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OFFICERS  OF  THE  CORPS  OF  ENGINEEBS. 
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POST  OF  WILLETS  POINT,  NEW  YORK.— U.  8.  ENQINEEB  SCHOOL.— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

OrriCER  n*  couhamDj  Maj.  Johh  G.  D.  Kmiqht,  Corps  ov  Enqinbers— 

Poat  of  Willets  Point,  4;  U.  B.  Engineer  School,  5:  Battalion  of  EngiDeen,  Engi- 
neer Depot,  6 ;  atatement  of  funds,  7 ;  eatimatoe,  23. 


Pioncrs,  sltea,  7;  sea  walls  and  embankments,  preserratlon  and  repair  of  fortifi- 
eations,  new  works,  ftppropriattoiu>,8]  emplacementB^ontinoing  oontaets,  9,10  isub- 
BiBrine  mines,  defenses  of  coasts  of  Uatne  and  New  Hampshire,  11;  Boston,  Mass., 
Bontheast  coast  of  Massachnsetts  and  Rhode  Island,  12 ;  eastern  entrance  to  Long 
Island  Sound  at  New  York,  N.  Y.— eastern  entrance  to  harbor,  on  islands  in  harbor, 
13;  on  Staten  Island,  sonthem  entrance  to  New  York  Harbor,  on  Long  Island  and 
Sandy  Hook,  Delaware  RiTor,  14;  Baltimore,  Md.,  Washlnffton,  D.  C,  Ifi:  Hamp- 
ton Roads,ya.,coastofNorth  Carolina,  coast  ofSoath  Carolina,  16^  coast  of  Georgia 
and  Cumberland  Soond,  coast  of  Iilorida,  17 ;  Pensaeola,  Fla.,  Mobile,  Ala.,  and  Mis- 
risBippi  Sound,  Mew  Orleans,  La.,  18:  GalToston,  Tex.,  19:  lake  portsin  Nbw  York, 
San  Diego,  Cal.,  islands  in  San  FraneiMoBay,  and  north  side  of  San  Franolsco  Bay. 
Cal.,  San  Francisco,  Cal.,  onsonthsideof  bay,  SO;  month  of  Colombia  BiTflr,Piign 
Sound,  21;  estimates  for  1898-99,  22. 


Obhsbai.  STATBmrr,  22;  Mtablishmant  of  harbor  line*,  28;  azaminattm  of  billa 
for  twidges,  Bartramd  River,  S.  C.|  34 ;  obatmotlon  of  naWgable  Soatham  rirecs  by 
the  aqnatie  plant  known  aa  the  water  hyacinth,  engineer  divisions,  26. 


iM  TO  CHARon  or  LiBUT.  Col.  A.  N.  Dauhbli.  and  Maj.  R.  L.  Hoxn,  Corps  ov 
EHaiirxBBS— 

Labeo  Channel,  Me.,  28;  Moosabeo  Bar,  Me.,  27;  Narragaagns  River,  Me.,  breakwa- 
ter from  Moont  Desert  to  Poroapine  Island,  Bar  Harbor.  Me.,  28;  harbor  at  Sulli- 
van Falls,  Me.,  Union  River,  Me.,  29;  Bagoduce  River,  Me.,  Penobscot  River,  Me., 
30;  BelfastHarbor,  Me.,  Camden  Harbor,  Me., 32;  Rockland  Harbor,  Me.,  33;  Car- 
vta  Harbor,  Tinalhaven,  Me.,  84;  Georges  River,  Me.,  Kennebec  River,  Me., 
86;  Sasanoa  River,  Me^  Portland  Harbor,  He.,  37;  Saoo  River,  Me^  39;  Bellamy 
River,  N.  H.,  Cocheco  River,  N.  H.,  40;  harbor  of  reftage  at  Little  Harbor,  N.  H., 
41 ;  removing  sunken  vessels  or  or  aft  ODSbruoting  or  endangering  navigation,  ex- 
aminatiooa  and  snrveya,  42. 
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In  thk  charox  or  Libdt.  Col.  S.  H.  Mansfield,  Cobps  of  ENQimaeBS— 

Newbaryport  Harbor,  Mass.,  45;  Meriimao  Elver,  Mass.,  46;  Fowow  River,  Maw., ' 
47 ;  Essez  River,  Masa.,  48 ;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  harbor 
at  Olouoeeter,  Mass.,  49 ;  harbor  at  Manchester,  Mass.,  51 ;  harbor  at  Lynn,  Mass., 
52;  Mystic  and  Maiden  Tivem,  Mass.,  53 ;  harbor  at  Boston,  Mass.,  55;  Town  River, 
Mass.,  57;  Weymonth  River,  Mass.,  58;  harbor  at  Scituate,  Mass.,  59;  harbor  at 
Plymouth,  Mass.,  61;  harbor  at  Provincotown^  Masu.,  harbor  at  Chatham,  Mass., 
S2;  removing  sunken  ressels  or  craft  obstraotiug  or  endangering  nsvigatum,  ex- 
aminations and  Borveys,  63. 


In  tub  ohabgx  of  Maj.  D.  W.  Lookwood,  Cokfs  of  EMaimiBBS— 

Harbor  of  refuge  at  Hyannis,  Mass.,  66;  harbor  of  refuge  at  Nantucket,  Mass.,  87; 
Marthas  yineyardinnerharborBtEdgartown,MasB.,68;  harbor  at  Vineyard  Haven, 
Mass.,  Woods  Hole  Chnnne],  Mass.,  69;  New  Bedford  Harbor,  Mass.,  70;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass.,  71;  Sakonuet  River,  R.  I.,  72;  Pawtuokat 
River,  R.  I.,  73 :  Providence  River  and  Narragansett  Bay,  E.  I.,  74 ;  removal  of  Green 
Jacket  Shoal,  Providence,  R.  I^  harbor  at  Wiokford,  B.  I.,  75;  Newport  Harbor, 
B.  I..  76;  harbor  of  refage  at  Point  Jadith,  R.  I.,  T7:  entrance  to  Point  Judith 
Pond,  E.  I.,  harbor  of  refuge  at  Blook  Island,  B.  I.,  78;  Great  Salt  Pond,  Block 
Island,  R.  I.,  79;  removing  sunken  vessels  or  craft  obstrocting  or  endangering 
navigationj  examination  and  anrveys,  80. 


In  tub  chabob  of  Maj.  Suith  S.  Lbach,  Cobpb  of  Enginbbbs— 

Pawcatnok  Elver,  B.  I.  and  Conn.,  82;  harbor  of  refuge  at  StoningtoB,  Oonn^  63; 
Mystic  Biver,  Conn.,  84;  Thames  Biver,  Conn.,  86;  Couneotiont  Biver  below  Hut- 
ford,  Conn.,  86;  harbor  of  refuge  at  Daok  Island  Harbor,  Conn.,  New  Haven  Harbw^ 
Conn.,  89;  breakwaters  at  New  Haven,  Conn.,  91;  Honaatonfc  River,  Conn,,  92; 
Bridgeport  Harbor,  Conn.,  94 ;  SangHtuck  Elver  and  Westport  Harbor,  Conn.,  96 ; 
Norwalk  Harbor,  Conn.,  98;  Five  Mile  River  Harbor,  Conn,,  Stamford  Harbor, 
Conn.,  100;  harbor  at  Coscob  Bnd  Mianns  Biver,  Conn,,  102;  Greenwich  Harbor, 
Conn.,  103;  surveys,  104. 

In  thb  charok  op  Col,  G.  L.  Guxbspib  and  Libut.  Col.  William  Ludlow, 

GOBI'S  OF  EnQINBBRS — 

Hudson  River,  N.  Y.,  105;  Saugcrtiea  Harbor,  N.  Y.,  107;  harbor  at  Eondout,  N,  1., 
lOS;  haTboratPeek3kil],N,Y  109;  Harlem  Elver,  N.Y.,  110;  East  River  and  Hell 
Gate,  N.  Y,,  111 ;  New  York  iiarbor,  N.  Y,,  113;  removing  saoken  vessels  or  craft 
obstmoting  or  endangering  navigatioa,  examinations  and  anrvey,  114. 


In  thb  chabqb  of  Maj,  H.  U.  Adahs,  Cobpb  Ehginbbb»— 

Port  Chester  Harbor,  N.  T.,  116 ;  Mamaroneck  Harbor,  N.  Y..  117 ;  East  Chester  Creek, 
N.  Y,,  Bronx  River,  N,  Y.,  118 ;  Mattitnek  Harbor,  N.  Y.,  119 ;  Port  Jefferson  Harbor, 
N.  Y.,  120;  Huntlugton  Harbor,  N,Y,,  121;  Glenoove  Harbor,  N.  Y,,  122;  Flushing 
Bay,  N.  Y.,  Patchogue  River,  N.  Y,,  123 ;  Browns  Creek,  Say vllle,  N,  Y.,  124 ;  Can- 
arsie  Bay,  N.  Y.,  Bay  Eidge  Channel,  the  triangular  area  between  Bay  Ridge  and 
Red  Hook  channels,  and  Red  Hook  and  Bnttermilk  obanuels,  in  the  haruor  of 
New  York,  125 ;  Gowanus  Creek  Channel,  New  York  HarbiTr,  127 ;  Newtown  Creek, 
N.  Y.,  128;  Passaic  River,  N.  J^  129;  channel  between  Staten  Island  and  New  Jersey, 
130;  Elizabeth  Elver,  N.  J.,  131 ;  Earitan  River,  N.  J.,  132;  South  River,  N.  J.,  Ear- 
itan  Bay.N.  J.,133;  Mattawan  Creek,  N.J  134;  Keyport  Harbor,  N.  J.,  136;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  186;  Shrewsbury  River,  N.  J^  137;  removing 
eankeu  vessels  or  craft  obstructing  or  endangering  navigation,  138;  examinations 
and  Borveys,  138. 


In  thb  cbabgb  of  Maj.  C.  W.  Batuond,  Corps  of  Enqinbbr^ 

DelawareEiver,  N.  J.  and  Fa.,  142;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.J,,  144;  Schuylkill  Elver,  Pa.,  145;  ice  harbor  at  Marcushook,  Pa.,  146;  con- 
struction of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  147 ;  Delaware  Breakwatw, 
Del.,  148;  hartror  of  refdge,  Delaware  Bay,  Del.,  149;  Ran  coo  as  Elver,  N.  J^  AJlo- 
way  Creek.  M.  J.,  100;  Dennis  Creek,  N.J.,  151;  Cooper  Creek,  N.  J.,  163;  Goshen 
Creek,  N.  J.,  remoTing  snnken  Teasels  or  craft  obstraoting  or  endangering  naTigi^ 
tion,  examinations  and  anrvey,  153. 
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IH  THH  CHARQB  ov  Wh.  F.  Smztb,  Unitbd  Statxs  AaxHT,  Hajor  ov  EHanfxuw, 

TS.  8.  ASMYf  WmRKD — 

Wilmington  Hftrbor,  Del.,  166;  Nftntieoke  Bireor,  Del.  end  Hd.,  167;  Appoqaloitnink 
EiT«r,  Del.,  158;  SiBynia  BiTer,  Del.,  169;  HaTderklll  RtTer,  Del.,  160;  Hbpillion 
Kirer,  Del.,  161;  BrMdklln  RItbt;  Del.,  inland  waterway  from  Cliinooteacue  Bay, 
Ta.,  to  Delaware  Bay  at  or  near  Lewee,  Del^  162 ;  finsquehanna  River  aHove  ana 
below  HaTre  de  Grace,  Hd..  16S;  Chester  River,  Ud.,  from  Cnimpton  to  JonM 
Landing,  Ch«ptank  River,  Hd.,  164;  La  Trappe  River,  Md.,  165;  Warwick  River, 
Hd.,  166;  Broad  Creek  Bivw,  DeL,  167;  Wicomico  River,  Hd.,  Mcnokin  River, 
Hd.,  168;  Pooomoke  River,  Hd.,  Qneenstown  Hwbor,  Ud.,  169;  Boekhall  HbtIns 
and  inner  harbor  at  BookhalL  Hd.,  removing  innken  veasel*  or  oraA  obsttnotlnf 
or  ndugwing  navlgfttion,  170;  ezaminationa  and  sorveyi^  171. 

IM  THE  CHABGB  OP  COL.  PKTCR  C.  HaXNS,  CORPS  0»  ENaiNEERS— 

Patapsoo  River  and  channel  to  Baltimore,  Hd.,  173;  channel  to  Curtis  Bay,  in 
Patapeco  River.  Baltimore  Harbor,  Hd.,  173;  harbor  of  southwest  Baltimore 
(Spring  Oarden),  Ud.,  removing  aanken  vessels  or  craft  obstraoting  or  endanger- 
mg  naTigatlon,  surveys,  174. 

In  TBI  CHARQR  OV  LlKUT.  CoL.  CUAS.  J.  ALLKN,  CORPB  OF  ENQINBKRB — 

Potomac  River  at  Washington,  D.  C.,176;  Ocooqnan  Creek,  Va.,  177;  Aqnia  Creek, 
Va.,  Nomini  Creek,  Va.,  179;  Lower  Machodoe  Creek,  Va.,  Rappahannock  River, 
Va.,181;  UrbanaCreek,  Va.,183;  York  River,  Ya.,  184;  Mattapoul  River,  Va.,  18S; 
Famnnkey  Rivet,  Va.,  .lames  River,  Va.,  187;  protection  of  Jamestown  Island,  Va., 
•nrvey,  ISO. 

In  TBM  CHARQR  OP  CaPT.  THOB.  L.  CaBBT,  C0RP8  OP  EnOIKXRRS— 

HarbM  at  Norfolk  and  its  approaches,  Va.,  190;  Weetem  Braneh  of  Elisabeth 
River,  Va.,  191;  Nansemoud  River,  Va.,  193;  Appomattox  River,  Va.,  193;  harbor 
at  Cape  Charles  City,  Va.,  194;  Nandna  Creek,  Va.,  inland  water  ronte  from  Nor- 
folk Harbor,  Va.,  to  Albemarle  Sonnd,  N.  C,  through  Cutritack  Sonnd,  195;  North 
Landing  River,  Va.  and N.  C,  Roanoke  River,  N.  C,  196;  Pasquotank  River, N.  C, 
197;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
ezuninationa,  198. 

IH  Tax  CHAROE  OP  LixuT.  Coi«  D.  P.  Hbaf  and  Capt.  W.  E'.  CRAioniLL,  Corps 
OP  Ehoinbbrs— 

Oeracoke  Inlet,  N.  C,  199;  Fishing  Creek,  N.  C,  200;  Pamlico  and  Tar  rivers,  N.  C, 
201;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  202:  Nenae  River,  N.  C,  303; 
inland  waterway  between  Newbem  and  Beaafort,  a,  C, harbor  at  Beanfort,  N.  C, 
204;  inland  waterway  between  Beanfort  Harbor  and  New  River,  N.  C,  205:  New 
River,  N.  C,  206;  North  East  (Cape  Feu)  River,  N.  C,  Black  River,  N.  C^  207; 
Cape  Fear  Rivar  above  Wilmingtba,  N.  C.,  306;  Cape  Fear  River  at  and  belov 
Wumington,  N.  C,  209;  Lockwoode  Folly  River,  N.  C,  examination  and  aax- 
veys,  211. 

Ik  the  charge  op  Capt.  Frbdbeic  V.  Abbot,  Corps  of  Enginbrrs — 

Wacoamaw  River,  N.  C.  and  S.  C,  213:  Lumber  River,  N.  C.  and  S.  C,  214;  Little 
Pedee  River,  8.  C.,315;  Great  Pedee  River,  8.  C,  216;  Uingo  Creek,  8.  C,  Winyah 
Bay,  8.  C,  217;  Saatee  Riv«,  S.  C,  210;  Watoree  River,  B.  C,  ^;  Connree 
River,  8.  C.,  221;  Charleston  Harbor,  including  Uount  Pleasant  and  8ii]Iivan 
Island  shore,  B.  C,  222;  Wappoo  Cat,  8.  C,  233;  Beaafort  River,  S.  C,  224. 

• 

In  the  charge  op  Caft.  O.  H.  Carter,  Corps  of  Enoinbers— 

Savannah  Harbor,  Ga.,  224  ;  8avannah  River  between  Savannah  and  Angnsta,  Ga., 
327} 'Savannah  River  above  Aagnsta,  Ga.,228;  Darien  Harbor, Ga.j229:Altamaha 
River,  Qa.,^;  Oconee  River,  Ga.,  231;  Oomnlgee  River,  Ga.,  282;  Brnnswick 
Harbor,  Ga^  233;  Cumberland  Sound,  Qa.,  235;  inside  water  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  236;  removing  sunken  Tsssela  fir  exalt 
obstmcting  or  endangering  navigation,  survey,  237. 

Ik  the  chakoe  of  Listrr.  Col.  W.  H.  H.  Bbntaurd,  Corps  of  E»ouncBits— 

8t  Johns  River,  Fla.,  238;  Volusia  Bar,  Fla.,  240;  Ooklawaha  River,  Fla..  241;  St. 
Angiutine  Harbor,  Fla.,  Indian  River,  V\a.,  Negro  Cut,  Jupiter  Inlet,  Fla.,  243; 
northwest  entrance.  Key  West  Harbor,  Fla.,  244:  Caloosahatcbee  River,  Fla.,  346; 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  246;  Saranota  Bay,  Fla.,  347;  Manatee 
River,  Vim.,  248;  Witblacooohee  River,  Fla.,  Snwanee  River,  Fla.,  349;  removing 
■onkea  Teasels  <a  craft  obstmctiDg  or  endangering  naTigatlon,  eKamiuatious  and 
murtft,  SSI, 
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Iir  rsa  oiuitaB  or  Waj.  F.  A.  ILlhan,  Corps  of  EirmiTXBB»— 

CMialwlle  Bar  and  Harbi^  Fla.,  353;  Apalachtcola  Baj,  Fla.,  Apalaohloola  Rlvw, 
the  Cut-off;  and  lower  Chipola BiTer,  Fla.,  264;  FUot  Blver.  Ga^  255;  C  hatta- 
hooohee  Biver,  Qa.  and  Ala.,  below  Colnmbna, 266;  Chattahooonee  BiTer,  bet  ween 
Westpoint  and  Franklin,  Oa.,  Choctawbatchee  Kiver,  Fla.  and  Ala.,  257;  harbor 
atPensacoIa,  Fla.,258;  Gaoambiaand  Conecah  rivers,  Fla.  and  Ala.,  209;  Alabama 
Biver,  Ala.,  260:  improvement  of,  and  operating  and  care  of  canals  and  oUier 
works  of  navigation  on,  Coosa  Biver,  Ga.  and  Ala.,  261, 262;  snrvey,  363. 

Ik  thb  chabgb  or  Haj.  Wm.  T.  Bobseix,  Corps  or  Ehgineers— 

Mobile  Harbor,  Ala.,  263 ;  improTement  of,  and  operation  and  care  of  looks  and  dams 
on,  Black  Warrior  Biver,  Ala.,  364, 2%;  Warrior  and  Tombigbee  rlTors,  Ala.,  266; 
Tombigbee  Biver  from  montn  to  Demopolis,  Ala.,  366;  Tombtsbee  Biver,  from 
Demopolis,  Ala.,  to  Colnmbna,  Miss.,  267 ;  Tombigbee  Biver,  fivm  Folton  to  Colam- 
bns,  Miss.,  and  from  Walkers  Bridge  to  Fnlton,  Miss.,  268;  Noxnbee  Biver,  Hiss., 
Pascagoala  Biver,  Miss.,  269;  Chickaaahay  Biver,  Mis*.,  271;  Leaf  Biver,  Miss., 
Pearl  Biver,  below  Jackson,  Miss.,  272;  Pearl  Biver  between  Carthue  and  Jack- 
son, Miss., 273;  Pesrl  Biver,  between  Edinbnrg  and  Cartbage,  Miss.,  BoffneCbitto, 
La.,  274;  survey  of  canal  from  Birmingham,  Ala.,  to  the  Warrior  mvvt,  Ala., 
examinations  and  snrveya,  275. 

Im  the  charoe  or  Maj.  Jahss  B.  Quinh,  Corps  or  Enoineebs — 

Inspection  of  the  improvement  of  the  Sontta  Pans  of  the  MIsslBsippl  Biver,  377; 
CnefoDCte  Biver  and  Bogne  Falia,  La^  278;  Tickfliw  Biver  and  tnbntarles.  La., 
279;  Amite  Birer  and  Bayou  Mancbac,  La.,  280;  Bayou  Lafoarche,  La.,  281 ;  Bayon 
Plaqnemine,  Grand  Biver,  and  Pigeon  bayous.  La.,  282;  Bayon  Conrtablean,  La., 
283;  Bayon  Teche,  La.,  284;  Bayon  Vermilion,  La.,  Mermentan  Biver  and  tribn- 
taries.  La.,  285;  month  and  passes  of  Calcasien  Biver,  L*.,  386:  harbor  at  Sabine 
Pass,  Tex.,  288 ;  Sabine  Biver,  Tex.,  289;  Necbee  Biver,  Tex.,  290;  oloaiiisereTaBBe 
in  Pass  a  Loutre,  Misaisrippi  Biver,  removing  sunken  vassi^  or  craft  o&tntctinc 
or  endangering  navigation,  examinations  ana  sorveys,  391. 

Im  the  charge  of  Maj.  A.  M.  Millbr,  Corps  or  Engineers— 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  ohannd  in 
West  Galvaatou  B^,  Tex.,  295:  Trinity  Biver,  T«x.,  Bnffalo  Bayon.  Tax.,  396; 
Brasoa  Elver,  Tex.,  2S7;  operating  and  eare  of  Mwgan  Canal,  Tex.,  examination 
and  anrvey,  W8. 

Im  the  charge  of  a  Board  of  Engineers,  Col,  Henrt  M.  Hobrrt,  Corps  or 
Engineers,  Senior  Member — 

Ascertaining  the  character  and  value  of  the  improvements  made  at  the  monfli  of  fbs 
BnutoB  Bivsr,  Tex.,  1^  the  Brazos  River  Chaitneland  Dock  Company,  398, 


WESTEBir  RIVEBS. 


£r  THE  CHARGS  Or  HaJ.  J.  H,  WlLLARD,  CORPfl  OF  EHOIManu— 

Red  River,  La.  and  Ark.,  299;  Bed  Biver,  above  Fulton,  Ark.,  300;  Cypress  Bayon, 
Tex.  uid  La.,  301:  Ouachita  and  Black  rivers.  Ark.  and  La.,  302;  Bayou  Bartholo- 
mew, La.  and  Ark.,  Bcenf  Biver,  L».,  303;  Tensas  River  and  Bayou  Mafon,  La., 
304;  Yazoo  Biver^Misa.,  305;  mouth  of  Yasoo  Biver  and  harbor  at  Viokabnrg,  Miaa., 
806;  Tallahatchie  River,  Miss.,  Bij;  Sunflower  Biver.  Miss.,  308;  water  gauges  on 
the  Mississippi  Biver  and  its  principal  tributaries,  309;  examination,  3l£ 

In  the  charge  of  Capt.  William  L.  Sibert,  Corps  of  Engineers — 

BemOTing  obstructions  luArkaDsaa  Biver,  Ark.  and  Kans.,  310;  Arkansas  Biver, 
Ark.,  SIl:  White  Biver,  Ark.,  312;  Black  Biver,  Ark.  and  Mo.,  313;  Current  River, 
Ark.  andMo.,  St.  Francis  River,  Ark., 314;  St.  Franoia  Biver,  Mo.,  316;  exami- 
nation and  surveys,  316. 

In  the  charge  or  Haj.  Thohaa  H.  Hahuburt,  Corps  or  Emoinbeb»— 

Removing  snags  and  wrecks  from  Mississippi  Biver,  317;  Mississippi  River  betwem 
Ohio  and  Missouri  rivers,  318 ;  harbor  at  St.  Louis,  Mo.,  320;  preventing  tilie  Mls- 
sissippi  Biver  from  breaking  throneh  into  the  Cache  Biver  at  or  near  a  point 
known  as  Beach  Ridge,  a  liaw  miles  above  Cairo,  IlL,  831. 
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b  THS  CHABOK  or  LiBUT.  COL.  W.  B.  KiNO,  CORPS  OP  ENOIKBERS— 

OpaKtlne  Bnag  boats  and  dredge  boats  oo  Upper  MiBsissippi  River,  S21;  Miesisgippi 
BiTer  between  Hiasonri  Biver  and  Minneapolis,  Minn.,  S22;  opwatlne  and  can 
of  Dea  Moinea  Bapids  Canal  and  Dry  Dock,  operating  and  ear*  of  Galena  Rlrer 
improTament,  UI.,  Miwiiisippi  Biver  between  Bt.  Paol  and  Minneapolia,  Minn., 
(constmction  of  Look  and  Dam  No.  2),  333;  snrreys,  324. 

In  thb  ohargs  ov  Lncur.  Col.  W.  A.  JosxSf  Corps  of  Enoinkbr»~ 

Constraction  and  operating  and  care  of  reserroirB  at  head  waters  of  Mississippi 
Birer,  328,  328;  Chippewa  River,  inolnding  Yellow  Banks,  Wis.,  328:  St.  Croix, 
Biver,  Wis.  and  Minn.,  329;  Minnesota  River,  Minn.,  BedSiverof  the  Nortji,  Minn, 
and  N.  Dak.,  330;  ganging  MlasiaBippi  Rivw  at  or  near  St,  Paul,  Minn.,  exam- 
inatioiu,  S82. 

In  THS  CBABOV  OT  LUUT.  COL.  W.  A.  JOMSS  AND  CaFT.  J.  C.  BaNFOBD,  CORPS  OT 

Enginbxrb — 

Missouri  Biver  between  Btabba  Ferry.  Mont.,  and  the  lower  limit*  of  Blonz  City, 
Iowa,  833;  improviiig  Upper  Mlssonrl  Rirer  by  snagging,  987;  YellowstoiM  BiT«r, 
Mont,  and  V.  Dak.,  SSS. 

In  ths  charok  ov  Capt.  John  Biddu,  Corps  or  ^anauBS— 

Obion  River,  Tenn.,  839;  Forked  Deer  Biver,  Tenn.,  340;  North  or  Middle  F<vk, 
Forked  Deer  Biver,  and  Obion  Biver,  341 :  Cumberland  Biver,  Tenn.  and  Ky.— 
below  Nashville,  ftU;  above  Nashville,  8M;  sarreys,  347. 

In  tbm  cnASGK  or  Capt.  Dak  C.  Kingman,  Corpb  or  ENaiNNXRs— 

Tenneaeee  River  system,  348 ;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349:  operating  and  care  of  Hnsole  Shoals  Canal,  Tennessee  River,  Ala.,  351; 
1<^«A  Bioad.  and  Little  Pigeon  rireza,  Tenn.,  3&2;  Clinch  Biver,  Tenn.,  863; 
snrveyi^  864. 

In  the  chabob  or  Haj.  W.  H.  Hsukr,  Corps  of  Enoinbkrs— 

Ohio  River,  36S:  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davia 
Island  Dam,  Ohio  Biver.  near  Fittsbnrg,  oonstmction  of  movable  dams  Nos.  2, 3, 
4, 6,  and  6  is  the  Ohio  Bivm,  366:  improvement  of,  and  operatingandeareof  locka 
and  dans  on  Mnikingam  Biver,  Ohio>  868;  ezunination,  860. 

In  thb  ohabob  or  Haj.  Oharlbs  F.  Fowbll  and  Maj.  B.  L.  Hoxib,  Corpb  or 
Enoinbbbs— 

Improvement  ot  and  iqteratlon  and  care  of  locks  and  dams  Nos.  8  and  ^  Honoiu;ft- 
hela  Biver,  W.  Ya.  and  Fa.,  350,  360 ;  purchase  of  looks  and  dams  Nos.  6  and  7, 
Monongahela  Biver,  condemnation  of  all  the  property  and  apportenances  of  the 
Monimgahela  Navigation  Company,  361;  Allegheny  Elver,  Pa.,  862;  consfamction 
of  looks  and  dams  at  Uerr  Island,  above  the  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  Biver,  863. 

In  thb  charqs  or  Capt.  J.  G.  Warren,  Corps  of  Enoineers — 

Falla  of  the  Ohio  Biver  at  Louisville^  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
Biver,  364, 866;  (nwratlng  and  care  of  Louisville  and  Portland  Canal,  Ev.,  n^abash 
Biver  above  and  below  Vineennes,  Ind.,  366:  operating  and  care  of  look  and 
dam  at  QnM  Bapida,  Wabaah  Biver,  White  Biver,  Ind.,  368;  Tradewater  Biver, 
Ky.,  oonatmotlra  of  LoekNo.  2,  Qnna  Biver,  at  Bnmsey,  Ky.,  360;  Green  River 
above  month  of  Big  Barren  Btver,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  nven,  Ky.,  870;  Boogn  Biver,  Ky.,  871;  examination  and  anr- 
veys,  372. 

Ik  the  chabob  op  Maj.  Jambs  F.  Greookt,  Corps  of  Engineers — 

improvement  of,  and  operating  and  care  of  locks  and  dams  on,  Kentucky  Biver,  Ky., 
373.  376:  Tug  Fork  of  Big  &ndy  Biver,  W.  Va.  and  Ky.,  375;  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  376;  Big  Sandy  Biver,  W.  Va.  and  Ky.,  377;  Quyandotte  River, 
W.  Va.,  378;  New  River,  Va.  and  W.  Va.,  379;  Ganley  River,  W.  Va.,  Elk 
Biver,  W.  Va»880;  improvement  of,  and  operating  and  oare  of  looks  and  dams  on, 
Great  Kanawha  Bivot.  W.  Va.,  381,  383 ;  improvement  of,  and  operating  and  oaro 
of  look  and  dam  m,  Little  Kanawha  River,  W.  Va.,  884. 
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LAKE  BIVER8  AXT>  HABB0R8. 

IS  THB  CRAROB  0B>  UaJ.  GUHTOH  B.  SBAIM,  CORPS  OW  ENOHnUHW— 

Harbor  at  Grand  HaraUjJUinn.,  385;  harbor  at  Agate  Bay,  Minn.,  harbor  at  Dnlath, 
Minn.}  and  Soperior,  wip.,  386;  harbor  at  Aahland,  Wis.,  388;  harbor  at  Ontona- 
gon, Mich.,  889;  impKOvament  of,  and  oparatuig  and  care  of,  waterway  acroaa 
Keweenaw  Point  from  Keween»w  Bay  to  Lake  Siiperior,  Mich.,  389,  390;  harbor 
at  Marqnette,  Mieh.,  harbor  of  refage  at  Preaqne  lie  Point,  Matqnetto  Bay,  Mioh., 
891;  harbor  of  refioge  at  Orand  Maraia,  Mich.,  S92;  examination,  598. 

In  TBS  oHAitaB  OF  Caft.  Gbo.  a.  ZraN,  Corps  or  ENouTSERfr— 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  Biver,  Micb.  and  Wis,,  393:  Oconto 
Harlwr,  Wis.,394;  Penaaukee  Harbor,  Wis., Green  Bay  Harbor,  Wi9.,396;  improTe- 
ment  of,  and  operating  and  oare  of,  Sturgeon  Bay  and  Lake  Michigan  Snip  Canal, 

'  Wia.^Jfge,  397;  Sturgeon  Bay  Canal  harbor  of  refhge,  Wis^ 397 ;  Ahnapee  Har- 
bor, Wia,,  398;  Kewannee  Harbor,  Wis.,  Two  Birers  Harbor,  Wi8„  399;  Manitowoo 
Harbor,  Wis.,  400;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
harbor  of  refuge,  Milwaukee,  Wis.,  402;  MUwankee  Harbor,  Wis.,  Sonth  Mil- 
waukee Harbor,  Wis.,  403;  Bacine  Harbor,  Wis.,  Kenoeha  Harbor,  Wis.,  404; 
Wankegan  Harbor,  I1L,406:  improvement  of,  and  i^ierating  and  oare  of  locks  aaa 
dams  (m,  Fox  River,  Wis.,  406,  407;  Temoving  aanken  Teasels  or  eraft  obstructing 
or  Midangering  naTigntlon^  407;  surreya,  4087 

In  the  charqb  of  Maj.  W.  L.  Marshal^,  Corps  of  ENonrxKRS — 

Chicago  Harbor,  111.,  409;  Chicago  Biver,  111.,  411;  Calnmet  Harbor,  111.,  412;  Calu- 
met Birer,  111.  and  Ind.,  414;  lUtnoia  Biver,  111.,  415;  operating  and  cure  of 
Lagrange  and  Kampsville  locks,  Illinois  Biver,  and  approacnea  thereto,  417 ;  IIH- 
noia  ana  Hiasissippi  Canal,  418;  operating  and  oare  of  Dllnola  and  Misaipsippi 
Canal:  canal  around  lower  rapids  of  Rook  River  at  Milan,  111.,  removing  aunken 
vessels  or  craft  obstmoting  or  endangering  navigaUon,  420;  examination  and 
survey,  431. 

Im-thr  charok  of  Lieut.  Col.  O.  J.  Ltdbcebr  ahd  Capt.  C.  McD.  Tovnbbmd, 
Corps  of  Enginkrrb — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421 ;  St.  Joseph  Harbor,  Mioh.,  423 ;  St. 
Joseph  Biver,  Mich.,  Sonth  Haren  Harbor,  Micb.,  421;  Sangatnck  Harbor,  Mich., 
425;  Kalamazoo  Biver,  Micb.,  Holland  (Black  Lake)  Harbor,  Mich.,  426;  Grand 
Haven  Harbor,  Mich.,  427;  Grand  Biver,  Mioh.,  Muskegon  Harbor,  Mich.,  428; 
White  Lake  Harbor,  Mioh.,  429;  Pentwater  Harbor,  Mich.,  Ludiogton  Harbor, 
Mioh.,  430;  Manistee  Harbor,  Mioh.,  harbor  of  refuge  at  Portage  Lake,  Manistee 
Coonty,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevou  Harbor,  Mich., 
433;  Fetoskey  Harbor,  Mioh.,  removing  aunken  Teasds  or  eraft  obetmcting  or 
endangering  navigation,  surveys,  434. 

Is  THE  CHARGE  OF  LlEUT.  COt.  O.  J.  LTDBCIOIR,  COHF8  OF  EKQIHBERS— 

Shhi  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dnluth,  and 
Buffalt^  436;  St.  Marys  Biver  at  the  Calls,  Mich.,  437;  operating  and  e»e  of  St. 
Marys  Falls  Canal,  438;  Hay  Lake  Channel,  St.  Marys  Biver,  Mioh.,  439;  Cheboygan 
Harbor,  Mich.,  440:  Alpena  Harbor  (Thunder  Bay  Biver),  Mich.,  441;  Saginaw 
River,  Mioh.,  442;  Sebewaing  Biver,  Mich.,  443;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  444 ;  improvement  of,  and  operating  and  oare  of,  St.  Clair  Flats 
Canal,  Mioh., 446:  mouth  of  Black  Biver,  Mich.,  Black  Biver  at  Port  Hnron,  Mich., 
446;  Pino  River.  Mich.,  447;  Belle  Biver,  Mich.,  448;  Clinton  Biver,  Mich.,  Detroit 
Biver,  Hioh., 449;  Bonge  River,  Mioh.,  460:  taming  basin  in  Rooge  River,  Mich., 
zemovhig  sunken  veeaua  or  eraft  obstaucting  or  endangering  navigation,  exami- 
nation, Sol. 

IH  THB  CHARQB  OF  COL.  JaRED  A.  SMITH,  CORIV  OF  EnOINBBRS— 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452;  Port  Clinton  Harbor,  Ohio,  San- 
dusky  Harbor, Ohio,  454;  Huron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456; 
Blaek  Biver  (Lorain)  Harbor,  OhttK  457;  Cleveland  Harbor,  Ohio,  468;  Foirpori 
Harbor,  Ohio,  459;  Ashtabula  HarlMr,  Ohio,  460;  Conneani  Harbor,  Ohio,  461; 
examination,  468. 
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Si  the  charge  or  Haj.  Thomas  W.  Sthons,  Corps  or  ENaiNKEiti^ 

Bri«  Harbor,  Pa.,  468;  harbor  at  Dnnkirk,  N.  T.,  464;  Buffalo  Harbor,  N.  Y.,  466; 
Tonawanda  Harbor  and  Niagara  River,  K.Y., 468;  Niagara  River  from  Tonawaoda 
tePortl>ay,N.Y.,470;  Wilson  Harbor,  N.T.,  471;  removing  BiiokenveBaels  or  craft 
obstrootinE  or  endangering  oavigation,  examination  and  Borveya.  473.  report  npon 
HoQH  bill  Ho.  Trn,  64th  Congtees,  flist  aeaaion,  providing  for  widming  the  looks 
of  Erie  Canal,  N.  T.,473. 

llf  THE  CHARQE  OV  MaJ.  W.  S.  STAMTOK,  CORPS  OF  EnOINEERS— 

Harbor  at  Charlotte,  N.  Y., harbor  at  Pnltneyville,  N.  Y.,474;  harbor  atGreat  Sodas 
Bay,  N.  Y.,  harbor  at  Little  Sodas  Bay,  N.  Y.,  476;  harbor  at  Oswego,  K.  Y.,  476; 
harbor  at  Sacketts  Harbor,  N.  Y.,harboTatCapeyincent,  N.  Y.,  477;  shoals  between 
Sister  Idands  and  Crossover  Light,  and  l>etween  Ogdensbnrs  and  the  fi>ot  of  Lake 
Ontario,  St. Lawrence  BiTer,478;  harbor  atOgdenBl)nrg,N.  Y.,479:  harbor  at  Bnr- 
Kngton,  Vt.,  diannel  between  North  and  SonthHero  islands,  LakeCbamplain,  Vt., 
480:  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Yt.,  481 ;  removing 
nmken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
■arveys,  462;  report  npon  House  bill  No.  1^074,  &4th  Congress,  fizst  saaalfni,  provid- 
ing for  widening  the  looks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIO  COAST. 

IVTIia  CHAROB  OF  COL.  ChAB.  B.  SUTRE,  CORPB  OF  ENQIimKR»— 

Oakland  Harbor,  Cal.,  484. 

Is  nX  CTATCR  OF  MaJ.  CHAB.  E.  L.  B.  DaTIS,  CORPS  OF  EhOINRBRB— 

Ban  Lois  Obispo  Harbor,  Cal.,  486;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

In  iHK  charok  of  Caft.  Cassius  E.  OiLLE-mi,  Corps  of  ENGtNBRRS— 

8sn  Joaqoin  Biver,  Cal.,488;  Mokolumne  River,  Cal.,  489:  Sacramento  and  Feather 
rivers,  Cal.,  490:  Napa  Biver.  Cal.,  491;  Petalnma  Creek,  Cal.,  Humboldt  Harbor 
Ud  Bay,  Cal.,  4a2,  examinations,  494. 

In  THE  CHARGE  OF  CaPT.  W.  L.  FtSE,  CORPS  OF  ENGINEERS— 

Port  Orford  Harbor,  Oreg.,  494;  Coquille  River,  Oreg.  (general  improvement),  495; 
Coqnille  River,  Oreg.,  between  Coqnille  City  and  Myrtle  Point,  entrance  to  Cons 
Bay  and  Harbor,  Oreg.,  496 ;  harbor  at  Coos  Bay,  Oreg.  (dredging),  497 ;  Coos  River, 
Oreg.,  Umptjna  River,  Oreg.,  mouth  of  Siuslaw  River,  Oreg.,  498;  Alsea  Biver, 
Oreg.,  Yoqaina  Bay,  Oreg.,  499;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar, 
Oreg.,  601 ;  month  of  Columbia  Birer,  Oreg.  and  Waah.,  Columbia  River,  Oreg., 
below  Tongue  Point, 602;  Colombia  and  Lower  Willamette  rivers  below  Portland, 
(hieg.,  SOS;  Colombia  Biver  between  Vancouver,  Wash.,  and  the  mouth  of  Willa- 
■Mtte  Biver,  oonal  at  the  Cascades,  Columbia  Biver,  Oreg.,  604 ;  operating  and  care 
«f  eanal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Colombia  River 
at  Three  Mile  Rapids,  and  the  construction  and  eqnipmeot  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,  Or^.  and  Wash.,  606; 
Willamette  Biver  above  Portland  and  Yamhill  Biver,  Oreg.,  6W;  ganging  waters 
of  Cidnmbla  Biver,  Oreg.  and  Wash.,  607. 

IH  THE  CHARGE  OF  CaPT.  HaRRY  TAYLOR,  CORPS  OF  ENGINEERS— 

Willapa  River  and  Harbor,  Wash.,  508:  Grays  Harbor  and  bar  entronee,  Wash.,  609; 
Chehalls  Biver,  Wash.,  610;  Pnget  Sound  and  ite  tributary  waters,  Wash.,  611; 
harbn  at  Olympia,  Wash.,  612;  waterway  connecting  Puget  Sound  with  lakes 
Uoion  and  Waaningten,  613;  Everett  Harbor,  Wash.,  61^  Bwioomish  Slougb, 
Wash.,  616;  Columbia  Biver  from  Bock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  617;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  618;  Cowlitz 
RivL-r,  Wash.,  KiO;  Clearwater  River,  Idaho,  Kootenai  Biver,  Idaho,  between 
Bonnera  Ferry  and  the  international  boundary  line,  521;  Flathead  Biver,  Mont., 
63E3;  examinations  and  surveys,  62S. 

EXAMINATIONS,  SUBVEYS,  AND  CONTINGENCIES  OF  BIVEB8  AND 

HABBOBS  624 

SUBVEY  OF  PORTLAND  CHANNEL  CCANAL),  ALASKA. 

IM  TBI  obargr  or  Caft.  D.  D.  Gaillard,  Corps  of  ENOimwRs   624 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 
Lieut.  Cohhandsb  Dah»l  Dklbhantt  and  Libut.  John  F.  Pabkbs, 

U.  8.  N.,  SUPKBVIflORS  1^ 

MISSISSIPPI  BIVER  C0UHI8SI0N  636 

MISSOURI  RIVER  COMMISSION  S2T 

CALIFORNIA  D£BRIS  COMMISSION  038 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES.^ 

Under  authorilM  of  apecial  acts  of  Congreu. — (1)  Bridge  of  tbe  Boonville  and  Howard 
Connty  Bridge  Company  across  MiSBOOTi  RiTei  at  BoonTille,  Mo.,  (3}  bridge  of 
the  Tankton  Bridge  Company  acroM  Misaonri  Biver  at  Yanlctoa,  8.  Dak..  (S) 
bridge  of  the  Union  Railroad  Company  across  Honongahela  River  between  Tort 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mioh.,  acrdii 
west  channel  of  Detroit  River,  529;  (5)  bridge  of  the  Braddook  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Rraddock  and  Mifflin  town- 
ships. Pa.,  (6)  bridge  of  tbe  Aransas  Harbor  Terminal  Railway  Company  acroes 
Coipns  Christi  Channel  (Morris  and  Cnmmings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  tbe  Yazoo  and  Mississippi  Valley  Raifioad 
Company  across  Tallahatchie  River  at  Pliilix^p,  Miss.,  (8)  bridge  of  Roane  Connty, 
aoross  Clinch  River  at  Kingston,  Tenn.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cababa  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  the 
Mobile  and  Ohio  Hailroad  Company  across  Alabama  River,  near  Montgomery,  Ala., 
(11)  bridge  of  Marion  County,  Hiss.,  acrons  Pearl  River,  (12)  bridge  ef  tbe  city  of 
Monroe,  La.,  across  Onacbita  River  at  De  Siard  street,  (13)  bridge  of  the  Mobile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  Connty,  Ala., 
530;  (14)  bridge  of  the  St.  I-Yancis  Bridge  and  Turnpike  Company  aoross  Lake  St. 
liYancis  at  or  near  Lake  City,  Arlt.,  (15)  bridge  of  the  Northern  New  York  Rail- 
road Company  aeross  St.  Lawrence  River,  near  Hogansburg,  N.  Y.,  531. 

Under  auttoritj/  of  State  latpi.— (1)  Bridge  of  the  Texarkana  and  Fort  Smith  Railw» 
Compi^ny  acTOBi  Neehee  Rirar  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beaob  Railway  Company  across  Black  River,  Waen.,  (3)  brid^  of  tfaa 
Kansas  City,  8hrevepori<  and  Gulf  Railway  Company  across  Calcasien  River  at 
Lake  Charles,  La.,  (4)  bridge  of  tbe  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Greek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  City, 
Osceola  and  Southern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  Connty,  Mass.,  across  Acnsfanet  River  between  New  Bedford  and 
FaiiSaven,  631;  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  tbe  city  of  New  York  across  East  River 
at  Delanoey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis.,  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  tue  city  of  Green  Bay,  Wis.,  across 
East  River,  (11)  bridge  of  tbe  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  ot  Monmouth  and  Ocean  counties,  N.  J.,  across  Mannsqnan 
River  between  Manasqnan  and  Point  Pleasant  (13)  bridge  of  the  town  of  Jeaner- 
ette.  La.,  acroas  Bayou  Teehe,  (14)  bridge  of  Essex  Connty,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Saleni  and  Beverly,  532 ;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Dnlatb  Street  Railway  Company  across 
St.  Loais  River  between  Dnlutb,  Minn.,  and  Superior,  Wis.,  (16)  bridge  oi  Shasta 
County,  C^.,  across  Sacramento  River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Pequonnock  River  at  Bridge- 
port, Conn.,  (18)  bridge  of  tbe  West  Braddock  Bridge  Company  across  Mononga- 
Lela  River  at  Rankin,  Pa.,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y.,  aoross 
Lone  Beach  Channel  from  Bamnm  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasba,  Wis.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickioiok  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  York,  Philadel- 
phia and  Norfolk  Railroad  Company  aoross  the  Southern  Branch  of  Elizabeth 
River  at  Norfolk,  Va.,  (24)  bridge  of  tbe  Astoria  and  Colnmbia  River  Railroad 
Company  aoross  Blind  Slough,  Oreg.,  (25)  bridge  of  tbe  St.  Joseph  Valley  Railway 
Company  across  St.  Joseph  River,  Mich.,  (26)  bridge  of  Jefferson  Comity,  Tex., 
across  Hillebrandt  Bayon,  (27)  bridge  of  the  Allegheny  and  Westmoreland  Briii^ 
Company  across  Yonniiogheny  River  at  Saterville,  Pa.,  533;  (28)  bridge  of  ue 
city  of  Phila<lelph[a,  Fa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  aoross  Mill  River  at  Chapel  street,  (30)  bridge  of  Mr.  J.  B.  Levwt 
across  Bayon  Terbe,  in  St.  Martin  Parish,  La.,  (31 )  bridge  of  tbe  Hoaston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Harianna,  Tex., 
(88)  bridge  of  the  town  of  Yarmouth,  Me.,  aoross  Casco  Bay,  between  Consins 
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and  Litti<yohiui  iBlanda,  (33)  bridee  of  the  Lake  ^ore  and  Hlohlgan  Southern 
Bailw»  Company  aeroH  Alfatabtua  Riw  at  Aabtabnla,  Ohio,  (84)  Drldge  of  the 
city  of  Brooklyn,  N.  Y.,  aerow  Coney  Island  Creek  tnm  West  SerentOMith  street 
to  West  Eighteenth  street,  (35)  bridfe  of  the  city  of  Manitowoc,  Wis.,  aoroM 
Manitowoe  River  at  Main  street,  (36)  bridge  of  the  Portsmouth,  Kitte^  and  Tofk 
Street  Railway  Company  aoross  Pisoataqna  Siver  channel  between  Kittery  and 
Badgers  Island,  Me.,  (37)  bridge  of  the  Portemonth,  Kittery  and  Tork  Street  Bail- 
way  Company  across  Brare  Boat  Harbor  between  Kitteiy  and  YotIe,  Me.,  (88) 
liiidge  of  the  city  of  Vori  Huron,  Mich.,  across  Black  Rirer  at  Tenth  street  (39) 
bridge*  of  the  town  of  Bourne,  Mass.,  across  Honnment  and  Back  rims,  (10) 
bridge  of  St.  Martin  Parish,  La.,  across  Bayon  Teobe  at  St.  Martinville,  (41)  bridge 
of  Walton  County  across  Aleqaa  Creek  near  Portland,  Fla.,  684;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Aonshnet  RiTcr  between 
Popes  Island  and  Fish  Island,  New  Bedford  Harbor,  Mass.,  (43)  bridge  of  the  Ver- 
mont uid  Province  Line  Railroad  Company  across  Missis  qnoi  Bay  at  Albuigh 
Po'nt,  Vt.2(44)  bridge  oi  Iberville  Parish  across  Bayou  Plaquranine  at  Plaqno* 
nine,  La.,  636. 

Alteratioiu.—(l)  Bridge  of  the  SoQthem  Pacido  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooldyn  and  the  count?  of  Qaeens, 
N.  Y.,  acrossNewtown  Creek,  at  Yemon  aTcnue,  Long  Island  City;  fS)  bridge  of  the 
city  of  Portland  (Tnkeys  Bridge),  aonws  Baek  Cove,  Pwtland  HarbOT,  Ho.,  636. 

BRIDGE  OBSTRUCTING  NAVIGATION. 

Bridge  of  the  city  of  New  York  across  Harlem  Rim  at  One  hundred  and  fifty-sixth 
street,  686. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS  686 

MISCELLANEOUS. 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  POTOMAC  RIVER  AT 

WASHINGTON,  D.C. 

IkTU  CBAROB  OV  LiBDT.  COL.  CHA0.  J.  ALLBH,  CORPS  OF  ENaimBRS  636 

MAINTENANCE  AND  REPAIR  OP    WASHINGTON   AQUEDUCT    AND  IN- 
CREASING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

In  ths  ohargb  of  Libvt.  Col.  Chas.  J.  Alun  awd  Capt.  D.  D.  Oanx&BD,  Corn 

OF  EMGIKBKRa— 

WashiDgt(Mi  Aqaedaot,637;  increasing  the  water  supply  of  Washington,  D.  C,  640. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OP  COLUMBIA. 

IM  THB  CHAROB  OF  COX»  (NOW  BRIO.  GEM.)  JOHN  M.  WIL8ON,  CORPS  OF  ENOINKBRS, 

Col.  Thbo.  a.  BiKonAx,  U.  8.  A.,  and  Lirut.  Johk  S.  Srwbll,  Corps  of  En- 

OIHRRBS  649 

NORTHERN  AND  NORTHWESTERN  LAKES. 

SURVBYS,  printing,  and  issuing  of  charts,  644, 646;  oorreeting  engraved  plates,  eatl- 
mates,  preservation  of  beach  marks  along  the  Erie  Canal,  &mj  examination  of 
shoala  iu  Lake  Erie,  water  levels,  647. 

MAPS  AND  PLANS   647 

RECONNAISSANCES  AND  EXPLORATIONS. 

OFrtCBRS  on  duty  at  headquarters  of  military  departments,  547;  operations  in 
Department  of  the  Missonri,  l>epartment  of  the  Columbia,  Department  of  Cali- 
fornia, 648;  D^Mtment  of  the  Colorado,  549. 

ESTIHATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS  649 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Ofpicbrs  on  doty,  560. 
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FORTIFICATIONS,  ETO. 

APPENDIX  No.  1. 

REPORT  OP  THE  BOARD  OF  ENGINEERS. 

Changes  in  persouuel  dnriog  the  year,  members,  Bammary  of  reporta,  553:  InBpeo- 
tion  of  sites  for  defense  of  New  Orleans,  La.,  and  the  month  of  the  HusiiiBippi 
RlTer,  additional  daties  of  members,  556. 

APPENDIX  No.  2. 

REPORT  OP  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OP  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,  669;  United  States  Engineer  School,  5^;  Battalion  of 
Engineers,  670;  Engineer  Depot,  674. 

APPENDIX  No.  3. 

FORTIFICATIONS,  FISCAL  YEAH  1896-97. 

(A)  Coasts  of  Mainb  axd  Nbw  Hampshire.   (In  the  oharge  of  Lieut.  Col.  A.  N. 

Damrell  and  Haj.  R.L.Hozie,  Corps  of  Engineers.)— Portund  Harbor,  He.,  681; 

Portsmonth  Harbor,  N.  H.,  597. 
<B)  Boston  Haebor,  Uass.   (In  the  charge  of  Lieut.  Col.  8.  H.  Uans&eld,  Corps  of 

Engineers.)— 600. 

(0)  SouraKAST  Coast  of  Hassachusbtts  and  Rbodr  Island.   (In  the  charge  of 

Ma|.  D.  W.  Lookwood,  Corps  of  EngineeraO—Narragansett  Bay,  603. 
(D)  Eastbrn  Entrancb  to  Long  Island  Sound,   (In  the  charge  of  M^j.  Smith 

S.  Leach,  Corps  of  Engineers.)— 608. 
(£)  Nkw  York  Harbor,  N.  Y.— At  Eastern  Entrancb,  on  Islands  in  Harbor, 

AMD  OH  Statbn  Island.   (In  Mie  charge  of  M^.  H.  M.  Adams  and  Mi^.  John  O.  D. 

Knight,  Corps  of  Engineers.)— ^10;  sea  wall  at  Fort  Schuyler,  611;  Staten  Island, 

613. 

(F)  New  York  Harbor,  N.  Y.— At  Southern  Entrance,  on  Long  Island,  and  o.v 
Sahdt  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers. )— Long  Islaud,  614 ;  Sandy  Uook,  618. 

(0)  Delaware  River,  N.  J.,  Pa.,  and  Dbl.  (In  the  charge  of  MnJ.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— €28;  Fort  Mifflin,  Pa.,  638;  Red  Bank,  N.  J.^  639. 

(H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.) — 
Fort  McHenry,  Md.,  639:  Rock  Point,  Md.,  649. 

(1)  Washinotok,  D.  C.  (In  the  charge  of  Lient.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers.)—650. 

(J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)— 656;  sewerage  system,  Fort  Monroe,  663. 

(K)  Coast  of  North  Carolina.  (In  the  charge  of  Lient.  Col.  D.  P.  Heap  and 
Capt.  W.  E.  Craighill,  Corps  of  Engineers.)— 670. 

(L)  Coast  op  South  Carolina.  (In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers.) — 675. 

(M)  Coast  of  Georoia  and  Cumbkrland  Sound.   (In  the  charge  of  Capt.  O.  M. 

Carter,  Corps  of  Engineers.)— 700. 
(N)  Coast  of  Florida.    (In  the  ohul-ge  of  Lient.  Col.  W.  H.  H.  Benyaurd,  Corps  of 

EnKineers.)—Fort  Marion,  702;  Key  West,  703. 
(O)  Pbnsacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers. ) — 714. 
(F)  Mobile,  Ala.,  and  Mississippi  Sound.    (In  the  charge  of  Maj.  Wm.T.  Rossell, 

Corps  of  Engineers.) — 721. 
(Q)  New  Orleans,  La.    (In  the  charge  of  Maj.  James  B.  Qiiinn  and  Lient.  C.  S. 

Rioh6,  Corps  of  Engineers.)— 727. 
(R)  Galtbstom,  Tex.   (In  thechaive  of  iSt^.  A.  M.  Miller,  Corps  of  Engineers.)  —737. 
(8)  Laee  PoRi'S  IN  New  York. — (In  the  charge  of  Mt^.  W.  S.  Stanton,  Corps  of 

EnRineers,)— Port  Niagara,  743 ;  Port  Montgomery,  744. 
(T)  San  Dirgo,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bat,  Cal.   (In  the  charge  of  M^J.  Chas.E.  L.B.  Davis,  Corpsof  EngineMs.) — 

San  Francisco,  744 ;  San  Diego,  745. 
(U)  San  Francisco,  Cal.,  on  South  Sidr  of  San  Francisco  Bay.   (In  the  chnrge 

of  Col.  Chas.  R.  Suter,  Corps  of  Engineers.)— 748. 
(T)  Mouth  of  Columbia  River.    (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 

Engineers. )— 756. 

(W)  FUOET  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neets.)— 768. 
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BIVEBS  AND  HABBOBS. 
AFPSimiX  A. 

SEPOBT  UPON  WORKS  m  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMBELL 
AND  MAJ.  B.  L.  HOXIE,  COBPS  OF  ENGINEERS. 

iHPltovsifXNTS. — Lnbeo  Channel,  Me.,  770:  Moosabeo  Bar,  Me.,  771;  Nairagnagus 
River,  Me.,  77S;  breakwater  from  Mount  Desert  to  Foronpine  iBland,  Bar  Harlwr, 
Ma.,  776:  harbor  at  SnUtvan  Falls,  He.,  776:  Union  Blver,  Me.,  777;  Bagadnce 
Bfrer,  Me.,  778:  Penobscot  Birer,  Me.,  779:  Belfost  Harbor,  Me.,  781 :  harbor  at 
Cunden,  Me., 'nt2;  harbor  at  Bockland,  Me.,  783;  Carvers  Harbor,  vinalhaven, 
M«.,  Oeonws  Biver,  Me.,  786;  Kennebeo  Riyer,  Me.,  787;  Sasaiioa  River,  Me., 
Portlaiid  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  H.,  Cocheoo 
£Wer,  N.  H.,  791;  harbor  of  refiige  at  Little  Harbor,  N.  H.,796;  ranovlng  sanken 
TBsasls  or  eraft  obetmotlDK  or  enuanmrinc  naviflntion,  TM. 

Ejuminatiomb  ahd  8DBVBT8.— ChandlerB  Rirer,  Me.,  798;  Union  Biver,  neu  Ella- 
TOrth,  Haneoek  Connty,  Me.,  800;  sonth  channel  of  branch  of  Penobscot  Blver, 
in  Frankfort,  W^do  Connty,  Me.,  with  a  view  of  removing  wreck,  801 :  Booth  bay 
Hwbor,  Me.,  803;  Ovater  RiTer,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 
•nd  N.  B.,  805 ;  Machias  River,  Me.,  £rom  Maohias  to  Machiasport,  809 ;  Bangor 
Hnrbor  and  Penobscot  River,  including  month  of  Kendnskeag  River,  Me.,  811; 
Banaaeeket  River,  He.,  615;  Royal  Blver,  He.,  816;  Exeter  Biver,  N.  H.,  818. 

APPENDIX  B. 


BEPOBT  OF  LIEUT.  COL.  8.  M.  MANSFIELD,  COBPS  OF  ENGINEERS. 

Impbotkbhckts.— Newburyport  Harbor,  Mass.,  834;  Merrimao  River,  Mass.,  827; 
Fowow  River,  Mass.,  829:  Essex  River,  Mass.,  830:  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  833;  harbor  at  Glonoester,  Mass., 836;  harbor  at  Manchester,  Mass., 
897;  harbor  at  Lynn,  Mass.,  839;  Mystic  and  Maiden  rivers,  Mass.,  841;  harbor  at 
Boston,  Mass.,  843;  Town  River,  Mass.,  848:  Weymonth  River,  Mass.,  849;  harbor  at 
Soitnate,  Haas.,  861;  harbor  at  Plvmonth,  Hass.,  854;  harbor  at  Provincetowi^ 
Mass.,  866;  harbor  at  Chatham,  Mass.,  858;  removing  snnken  Tetsela  or  oraft 
ohatmoting  or  endangering  navigation,  fX9. 

ExAHUfATiONS  AMD  SuRVBTS.— Duxbory  Harbor,  Mass.,  860;  Dnxbury  Beaoh, 
Maas.,  862 ;  Gnmet  Rock  and  other  rocks  at  month  of  Plymouth  Karbor,  Mass.,  863 ; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864;  Memmac  River,  Mass.,  between 
Newbnryport  and  Haverhill,  8«i;  Manchester  Harbor,  Mass.,  with  a  view  of  seonr- 
ing  8-foot  depth,  866;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  868;  Marblehead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor,  Haas.,  872;  Weymouth  (Back) 
Blver,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  P^mouth,  Mass.,  877; 
Provincetown  Rubor,  Mass.,  Tot  dike  to  protect  the  same,  878. 

Hakbob  Links.— Charles  Biver,  at  Cambridge,  Hass.,  SSL 

APPENDIX  0. 

BEPOBT  OF  MAJ.  D.  W.  LOCKWOOD,  COBPS  OF  ENGINEEBS. 

bCFsOTKMRNTS. — Harbor  of  refuge  at  Hyannis,  Mass.,  884;  harbor  of  refhge  at  Nan- 
tacket,  Hass.,  886;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  890;  Vine- 
vard  Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  89i;  New  Bedford 
Harbor,  Mass.,  897;  Canapitsit  Channel,  Mass.,  900;  Tannton  River,  Mass.,  901: 
Sakonnet  River,  R.  I.,  904;  Pawtncket  River,  R.  L,  906;  Providence  River  and 
Narragansett  Bay,  R.  I.,  908;  Green  Jacket  Shoal,  Providence  River,  B.  I.,  911; 
Wiokford  Harbor,  R.  I.,  913;  Newport  Harbor,  R.  I.,  916;  harbor  of  reftige  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Fond,  R.  I.,  921 ;  harbor  of  ref- 
nga  at  Block  Island,  B.  I.,  923;  Great  Salt  Pond,  Block  Island.  B.  L,  926;  remov- 
ing nmken  vessels  vr  eran  obstmoting  or  endangering  navigation,  927. 

ExAMiHATiOM  AXD  SuBTBTB.— For  obtaining  a  channel  through  Conaniont  Island, 
Narragansett  Bay,  B.  I.,  938;  channel  in  New  Bedford  Harbor,  Mass.,  leading  to 
the  bridge  between  that  city  and  Fairhaven,  930 ;  Mount  Hope  Bay  and  Fall  River 
BarbOT,Maas.,981;  SakonnetPoint,  R.  I.,934i  easterly  breakwater  to  shore,  Point 
Jndiih,  at  Pohut  Jndltli  harbor  of  lefoge,  B.  I.,  9S7. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  8.  LEACH,  CORPS  OF  ENGINEERS. 

Impkovxmbnts.— Pawctttaok  River,  R.  I.  and  Conn.,  940;  harbor  of  refuge  at  Ston- 
ington.  Conn.,  912;  Hystio  River,  Conn.,  944;  Thames  River,  Conn.^  946;  Connect- 
icut River  below  Hartford,  Conn.,  948;  harbor  of  refage  at  Duck  Island,  Conn., 
951;  New  Haven  Harbor,  Conn.,  963;  breakwaters  at  New  Haven,  Conn.,  855; 
Iloasatonto  Biver,  Conn.,  966;  Bridgeport  Harbor,  Conn.,  968;  Saagatnck  BiTer 
and  Westport  Harbor,  Conn..  961;  Norwalk  Harbor,  Conn.,  963;  Five  Mile  Blrer 
Harbor,  Conn.,  965;  Stunfora  Harbor,  Conn.,  967;  harbor  at  Cosoob  and  Miannt 
River,  Conn.,  969;  Oreenwioh  Harbor,  Conn.,  970. 

SuRVKTS.— Niantio  Harbor,  Conn.,  972 ;  New  Haven  Harbor,  Conn.,  974;  Honsatonio 
River,  Conn.,  979;  Southport  Harbor,  Conn.,  986. 

Harbob  Limxs.— Bridgeport,  Conn.,  988. 


APPENDIX  B. 


BBPOBT  irPON  WORKS  IN  THE  CHARGE  OF  COL.  O.  U  GILLESPIE  AND 
LIEUT.  COL.  WILLIAM  LUDLOW,  CORPB  OF  ENGINEERS. 

Improvkhknts. — Hudson  River,  N.  T.,  996;  harbor  at  Saogerties,  N.  Y,,  1010;  har- 
bor at  Roodout,  N.  Y.,  1018;  harbor  at  Peekekill,  N.  Y.,1016;  Harlem  River,  N.  Y., 
1019;  Eaat  BiTer  and  Hell  Gate,  N.  Y.,  1026;  New  York  Harbor,N.  Y.,  1031;  remov- 
ing Bnnken  veaselB  or  craft  obstructing  or  endangering  navimition,  1038. 

Examinations  and  Sdrvet.— Catskill  Creek,  N.  Y.,  1041;  Nraok  Harbor,  N.  Y., 
lOU;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel,  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1060;  New  York  Harbor,  N.  Y.,  from  the  Namws  to  the  tea, 
with  a  -view  of  obtaining  a  depth  of  35  feet  at  mean  low- water  mar^  1063. 

Harbob  LiVM.—HadBon  River  nom  Weit  Twenty-third  street  to  WeBtEighty-flrat 
•traet.  New  York  City,  1067;  Hudson  River,  both  sides,  fh)m  Battery  Place  to  West 
Twenty 'third  street.  New  York  City,  and  from  Morris  Canal  Basin  to  abreast  Bulla 
Ferry,  N.  J.,  1070;  Ellis  Island,  New  York  Harbor,  1075;  Harlem  River  andSpaytoL 
Duyvll  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  EigW- 
eighth  street,  New  York  City,  1081. 


APPENDIX  F. 


REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OP  ENGINEERS. 

Ihpbovkhents.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneck  Harbor,  N.  T., 
1087:  EastChesterCi«ek,N.  Y.,1089;  Bronx Rtver, N.Y.,  1083:  Hattitnck Harbor, 
N.  Y.,  1095:  Port  Jefferson  Harbor,  N.  Y.,  1097 :  Huntington  Harbor,  N.  Y.,  1100; 
Glencove  Harbor, N.  Y.,  1103;  Flushing  Bay.  N.  Y..  1106:  Patehogne  Blver,  K.  Y., 
1106;  Browns  Creek,  Say ville,  Long  Island,  N.Y.,1111;  Canarsie  Bay,  N.  Y.,  IIU; 
Bay  Ridge  Channel,  the  triangnlar  area  betvreen  Bay  Ridge  and  Red  Hook  oban* 
nela,  and  Red  Hook  and  ButtermUk  channels,  in  the  harbor  of  New  York,  1117; 
Qowauns  Creek  Channel,  N.  Y.,  1122;  Newtown  Creek,  N.  Y.,  1126;  Passaio  River, 
N.J.,1128;  channel  hetweenStaten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  1134;  Raritan  River,  N.  J.,  1136;  South  River,  N.  J.,  1139:  Raritan  Bay,  N. 
J.,  1142;  Mattawan  Creek,  N.  J.,  1146;  harbor  at  Kejrport,  N.  J.,  1147;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  1150;  Shrewsbnry  Rtver,  N.  J.,  1152;  removing 
sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Survbys. — For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.  Y.,  1159;  Roslyn  Harbor,  N.  Y.,  1161;  harbor  at  Oyster  Bay,  N.  Y.,  1163; 
Lloyds  Harbor,  with  a  view  to  its  connection  with  Cold  Spring  Bay,  N.Y.,  1166; 
Northport  Harbor,  N.  Y.,  1167:  Smithtown  Harbor,  N.  Y.,  1168:  ohannehi  to  Far 
Rockaway  and  Inwood,  N.  Y.,  1170 ;  Babylon  Creek,  N.  Y.,  1172 ;  East  Chester  Creek, 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red 
Hook  ohannela,  and  Red  Hook  and  Buttermilk  channels.  New  York  Harbor,  for 
channels  30  and  35  feet  deep  at  meaa  low  water,  1177;  Oowanns  Creek,  N.  Y.,  1180; 
channel  between  the  Batten  and  GoTomors  Iuand,N.  Y.,1183;  Elisabeth  River, 
N.  J.,  1185 ;  Bahway  Bira,  N.  J.,  1187. 
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APPENDIX  G. 

BEPORT  OF  IfAJ.  C.  W.  RAYMOND,  CORPS  OF  EN0IKEER8. 

Xhprotshkntb.— Delaware  Blver,  N.  J.  and  Pa.,  1193;  harbor  between  Philadelphia, 
Pa.,  and  Camden.  N.  J.,  1306;  SehnylkiU  Hirer,  Pa.,  1211;  ice  harbor  at  Marooa- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  DeL,  1213:  Delaware  Break- 
water, Del.,  1314 ;  harbor  of  refage,  Delaware  Bay,  Del.,  1218 ;  Bancocae  Biver,  N. 
J.,  1319 ;  Alloway  Creek,  N.  J^J^;  JJennia  Creek,  N.  J.,  1232;  Cooper  Creek,  N.  J., 
1223;  Ooehen  Creek,  N.  J.,  1325;  removing  nmken  Teueli  or  eiftn  obatmoting  or 
endangering  navigation,  1237. 

BxAxxHATiOHS  AMD  SuBVET.— Baniegat  Bay,  N.  J.,  between  ICftutoling  (Mantol- 
oking)  and  Bay  Head.  1229:  Tnoke^on  Creels,  N.  J.,  and  flats  at  mooth  thereof, 
1330;  WadingRiTer,  N.J.,  1233;  Beach  Thoroaghfare,  N.  J.,at  and  near  themeet- 

Sl^of  tides  fttnnAbseoon  and  Egg  Harbor  Inlet,  1235:  Oldmau Creek,  N.  J.,1338: 
Tiding  Creek,  N.  J.,  1242;  Sa&m  Rirer,  N.  J.,  1346. 

APPENDIX  H. 

REPORT  OP  WM.  P.  SMITH,  UNITRD  STATES  AGENT,  MAJOR  OF  ENGL 
NEER8,  UNITED  STATES  ARMY,  RETIRED. 

iMPBOVumns. — Wilmington  Harbo^  Del.,  1360;  Nantiooke  River,  Del.  and  Md.. 
1260;  AppoqnlDimink  RiTer,  Del.,  1261;  Smyrna  River,  Del.,  1363:  MorderkiU 
Rive^  Del„  1266 ;  Miapillion  River,  Del.,  1268 ;  Brondkiln  River,  Del.,  mland  water- 
way from  Cbineoteagae  Bay,  Va.,  to  Delaware  Bi^,  at  or  near  Lewes,  Del.,  1270; 
Snsqnehanna  River,  above  and  below  Havre  de  Graoe,  Md.,  1272;  Chester  River, 
Md.,  from  Crampton  to  Jonea  Landing,  12TO;  Ch^tank  Hirer,  Md.,  1275:  La 
Tnppe  River,  Md.,  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1278;  Wieomioo  River,  Md.,  1280;  Manokin  River.  Md.,  1282;  Pocomoke  River, 
Md.,  below  Snow  Hill,  1284;  Qneenstown  Harbor,  Md.,  1286;  Rookhall  Harbor  and 
iraer  harbor  at  Rookball,  Md.,  1287;  removing  snnken  vesseb  or  eraft  olwtraoting 
er  endangering  navigation,  1^18. 

EXAMUTATIOMS  AND  SuBTKTS.— St.  Jones  Rivot,  Del.,  1290:  Mispillion  River,  Del., 
ISM;  Cedar  Creek,  Del.,  1293;  La  Trappe  River,  Md.,  1205;  Cambridge  Harbor, 
Hd.,ia86. 

APPENDIX  I. 
REPORT  OF  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

bmOTiMKiTTS. — Patspeco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Cnrtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  sonthweat 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  eraft  obstoncting  or 
endangering  navigation,  1307. 

BinmtTS.— fwtimore  Harlmr,  Md.,  with  a  view  to  seearing  a  ohannel  80  Aet  in 
depth,  1806;  AnnftpoUs  Harbor,  Md.,  1809. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 
iMTBOTBiaim.— Fotcnnao  River  at  Washington,  D.  C,  1313;  Oecoqnan  Creek,  Ta., 


T*.,  1846;  pToteotion  of  Jamestown  Island,  Ya.,  1349. 
BUBVST.— Chapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K, 
REPORT  OF  CAPT.  TH08.  L.  CASEY,  CORPS  OF  ENGINEERS. 

iMPROTxmrrs.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1353;  Western  Branch 
of  Elisabeth  River,  Va.,  1366 ;  Nansemond  River,  Va.,  1367:  Appomattox  River,  Va., 
1968;  harbor  at  Cape  Charles  City,  Va.,  1370;  Nandua  Creek,  Va.,  1373;  inland 
water  ronte  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  tbroagh  Currituck 
Beiind,  1374;  North  Landing  River,  Va.  and  N.  C,  1376;  Roanoke  River,  N.  C, 
1877;  Pasqnotank  River,  N.  C.,  1878;  remoring  sonken  venels  or  orsft  obstruoting 
•r  sndBBgerlng  narigation,  1379. 

BzAMiHATiOHt.— Cailiie  Birer,  K.  C,  1381;  Poteoasi  Creek,  N.  C,  1883. 
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APPENDIX  L. 

BEPOBT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT,  COL.  D.  P.  HEAP  AOTJ 
CAPT.  W.  E.  CBAIGHILL,  CORPS  OP  ENGINEERS. 

iMPROTmsNTB.— Ooraooke  Inlet,  N.  C,  1385;  Fishing  Creek,  N.  C,  1387;  Famlioo 
and  Tar  rivers,  N.  C,  1388;  Contentaia  Creek,  N.  C,  1389;  Trent  River,  N.  C, 
1391;  Nense  River,  N.  C,  1393;  inland  waterwaj  between  Newborn  and  Beanfort, 
N.  C.>  via  Clabfoot,  Harlowe,  and  Newport  riverg,  1395:  Iiarbor  at  Beaufort, N.  C, 
139Q:  inland  waterway  between  Beanfort  Harbor  and  Naw  Birer,  N.  C,  1398:  New 
River,  N.  C,  ISeO^NoTth  East  River,  N.  C,  1400:  Blaok  Blver,  N.  C,  1402;  Cape 
Fear  River  above  Wilmlogion,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  1406;  Lockwoods  Folly  River,  N.  C,  1417. 

Examination  and  Sobvkys. — Bogue  Inlet,  N.  C,  1418 ;  Ooracoke  Inlet,  N.  C,  142S: 
Pamlico  River,  N.  C^  and  harbor  at  Washington,  1425;  Nease  Biver,  N.'C.,  at  and 
below  Newbern,  1427:  Cape  Lookout  harbor  of  refn^,  N.  1430}  Town  Creek* 
Bmnawiok  County,  N.  C,  1434. 

APPENDIX  M. 

BEPOBT  OP  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

lUPROVBUEHTS.— Waooamaw  Biver,  N.  C.  and  S.  C,  1439;  Lumber  River,  N.  C.  and 
8.  C,  1442;  Little  Pedee  River,  S.  C,  1444 ;  Great  Pedee  River,  S.  C,  1447;  Mingo 
Creek,  8.  C.,  1460;  Winyah  Bav,  S.  C,  1452:  Santee  River,  8.  C,  1458;  Wateree 
Biver,  8.  C,  1466;  Congaree  River,  S.  C,  1468:  harbor  at  Charleston,  inolndlng 
Sallivan  Island  and  Mount  Pleaiant  shore,  8.  C.,  1471:  WappooCnt,  8.  0.,  1479; 
Beanfort  Biver,  8.  C,  1482. 

Hakbor  Links.— Ashl^  and  Cooper  rivers,  at  Charleston  Harbor,  8.  C,  1487. 

APPENDIX  N. 
REPORT  OF  CAPT.  O.  H.  CARTER,  COBPS  OF  ENGINEERS. 

lupROTsmms.— Savannah  Harbor,  Ga.,  1493 ;  Savannah  Biver,  between  S»TMmak 
and  AngUAta,  Gs.,  1503;  Sav&nnab  River,  above  Angusta,  Qa.,  1606;  Darien  Hw- 
bor,  Oa.,  1506;  Altamaha  Biver,  Ga.,  1513;  Oconee  Biver,  Ga.,  1616;  Oomnlge* 
River,  Ga.,  1619;  Brnnitwick  Harbor,  Ga.,  1521;  Cumberland  Sound,  Oft.,  llS6; 
inaide  water  route  between  Savannati,  Ga.,  and  Femandina,  Fla.,  16S6;  temoTiiig 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1538. 

SURVBT.— Poboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Johns  Biver,  Fla.,  1547;  Volusia  Bar,  Fla.,  1660;  Ocklawaha 
Biver,  Fla.,  1652;  St.  Augustine  Harbor,  Fla.,  1553:  Indian  River,  Negro  Cut,  and 
Jupiter  Inlet,  Fla.,  1554;  northwest  entrance.  Key  West  Harbor,  Fla.,  1556; 
Caloosaliatcbee  River,  Fla.,  1557;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1559; 
Sarasota  Bay,  FU.,  1560;  Manatee  River,  Fla.,  1602;  Withlaoooohes  Biver,  Fla., 
Snwanee  River,  Fla.,  1564;  removing  snnken  vessels  or  eraftobstruotingorendan^ 
gering  navigation,  1566. 

Examinations  and  Surveys. — Jnpiter  Inlet,  Fla.,  1568;  Orange  Biver,  Fla.,  to  its 
oonfiuence  with  the  CulooHahatcbee  Biver,  and  tlience  to  the  Gulf  of  Mexico,  1569; 
inside  passage  from  Punta  Bsaa  to  Charlotte  Harbor,  Fla.,  1572;  Hillsboro  Bay, 
Fla.,iTOm  Tampa  Bay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574; 
Cleurwater  Harbor,  Fla.,  1678;  Crystal  River,  Fla.,  1580;  harbor  at  Cedar  Esys, 
Fla.,  1583;  Palmbeadi,  Fl*.,  1585;  Biscayne  Bay,  Fla.,  1588;  Tampa  Bay,  1696. 

APPENDIX  P. 

REPORT  OF  HAJ.  V.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Carrabelle  Bar  and  Harbor,  Fla.,  IfitS:  Apalachicola  Bay,  FU.. 
16(£;  Apalachicola  Bivra-,  the  Cnt-off.  and  lower  Chipola  Biver,  Fla.,  1609;  Flint 
Riv(ff,  Ga.,  1612 ;  Chattahoochee  River,  Oa.  and  Ala.,  lbI6 ;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621;  Pensacola  Harbor,  Vltk.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  1649; 
operating  and  care  of  canals  and  otba  works  of  navigation  on  Cooaa  River,  Qft. 
and  Ala.,  1664. 

Bdbvbt.— Apalaohioola  Bay,  Fla.,  1655. 
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APPENDIX  Q. 

BEPOBT  OF  MAJ.  WH.  T.  BOSSSLL,  COEPS  OF  ENGINEERS. 

Impsovzhbnts.— Harbor  mt  Mobile.  Ala.^  1662;  BUek  Warrior  River,  AU.,  from 
TasoalooM  to  Daniels  Creek,  1667;  operating  and  care  of  looks  and  dams  on 
Black  Warrior  River,  Ala.,  1676:  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1678;  Noxubee  River,  Miss.,  1^1;  Pasoagoala  River,  Miss.,  1692;  Chiokasahay 
Uivar,  Hiss.,  1696;  liCaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  1700:  Pearl  River  Iwtween  Edln- 
burg  and  Carthage,  Miss.,  1702:  Bogne  Chitto,  La.,  1703;  canal  firom  Birmiogham, 
Ala.,  to  the  Warrior  River,  1704. 

ExAHCNATiOMB  Ain>  SuBTXTS.—Canal  toooDDeot  Black Warrior  BItw and  FivaMIle 
Creek,  Ala.,  via  Valler  Creek,  1704;  Ship  Island  P«S8,  Miss.,  for  ohannel  between 
Oalf  of  Hekico  and  Ship  Island  Harbor,  uid  for  dredgtnc  ohannel  to  connect  Ship 
Island  Harbor  with  Ghilf^ort,  1706;  Horn  Island  Paas,  Mus.,  and  the  passage  lead- 
ing from  said  pass  to  the  anchorage  inside  Horn  Island,  1716 :  Pasoagoala  River, 
Mus.,  and  up  Dog  Biver  8  miles,  1718;  Ship  Island  Harbor,  Miseissippi  Soond,  for 
water  ohanw  to  the  mainland,  1722 ;  channel  at  monui  of  Pead  River,  Miw., 

APPENDIX  B. 

REPORT  OP  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
iHSPBOnOH  of  the  improvement  of  the  Sonth  Pass  of  the  Mississippi  Riv«r,  1781. 

APPENDIX  S. 

BEPOBT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENOINEERS. 

iMPKOVSMKirrfl. — Cheflincte  River  and  Bogne  Falia,  La.,  1761 ;  Tickfaw  River  and 
tribntaries,  La.,  1768:  Amite  Elver  and  Bayon  Manohac,  La.^  1756;  Bayon  La- 
fourche, La.,  1757;  Bayon  Plaqnemine,  Gtrand  River,  and  Pigeon  oM'ons,  La., 
1759;  Bayon  Conrtableau,  La.,  1762;  Bayon  Teche,  La.,  1764 j  ohannel,  bay,  and 
passes  of  Bayon  Vermilion,  La.,  1766 ;  Mermentau  River  and  tnbntariea.  La.,  1767 ; 
month  and  passee  of  Calcaslen  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Babine  River,  Tex.,  1773;  Neohes  Biver,  Tex.,  1776}  closing  orevaase  in  Pass 
a  Lontre^  Mississippi  River,  removing  sunken  vessels  or  cnut  obstrneting  or 
endangering  navigation,  1776. 

Examimatiomb  and  SURVKTS.—Homochitto  River,  Miss.,  1777;  ohannel  through 
Atohafialaya  B^,  La.,  1779:  Bayon  GroBsetete,  La..  1781;  Bayon  Teohe  from  St. 
Marfeinville  to  Port  Barre^  La.,  1783;  Sabine  Lake,  Tex.,  for  Aiip  ohuinel,  1789; 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Ihpbovkhbnts.  —Galveston  Harbor,  Tex.,  1793 ;  ship  channel  in  Galveston  Bay,  Tex., 
1803;  channel  In  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1806;  Bnf- 
fiiklo  Bayon,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  CanaL 
Tex.,  1808. 

EXAMUfATiON  ASD  8uBTvr.-<!hannel  between  Brazos  River  and  Qalveston  Bay, 
Tex.,  1809;  for  further  determining  the  oaoses  of  the  erosion  of  the  easterly  end 
of  Gtelveston  Island,  Tex.,  1813;  character  and  value  of  improvements  made  at  the 
awnth  of  Brazoa  Bivw  1^  the  Brazos  River  Channel  and  Dock  Company,  1816. 

PAET  III. 

APPENDIX  U. 
REPORT  OF  UAJ.  J.  H.  WILLARD,  C0BP8  OF  EKGINEEBB. 

iMPBOTBMBNTa.— Red  Bivcr,  La.  and  Ark.,  1877;  Red  River  above  Fulton,  Ark., 
1896;  Cypress  Bayon,  Tex.  and  La.,  1896;  Oaaohita  and  Black  rivers,  Ark.  and 
La.,  1904:  Bayon  Bartholomew,  La.  and  Ark.,  1914;  Bcenf  River,  La.,  1917;  Tensaa 
lUvar  and  Bayon  Maotm,  La.,  1920;  Tazoo  River,  Miss.,  1^;  month  of  Yazoo 
River  and  harbor  at  Vloksbnrg,  Miss.,  1827;  Tallahatchie  River,  Miss.,  1982;  Big 
Bnnflower  Btver,  Miss.,  1836:  water  gaogeB  on  the  MlaBiasippi  mver  and  ita  pcia- 
oipal  tribatarlee,  I9S6. 

ExAimrAnoit.— Coldwater  Blver,  Miss..  1943. 
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APPENDIX  V. 

BEFORT  OF  CAPT.  WH,  L.  8IBEBT,  C0SP8  OF  EKOINEEBS. 

iJiPBOVsiiENTS.— RemoTing  obBtntctions  in  ArkaoBaa  Rtve^  Atk.  and  Kans..  1949; 
improTinK  ArkanBaa  River,  Ark.,  1952:  White  River,  Ark.,  1971;  Blaek  Riveti 
Ark.  and  Mo.,  1975;  Carrent  River,  Ark.  and  Mo.,  1978:  St.  FtancEs  River.  Ark., 
1980;  St.  FranoiB  River,  Mo.,  1982. 

Examination  and  Sukvkts.— Neosho  River,  Kans.,  1981;  Arkansas  River  at  Little 
Rook,  Vanbnren,  ud  Fort  Smith,  Ark.,  1968;  Arkaosaa  River  at  Pinebln£  Ark., 
1990;  White  Biver  from  BAteaville  to  Buffalo  Shoals,  Aik.,  1993;  Buffalo  Fork  of 
White  Rivei,  Ark.,  1094;  St.  Franois  BiTer,  Ark.,  and  Mo.,  from  the  Sunk  Lands 
to  Poplin,  Mo.,  1999. 

!aJPPBKJ)IX  w. 
befobt  of  haj.  th08.  h.  handbubt,  c0bp8  of  eng1neeb8. 

ImfrOvehents. — Removing  man  and  wrocke  from  MissisBippi  River,  2001 ;  MIbbIs- 
sippi  River  betvreen  Ohio  and  Missonri  rivers,  ^12;  harbor  at  St.  Looia,  Mo., 
20iw;  preventing  the  Mississippi  Biver  from  breaking  tlirongh  into  the  Cacho 
BtTor  at  or  near  a  point  known  as  Beach  Ridge,  a  few  miles  above  Cairo,  lU.,  3047. 

APPENDIX  X. 

BEFOBT  OF  LIEUT.  COL.  W.  B.  KING,  COBPS  OF  ENGINEERS. 

Improvsmknts. — Operating  snag  boats  and  dredge  boats  on  Upper  MissiSBippi  Rivftr, 
2049;  Mississippi  River  between  mouth  of  Missonri  Kiver  and  MinneapoUs,  2059; 
operation  and  oare  of  Dea  Moines  Rapids  Canal  and  Dry  Dock,  2104;  operating 
and  oare  of  Galena  River  improvement.  III.,  2109;  Mia&issippi  River  between  St. 
Paul  and  Minneapolis— constrnction  of  Look  and  Dam  No.  2,  2110. 

fiDRVKYS. — East  bank  of  MiasisBippi  River  between  Oquawka  and  Dallas  City,  111., 
2111;  east  side  of  MissiBsippi  River,  between  Drurys  Landing  and  New  Boston. 
111.,  2114;  La  Crosse  Harbor,  Wis.,  2116:  west  side  of  Mississippi  River,  commenc- 
ing near  Lagranf^  and  running  along  the  bank  of  the  river  to  near  the  railroad 
bndge  overAfiBsissippi  River  above  Hannibal,  Mo.,  2119;  Egyptian  Levee  lUong 
the  south  bank  of  Des  Moines  River  to  or  near  MisBissippi  Kiver  at  Alexandria, 
Ho.,  thence  along  the  west  bank  of  said  river  to  terminus  of  said  Egyptian  Levee, 
2134;  west  side  of  Mississippi  River  from  the  bluff  above  the  city  of  Fort  Madi- 
son to  the  mouth  of  Skunk  River,  Iowa,  2130:  west  bank  of  Mississippi  River 
from  month  of  Iowa  River  to  Muscatine,  Iowa,  2183. 

APPENDIX  T. 

BEPOBT  OF  LIEUT.  COL.  W.  A.  JONES,  COBPS  OF  ENGINEEBS. 

Ihtbovkhents.— Constmotton  of  rewrvoira  at  bead  waters  of  MiBsissippi  River, 
3187;  operating  and  oaro  of  reservoirs  at  head  waters  of  Mississippi  River,  2142: 
Chippewa  River^  including  Yellow  Banks,  Wis.,  2152;  St.  Croix  River,  Wis.  ana 
Minn.,  3154:  Minnesota  River,  Minn.,  2156;  Red  River  of  the  Xorth,  Minn,  uid 
N.  Dak.,  316e;  ganging  Missiasippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— MilTe  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  TailRiver^Minn.,  for  reservoir,  2172;  Red  Lake  and  RedLake  River,  Minn., 
for  rMorvolr,  2173. 

APPENDIX  Z. 

BEPOBT  UPON  W0BK8  IN  THE  CHABOE  OF  LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  COBPS  OF  ENGINEERS. 

Improvrmbnts. — Missouri  River,  between  Stubl>s  Ferry,  Mont.,  and  the  lower  limita 
of  Sioux  City,  Iowa,  2177;  inmroving  Upper  Missouri  River  by  enaggiiig,  2208; 
TeUowBtone  Biver,  Mont,  and  N.  Dak.,  2211. 
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APPEHDIX  A  A. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS, 

iHPROTUfKNTS.— Obion  River,  Tstui.,  2215,  2319;  Forked  Deer  RiTer,  Tenn.,  2317; 

CamberlftDd  River,  Tenn.  and  Ky.,  2220. 
Sl'KVBTS. — Nortii  Fork  of  Forked  beer  River,  Tenn.,  main  Btream.  and  Obion  River, 

with  a  Tiew  to  improvtiuf  navigation  flrom  DTonborg  to  the  MinlBsippi  Bivar, 

3331;  month  of  Ciimberfiuid  Biver,  3343. 

APPENDIX  B  B. 

REPORT  OF  OAPT.  DAN  C.  KXNQHAN,  CORPS  OF  ENGINEERS. 

IMPBOTXMBNTS.— Tenoeuee  River  srstem,  2247:  TeoneMee  River,  2261;  operating 
and  care  of  Mnsde  Shoals  Caoal,  TenneBsee  Kiver.  2296 ;  French  Broad  and  Little 
Pigeon  riven,  Turn.,  3806;  CUnoh  River,  Tenn.,  3811. 

SuBrBTS.— Month  of  Tennwoeo  River,  Kj.,  2314;  Emory  River,  Tenn.,  3316. 

APPBirnix  o  o. 

REPORT  OF  HAJ.  W.  H.  HBUER,  CORPS  OF  ENOINEERS. 

Impbovehkntb. — Ohio  River,  2326;  operating  snag  boat  on  Oliio  River,  2349;  oper- 
ating and  aare  of  Davis  Island  i>am.  Ohio  River,  near  Pittsburg,  Pa.,  2354;  Mov- 
able Danw  Nos.  2,  3,  4,  5,  and  6,  Ohio  River,  2358;  Mnskingnm  Elver,  Ohio,  3363; 
o|ieratlnK  and  care  of  locks  and  dams  on  Hnskingum  River,  Ohio,  2364;  obeerra- 
tivns  on  Mnakingum  River,  Ohio,  2378. 

ExAKiMATiOH.— (wlo  Biver  Aom  Haiietta,  Ohio,  to  its  month,  8370. 

APPENDIX  D  D. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  HAJ.  CHAS.  F.  POWELL  AND 
HAJ.  E.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

IxpROVBMKNTS.— Monoankela  River,  W.  Ta.,  and  Fa.,  2383;  operating  and  care  of 
l^ka  and  Dams  Nos.  8  and  9,  Monongafaela  River,  2409;  jiarcbase  of  Locks  and 
Dams  Nub.  6  and  7,  Monongahela  River,  coudemnation  of  all  the  property  and 
appurleuaiices  of  the  MonoDgahvla  Navigation  Company,  2411;  Allegheny  River, 
Pa.,  2424;  constrnction  of  looks  and  dams  at  Herr  Island,  above  the  head  of  Six 
Hile  Ishind,  and  at  Sprlngdale,  Allegheny  River,  3428. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS*  OP  ENGINEERS. 

IxpROVKMBNTS.— Falls  of  Ohio  River  at  Loalsville,  Ky.,  and  Indiana  Chnto,  Fall! 
of  Ohio  River,  S441;  operfttlng  and  care  of  Lonisville  and  Portland  Canal,  Ky., 
2444;  Wabnsh  River,  Ind.  and  111.,  2452;  operating  and  eare  of  look  and  dam  at 
Grand  Rapids,  Wabash  River,  3456;  White  River,  Ind.,  Tradewater  River,  Ky., 
2456;  reoonstruotion  of  Look  No.  3,  Green  River,  at  Riunsey,  Ky..  2467:  Green 
River,  Ky.,  above  mouth  of  Big  Barren  River  (Look  No.  6),  2459;  operating  and 
care  of  looks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2468;  Roagn  River,  Ky., 
2471. 

EXAMIKATION  AND  Sdrvbys.— Tread  Water  (Tradewater)  River,  Ky.,  2476;  White 
River,  Ind.,  3483;  Greon  River,  Ky.,  at  or  near  ita  month,  tor  new  look  and  dam, 
2501. 

APPENDIX  FF. 

REPORT'OF  HAJ.  JAHE8  F.  GREGORT,  CORPS  OF  ENGINEERS. 

iMPKOVKiinfTS.— Kentaoky  River,  Ky.,  iSlS;  operating  and  kenting  In  repair  the 
six  locks  and  dams  on  Kentnoky  River,  Ky.,  2519;  Tng  Fork  of^Big  Sandy  River, 
W.  Ta.  and  Ky.,  2628;  Levlsa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
River,  W.  Va,  and  Ky..  3630;  Guyandotte  liiver,  W.  Va..  2562;  New  River/  Va. 
and  W.  Va.,  2863:  Ganley  River,  W.  Va.,  2564;  Elk  River,  \V.  Va.,  2565;  Great 
Kanawha  River,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River.  W.  Va.,  2576;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  look  on  Uttle  Kanawha  River,  3582. 
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APPENDIX  G  a. 

REPORT  OP  MAJ.  CLINTON  B.  SEA.E8,  CORPS  OP  ENGINEERS. 

.  Ihfrovembnts. — Harbor  at  Grand  Maraia,  Minn.,  2585;  harbor  at  Agate  Bay,  Minn., 
^588;  harbor  at  Daluth,  Minn,  and  Saperior,  Wis.,  2592;  harbor  at  Ashland,  Wia., 
260H;  harbor  nt  Ontonngon,  Mich.,  2G06;  improvement  and  operating  and  care  ol' 
Vfnti?r-wa.v  from  Keweenaw  Bay  to  J-ake  Superior,  Mich.,  260S;  harbor  ftt  Mar- 
qtietto,  Mich.,  2615;  hiir))or  of  refuse  at  Presque  lie  Point,  Marquette  Bay,  Mich., 
2638;  harbor  of  refuge  at  (Jraiid  .\Iiirai«,  Midi.,  2640. 
E.\AM1NAT10N. — Harbor  at  Poi  twiii;;,  Wis.,  2&13. 

Haubou  Links.— tSuperior  and  Allouez  bays  at  Duluth  and  Saperior  Harbor,  Minn, 
and  Wis.,  2617. 

PAET  IV. 
APPENDIX  n  H. 

REPORT  OP  CAPT.  GEO.  A.  ZINN,  CORPS  OP  ENGINEERS. 

Improvements. — Menominee  Harbor, 'Mich,  and  AVis.,  2^0;  Menominee  River, 
Mich,  and  Wia.,  2652j  Oconto  Harbor,  Wis,,  2653;  FeuHQukee  Harbor,  Wis.,  2656; 
Green  Bay  Harbor,  M  is.,  2657 :  Hturgeon  Buy  and  Lake  Michigan  Ship  Canal,  Wis., 
261)0;  opei'atinjf  and  care  of  Slurguon  Bay  and  Lake  Michij^au  Ship  Canal, 
Wis.,  2666;  Sturgeon  Bay  Canal  harbor  of  refiige,  Wis.,  2671;  Ahnapee  Harbor, 
Wis.,  2t)72;  Kewaunee  Harbor,  Wis.,  2675;  Two  Rivers  Harbor,  Wis.,  2678 ;  Mani- 
towoc Harbor,  Wis.,  2681 ;  Sheboygan  Harbor,  Wis.,  2685;  Port  Washin^n  Har- 
bor, Wis.,  '.^687;  linrbor  of  refuge  at  Milwaukee,  Wis.,  2G89;  Milwauki-e  Harbor, 
Wis.,  2692;  South  Milwaukee  Harlior,  Wis.,  2696;  Ea<-ine  Harbor,  Wis.,  2698; 
Kenosha  Harbor,  Wis.,  270.';  Waukegan  Harbor,  111.,  2706 ;  Kox  River,  Wis.,  2709; 
operating  and  care  of  locks  and  dHuia  on  Fox  Kiver,  Wis.,  2719;  removing  sunken 
ressets  or  craft  obstructing  or  eud.Tugering  navigation,  2761. 

SiMtvEYS. — Harbor  at  Menominee,  Mich,  and  Wis.,  2751;*harbor  at  Ahnapee,  Wis., 
2765;  Sheboygan  Harbor,  Wis.,  2761;  Milwaukee  Harbor,  Wis.,  2765;  harbor  at 
Racine,  Wis.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Habbob  Lines.— Kewanneej  Wis.,  2785;  Waukegan,  111.,  2786. 

APPENDIX  II. 

REPORT  OF  HAJ.  W.  L.  MARSHALL,  CORPS  OP  ENGINEERS. 

IMPROTEMKNTB.— Chicago  Harbor,  111.,  2790;  Chicago  River,  111.,  2793;  Calumet 
Harbor,  111.,  2801;  Caliiuiet  River,  111.  and  Ind.,  2810;  Illinois  River,  111.,  2815; 
operatingaodcareof  Lagran^nand  Kampsville  locks,  Illinois  River,  and  a]>pronch«8 
thereto,  2822;  Illinois  and  Mississippi  Can»l,  111.,  2825;  operating  and  care  of  Illi- 
nois aud  Mississippi  Cunol — canal  around  lower  rapids  of  Rock  River  at  Milan, 
111.,  2880:  removing  sunken  vessels  or  craft  obstructing  or  endaogeriDg  naviga- 
tion, 2881. 

Examination  and  Survey. — Upper  Illinois  River  and  lower  Dea  Plaiues  River,  111., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  Wolf  Lake  and  River,  111.  and  lad.,  with  reference  to  their 
navigation  lu  connection  with  the  waters  of  Lake  Hiohigan,  2887. 

APPENDIX  J  J. 

BEPOBT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKEB 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OP  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  Aouth  Haven  Harbor,  Mich.,  2910;  Saugatuck  Har- 
bor, Mich.,  2913;  Kahunazoo  River,  Micti.,291S;  Holland  (Black  Lake)  Harbnr, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich.,  2921;  Muske- 
gon Harbor,  Mtch.,  2923;  White  Lake  Harbor,  Mich.,  2926;  Pentwater  Harbor,  Mich., 
2928;  Ludington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harbor  of  ref- 
figeat  Portage  Lake,  Manistee  County,  Mich.,  2936;  Frankfort  HarlMr,  Mich.,  2939; 
Charlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  2944;  removing  sunken 
vessels  or  craft  obstruoting  or  endangering  navigation,  2947. 

Survbyb.— South  Haven  Harbor,  Mich.,  2948;  harbor  of  Holland  (Blaek  Ldre), 
Mich.,  2950;  Ludington  Httfbor,  Mich.,  2951 ;  Charlevoix  Harbor,  Mich.,  2953. 
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APPENDIX  KK. 

KEPORT  OP  LIEUT.  COL.  G.  J.  LYDECKKB,  CORPS  OP  ENGINEERS. 

Jmphovehknts. — Ship  channel  connecting  waters  of  tbe  Great  Lakes  between 
Chicaso,  Dnlntli,  and  Buffalo,  2955;  St.  Marys  River  at  tbe  falls,  Miob.,  2963; 
operating  and  care  of  St.  Marys  Palls  Canal,  Mich.,  3907 ;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3C06;  Chehoygan  Harbor,  Mich.,  3009;  AlVena  Harbor  (Thun- 
der Bay  River),  Mich.,  3011;  Sagi!i;nv  River,  Mi<;b.,  3012;  Sebewaiiig  River,  Mich., 
3014;  harbor  of  rafuee  at  Sand  Ucach,  Lake  Huron,  Mich.,  3015;  improveineiit  of 
St.  Clair  Flats  Canal,  Micb.,  3018;  operating  and  care  of  St.  Clair  Flats  Caua), 
Mich.,  3019;  month  of  Black  River,  Mich.,  3021;  Black  River  at  Port  Huron,  Mich., 
3023;  Pine  Kirer,  Mich.,  3024;  Belle  River,  Mick.,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Ronge  River,  Micb.,  3032;  removing  sunken  voBsels  or  oraft  obatructing  oi 
enilajigering  navigation,  3033. 
Examination.— Huron  River,  Mich.,  3034. 

APPENDIX  LL, 

REPORT  OP  COL.  JARED  A.  SMITH,  CORPS  OP  ENGINEERS. 

I3IPROVJSMKNT8. — Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,  3040;  Port 
CUiiton  Harbor,  Ohio,  3U49;  Situdimky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061;  Verniiliou  Harbor,  Oliio,  3068;  Black  River  (Lorain)  Harbor,  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3073;  Pairport  Hiurbor,  Ohio,  3082;  Aahtahnla  Harbor, 
Ohio,  3086;  Coaneant  Harbor,  Ohio,  3009. 

Examination.— Raisin  River,  Monroe  Connty,  Hioh.,  8094. 

APPENDIX  M  M. 

REPORT  OP  MAJ.  THOMAS  W.  8YM0NS,  CORPS  OF  ENGINEERS. 

IMPROVBMKKTS.— Erie  Harbor,  Pa.,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buffalo 
Harbor,  N.  Y.,  3107;  Tonawanda  Harbor  and  Niagara  Kiver,  K.  Y.,3116;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  3123 ;  Wilson  Harbor,  N.  Y..  3126. 

EXA.MIXATION  AND  SuRVKYs.— Foi'  ship  canal  from  tbe  Great  Lakes  to  tbe  Hudson 
River,  N.Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  N.  Y.,  3245 ;  report  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Hajibor  Lines. — Bay  of  Preaqiie  Isle,  Erie,  Pa.,  32^. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  8.  STANTON,  CORPS  OP  ENGINEERS. 

lMl*ROVRHBNT8.— Harbor  at  Charlotte,  N.  Y.,  3269;  harbor  at  Pnltneyville,  N.  Y., 
aJ72;  harbor  at  Great  Sodns  Bay,  N.  Y.,3274;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3Z76',  harbor  at  Oswego,  N.Y.,  3278;  harbor  at  Sacketts  Harbor,  N.  Y.,  3285 ;  harbor 
at  Cape  Vineent,  N.  Y.,  3286;  shoals  l>etween  Sister  Islnnds  and  Crossover  Light, 
and  between  O^ensburgand  the  foot  of  Lake  Ontario,  St.  Lawrence  River.  N.  Y,, 
^90;  harbor  at  Ogdensbnrg,N.Y-,  3292;  harbor  at  Burlington,  Vt.,3296;  channel 
between  North  and  South  Hero  islands.  Lake  Chaniplain,  Vt.,  Otter  Creek,  Vt., 
3299;  Narrows  of  Lake  Chaniplain, N.  Y.  and  Vt.,3302;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  3304. 

Examinations  and  Sukvkys. — Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schnvler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Dexter,  3306;  harbor  at  Alex- 
dria  Bay,  N.  Y.,  3312^  Oak  Orchard.  Harbor,  N.  Y.,  3314;  Missisqnoi  River,  Vt.,  from 
Bwantou  to  Lake  Champlain,  3319;  report  upon  widening  locks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 
REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERa 
Inprovrmbnt.— Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  p. 
SEPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  C0BP8  OF  ENOINEBBS. 

Improvkmknts. — San  Lnis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cal., 

3335;  0an  Diego  Harbor,  Cal.,  8337. 
Examinations  and  Survkys.— Colorado  River,  Ariz.,  3339;  Soliun  CrMk,  Cal., 

3341;  AlviBO  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  3349;  Man  laland  Strait, 
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law  Kiver,  Oreg.,  3391;  Alaea  River,  Oreg.,  a393;  Yaqnina  Bay,  Oreg.,  3394;  Nes- 
tngga  Kiver,  Oreg,,  3396;  Tillamook  Bay  and  Bnr,  Oreg.,  3397;  month  of  Columbia 
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Whatcom  Creek,  at  New  Whatcom,  Wash.,  3478;  Kootenai  River,  Mont.,  for  removal 
of  obetrnctions  above  Jennings,  3482. 
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[EXTRACT  FROM  THE  ANNUAL  REPORT  OF  THE  SECRETARY  OF  WAR.J 


War  department. 
Waahingtony  JD.  d  November  10^  1897. 


* 


*  #  «  • 


ENGINEER  DEPARTMENT. 


Office  of  thk  Cbikf  of  Enoikkbhs, 

Ukitkd  States  Army, 
Wa$kingUm,  D,  C,  October  U,  1897. 


llr.  SkcbKtart  :  In  oompliuice  vrith  yonr  inHtruotions  I  have  the  honor  to  preseiDt 

the  following  brief  synopsis  of  my  annual  report  for  the  fiscal  year  ending  Jnne  30, 
1897,  which  was  sabmitted  to  you  under  date  of  September  30,  and  to  whioh  atten- 
tion is  reapeetfUly  inTifeed: 


At  the  cloee  of  the  Hscal  year  tbe  Corps  of  Engineers  couotsted  of  111  oBBcers,  18 
of  whom  were  detached  from  the  command  of  the  Chief  of  Engineers  and  on  duty 
at  the  United  States  Military  Academy,  with  the  Lis^t-Hoase  Eatabliahment,  with 
the  CommiHloners  of  the  District  of  Colnmbia,  imd  at  the  Yellowitone  National 


Hie  other  officers  of  tiie  corps  were  busily  engaged  daring  tbe  year  in  charge  of 
important  public  works  connected  with  permanent  fortifications,  improvement  of 
riTers  and  harbors,  ctHutmotion  and  repair  of  light-bouses,  public  buildings  and 
grounds  in  the  District  of  Colnmbia,  Washington  Aqnednct,  as  members  of  boards 
of  en^neers,  tbe  Mississippi  River  Commission,  the  Missouri  River  Commission,  the 
California  Debris  Commission,  tbe  torpedo  system  of  defense,  and  on  duty  with  tbe 
Battalion  of  Engineers  and  the  Engineer  School  at  Willetti  Point,  N.  Y. 

The  important  dntiea  devolving  upon  the  Corps  of  Engineers,  together  with  tbe 
expenditnre  of  the  great  snms  appropriated  for  public  works,  render  It  necessary 
to  divide  the  country  into  a  number  of  engineering  districts,  and  to  place  upon  the 
district  officers  large  and  varied  duties  demanding  the  highest  order  of  ability, 
industry,  and  integrity. 

There  is  an  urgent  need  for  an  increase  in  tbe  number  of  engineer  troops,  both 
officers  and  enlisted  men.  The  present  authorized  strength  should  be  increased  by 
an  additional  battalion,  each  company  of  both  battaUons  to  consist  of  160  enlisted 
men  officered  by  one  captain  and  three  lieutenants;  each  battalion  should  be  com- 
manded by  a  mi^or  and  the  two  battalions  by  a  folonel ;  this  would  necessitate  an 
inersase  In  the  number  of  office rs  of  the  Corps  of  Engineers.  With  this  Increaae 
tbe  engineer  regiment  should  be  distributed  on  the  Western,  Eastern,  and  South- 
eastern coasts  in  connection  with  fortiflcationB,  torpedo  defenses,  etc.,  and  the 
troops  should  be  placed  on  the  same  basis  as  otber  troops  of  the  line,  so  that  th« 
offleen  connected  with  regiment  ^hoald  have  the  right  to  command  according  to 
tbeir  rank  when  thrown  on  duty  with  other  branches  of  the  service. 
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Park. 
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BRAC0A8T  DEFEM8B6. 


In  aooordaDce  with  the  reeonunendations  of  the  Board  on  Fortiflcations  and  other 
defbnsei  appointed  by  the  President  under  the  provisions  of  the  act  of  March  Sj  1885, 
the  i^retEiry  of  War  has  approved  detailed  prcitjs<^  A>r  tiie  modem  artillery  defense 
of  the  following  localities : 


I.  Penobseot  BiTer,  Maine.  ;  14. 
Kennebeo  Btvw,  Maine.  '  IS. 

S.  Portland,  Me.  ,  16. 

4.  Portsmouth,  N.  H.  !  17. 

5.  Boston,  Mass.  I  18. 

6.  New  Bedford,  Mass.  :  19. 

7.  Narragadsett  Bay,  Rhode  Island.  20. 

8.  Eastern  entrance  to  Long  Island  I  21. 

Soand.  |  22. 

9.  New  York,  N.  Y.  23. 
10.  Philadelphia,  Pa.  1  24. 

II.  Baltimore,  Md.  I 
12.  Washhigton,  D.  C.  |  25. 
IS.  Hampton  Bosds,  Virginia.  |  26. 


Wilmington,  N.  C. 
Charleston,  8.  C. 
Savannah,  Ga. 
Key  West,  Fla. 
Pensacola.  Fla. 
Mobile,  Ala. 
New  Orleans,  La. 
Galveston,  Tex. 
San  Diego,  Cal. 
San  Francisco,  Cal. 
Month  of  Columbia  Kiver,  Washing- 
ton and  Oregon. 
Puget  Sonnd,  Washington. 
Lake  Chsmplain,  New  York. 


The  first  appropriation  for  the  construction  of  modem  gun  and  mortar  batteries 
WBS  made  by  the  act  of  Augnst  18,  1890.  The  following  table  shows  the  various 
amounts  appropriated  for  this  purpose  ap  to  the  present  time: 

Act  of —  I  Act  of— 


March  2, 1895   $500,000 

June  6,  1896    2,400,000 

March  S,  1897a   3, 841,  333 


August  18,  1890   $1, 221, 000 

February  24, 1891   750, 000 

July  23, 1892   500,000 

February  18, 1893    50,  000 

August  1, 1894   500, 000  Total   9, 762, 33S 

Under  allotments  made  from  the  above  appropriations,  emplacements  for  modem 
guns  and  mortars  have  been  constructed  or  are  now  under  constmetion  at  33  locali- 
ties as  follows: 


1.  Portland,  Me. 

2.  Portsmouth,  N.  H. 

3.  Boston,  Mass. 

4.  Narragansett  Bay,  Rhode  Island. 

5.  Eastern  Kntrance,Long  Island  Sonnd. 

6.  New  York,  N.  Y. 

7.  Philadelphia,  Pa. 

8.  Baltimore,  Md. 

9.  Washington,  D.  C. 

10.  HMnpton  Roads,  Va. 

11.  Wilmington,  N.  C. 


12.  Charleston,  S.  C. 

13.  Savannah,  Oa. 

14.  Key  West,  Fla. 
16.  Pensacola,  Fla. 

16.  Mobile,  Ala. 

17.  New  Orleans,  La. 

18.  Galveston,  Tex. 

19.  San  Diego,  Cal. 

20.  San  Francisco,  Cal. 

21.  Month  of  Colnmbia  Rfver. 

22.  Paget  Sound. 


The  aggregate  of  $9,762,333  thus  far  appropriated  under  the  various  acts  of  Con- 
gress ioT  constmetion  of  gun  and  mortar  batteries  has  provided  for  the  following 
emplacements: 


12-lnoli. 

lO-lnsh. 

S-iach.  1  Rapld-flN. 

12-inch 
mortars. 

U 

82 

n    1  16 

333 

a  Of  this  appropriation  $3,600,000  was  for  contracts  authorlced  under  act  of  June 
M896. 
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The  total  armament  proposed  under  the  present  projects  for  coast  defense  oom- 
priaes  a  total  of  abont  82  Ift-inoh  gnns,  200 12-incli  gma,  1SS0  lO-lncfa  ^ns,  100  8-inoh 
guns,  250  heavy  rapid-fire  gona,  1,0^  12-inch  mortars,  and  24  lO-inch  mortars.  These 
figures  are  sabject  to  alight  changes  as  the  work  progresses,  but  show  approrlmatelj' 
the  total  nrnament  that  will  be  required  far  an  adequate  defense  of  our  sea  and  lake 
ports.  It  will  be  observed  that  CongresB  has  thus  far  provided  for  139  emplacements 
for  8^  10,  and  12-inch  guns  out  of  a  total  of  about  480  required  under  present  project^ 
and  for  332  mortar  emplacements  out  of  a  total  of  abont  1,056  required. 

The  aggregate  of  all  appropriations  for  gun  and  mortar  emplacements  prior  to 
the  aet  of  June  6,  1896,  amoonts  to  ^521,000.  At  Uie  beginning  of  the  fiscal  year 
these  ftinds  had  either  been  expended  or  allotted  for  the  following  emplaoements: 


1 

;  U-i&ch.  lO-lnch. 

8-!iich. 

12-inoh 
mortars. ' 

1       8      1  21 

7 

S 

80 

.  1 

The  acts  of  June  6,  1896,  and  March  3,  carried  appropriations  for  gun  and 
mortar  batteries  amounting  to  $6,241,333,  or  nearly  doable  those  of  all  previous 
acta  combined.  The  following  summary  shows  the  emplacements  that  hare  been 
prorided  under  tiie  last  two  acts : 


Act  of  Jane  6,18«l  

12-inch. 

13 
S 

lO-tnch. 

53 
8 

S-tnch. 

33 
8 

1 

Rapld-flre.  Hortsn. 
M  .  88 

16 

«1 

30 

U  US 

The  emplacements  provided  under  the  act  of  June  6,  1896,  are  being  constructed 
partly  by  hired  labor  and  partly  by  contract,  under  that  clause  of  the  act  which 
provides : 

That  contracts  may  be  entered  into,  under  the  direction  of  the  Secretary  of  War, 
for  materials  and  work  for  construotion  of  fortifications,  to  be  paid  for  as  appropri- 
ations may  from  time  to  time  be  made  by  law,  to  an  additlonid  sum  in  the  aggregate 
not  to  exceed  two  million  five  hundred  thonsand  dollars. 

At  the  close  of  the  fiscal  year  the  following  guns  and  mortars  were  mounted  and 
in  readiness  for  service : 


1  13-tech. 

1  

lo-fooh. 

8-iiicIi. 

Uortsrt. 

1  " 

18 

6 

73 

In  addition,  there  were  completed  and  ready  for  armament  on  the  same  date  the 
following  emplacements: 


U-lnoh. 

lO-inch. 

S-lnoh. 

Sapid'flie. 

-\ 

MorUn. 

4 

e 
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At  tdie  oloee  ef  the  calendar  year  it  is  «tpeoted  that  there  will  be  completed,  aimed, 
or  in  readineaa  for  armament  the  following  emplacements : 


12- inch. 

lO-tacb. 

8-lnob. 

Bapld-fire. 

Morton. ! 

eo 

3i 

9 

166  1 

It  is  expected  that  the  remainder  of  the  emplacements  so  far  provided  fur  will  be 
completed  by  Jaly  1, 1898,  by  which  time  all  funds  for  gaa  and  mortar  cmplacementB 
"wiU  be  practically  nhansted. 

The  acts  of  Jane  6,  1896,  and  Much  3,  1897,  appropriated  9100,000  and  $160,000, 
respeotively,  for  unbmarine  mine  defenses.  These  appropriations  have  been  or  are 
being  expended,  partly  in  the  constraction  of  mining  oasemates,  cable  tanks,  and 
torpedo  storehoaaes,  and  partly  in  the  purchase  of  such  snbmwine  mine  material  as 
is  not  subject  to  rapid  deterioration,  and  which  can  not  be  procured  rapidly  in  an 
emergency. 

The  appropriations  of  $500,000  and  $300,000,  respectively,  in  the  acts  of  June  6, 
1896,  and  Uareh  3,  1897,  for  the  purchase  of  sites  for  seaooast  defenses  Iiare  either 
been  expended  or  pledged.  The  sites  needed  to  accommodate  projected  batteries 
are  being  procured  either  by  direct  purchase  from  the  owners  wbenerer  reasonable 
prices  are  offered,  or  by  condemnation  prooeedings  instituted  by  the  Department  of 
JnsMoe. 

The  estimates  for  the  engineering  work  of  seaooast  defeases  for  the  fiscal  yeu 


ending  June  SO,  1899,  are : 

For  gnn  and  mortar  batteries   $5, 000, 000 

For  submarine  mine  defenses   150, 000 

For  sites   600,000 

For  preparation  of  plans  for  fortifloations   6, 000 

For  protection,  preserration,  and  repair  of  fortifications   lOQ^OOO 

For  sea  walls  and  embankments   SSf  000 


Total   6^810^000 


UNITED  STATBS  VNGIMKEB  SCHOOL. 

The  object  of  the  United  States  Engineer  School  at  Willets  Point,  N.  Y.,  is  to  pro- 
Tide  a  post*gradnate  course  in  engineering  for  the  young  offleers  of  the  Corps  of 
Engineers,  and  to  give  them  practical  instruction  in  their  duties  with  engineer 
1xo<^s,  in  submarine  mining,  and  in  higher  civil  and  military  engineering,  in  order 
to  better  fit  them  for  the  important  and  reqioDsible  work  which  devolves  on  the 
Corps  of  Engineers.  Selected  officers  from  other  branches  of  the  service  are  also 
detailed  for  instruction  in  submarine  mining.  The  present  course  for  engineer 
officers  is  three  years,  and  for  officers  of  other  arms  one  year.  The  garrison  consists 
of  three  companies  of  engineer  troops,  underthe  battalion  oonummder.  Theadran- 
tages  offered  by  the  school  in  training  young  engineer  officers  for  their  future  dntles 
and  in  imparting  a  knowledge  of  the  adopted  submarine-mine  system  to  officers  of 
other  arms  are  of  the  greatest  importance. 

Attention  is  invited  to  the  estimate  of  $11,000,  presented  in  detail  in  my  report  of 
September  30,  for  the  Engineer  Depot  and  School  at  Willets  Point. 


Digiiized  by 


EXTBACT  FBOM  REPORT  OF  SECRETARY  OF  WAR. 


XXIX 


RIVERS  AND  HARBORS. 


The  coudition  of  tfae  variooa  vorks  for  the  improvement  of  rivers  aod  harbors 
carried  on  under  appropriations  made  by  CongreH  is  glTen  in  detail  in  mj  report 
for  the  paat  fiscal  jear. 

The  total  amonot  aotaaily  expended  for  the  improvement  of  rivers  and  harbors 
daring  tiie  Aacal  year  ending  Jnne  30, 1897,  is  as  fbllows: 

For  general  improvement  of  rivers  and  harbors  $10, 612, 268. 75 

For  removal  of  wrecks   ..         35, 158.51 

For  operating  dredge  boats  and  saag  boats   136, 260. 66 

For  operating  canals  and  other  works  of  navigation   678,  253. 00 

For  vrork  nnder  MiBsissippi  Siver  Comtnisston   1,595,975.96 

For  work  under  Missouri  River  Commission   387, 326. 38 

For  ganging  watenof  the  Lower  Mississippi  River  and  its  trilmtaries.  6, 145. 83 

For  examinations  and  snrveys  of  Sonth  Pass,  Mississippi  River   a  10, 006. 50 


Since  the  last  report  was  submitted  appropriations  for  rivers  and  harbors  have 
been  made  by  the  snndiy  oivll  act  of  Jnne  i,  1897,  and  the  defioienoy  act  of  July  19, 
1887,  the  former  providing  «18,121,412.81  and  the  latter  $1,211,000  for  the  fiscal  years 
ending  June  30,  1897  and  1898. 

The  total  estimate  submitted  for  the  fiscal  year  ending  June  30,  1899,  for  contlnn- 
ooB  work  authorized  by  Congress  and  by  the  Secretmy  of  War  is  918,098,007.6S. 
Koiie  of  this  amonnt  has  yet  been  expended,  bat,  as  permitted  by  law,  a  portion  of 
it  has  possibly  been  earned  by  contractors  in  advance  of  its  appropriation.  The 
items  making  np  this  amonnt  are  rach  as  Congress  has  aathorized  to  be  expmded 
dnring  the  year  ending  Jnne  30,  1899,  at  the  varions  localities  fbr  which  continuing 
work  is  anthorized,  and  Congress  has  Tirtnatly  pledged  itself  to  provide  the 
amounts  tar  which  requisition  Is  made. 

In  addition  to  tiw  estimate  submitted  for  work  under  continnlng  contracts,  an 
estimate  is  presented  for  the  conetmction  and  maintenance  of  works  which  have 
been  aathorized  by  Congress,  bnt  not  provided  for  by  snch  continuing  contracts, 
amounting  to  $8(^630,153.  The  items  making  up  this  amount  are  those  presented  tar 
the  varioDs  works  by  the  engineer  ofllcers  in  local  charge  as  the  amonntB  that  should 
be  appropriated,  under  the  law  requiring  that  the  amount  shall  be  stated  which  can 
be  |«ofltably  expended  in  carrying  tm  the  prefects  adopted  by  Congress,  dnring  the 
fiscal  year  ending  Jnne  30,  1899.  The  use  of  the  estimates  of  the  local  oflScers  in 
making  up  this  total  is  in  accordance  with  yonr  instructions,  and  the  estimates  are 
•abmitted  in  accordance  witii  the  leqnirements  of  sections  3  of  tiie  river  and  harbor 
acta  of  1866  and  1867  and  the  sundry  civil  act  of  June  4,  1897,  which  provide— 

*  *  *  And  it  shall  be  the  duty  of  the  said  Secretary  *  «  -  and  he  shall 
accompany  said  report  with  a  statement  of  the  amonnt  and  date  of  all  former  appro- 
priations for  each  work,  and  a  full  estimate  for  its  entire  and  permanent  completion, 
with  the  amonnt  that  can  be  profitably  expended  In  the  next  fiscal  year.  •  •  • 
(Act  of  June  23,  1866,  and  repeated  in  act  of  March  2,  1867.) 

*  "  *  And  hf^reafter  the  Secretary  of  War  shall  annually  submit  estimates  in 
detail  for  river  and  harbor  improvements  required  for  the  ensuing  fiscal  year  to  the 
Secretary  of  the  Treasury,  to  be  included  in,  and  canied  into  the  sum  total  of,  the 
Book  of  Estimates.    (Sundry  civil  act  of  June  4,  1897.) 

-         -       —  --       ■  —  —  —  —  — —  ^  "  ■  f 

a  This  amimnt  is  ezelnsive  of  the  sum  paid  the  executors  of  the  estate  of  James  B. 
Eads  for  "constrooting  jetties  and  other  works  at  South  Pass,  Mississippi  River." 


Total 


13, 461, 395. 52 
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The  act  of  June  3,  1896,  antborized  the  Secretary  of  War  to  enter  into  contract  foi 
the  completion  of  a  Bumher  of  vorks,  Mid  oontnwts  have  olieady  been  made,  or  the 
required  prellmioary  steps  to  that  end  have  been  authorized,  excepting  in  two 
instances,  aa  foUowi : 

Improving  Ya^nlna  Bay,  Oregon,  continuing  improvement,  $25,000.  Continuous  :,t 
coutracta  authorized  at  coat  not  to  esceed  $1,000,000. 

Iniprovingmouth  of  Yazoo  River  and  Harbor  of  Vicksbnrg,  Miss.   Continuous  con- 
tracts  authorized  at  cost  not  to  exceed  9860,000.  ^ 

The  act  of  June  3, 1896,  provided  for  the  appointment  of  a  board  to  examine  and 
report  as  to  location  for  a  deep-water  harbor  for  commeroe  and  of  refuge  at  Port  Los  p 
Angeles,  in  Santa  Monica  Bay  or  at  San  Pedro,  Cal.   This  board  was  duly  consti- 
tuted,  and  its  report,  submitted  to  Congress,  was  printed  in  Senate  Doc.  No.  18,  )■ 
Fifty-6fth  Congress,  first  session.   The  board  reported  in  favor  of  locatiog  the  har-  ^, 
bor  at  San  Pedro,  and  the  Secretary  of  War,  under  the  terms  of  the  act,  has  given 
InBtructiona  for  action  preliminary  to  the  publishibg  of  advertisenient  inviting  bids 
for  the  work. 

The  unprecedented  high  water  which  accompanied  the  flood  of  1897  in  the  Mis- 
sissippi  River  severely  tested  the  levees  constructed,  and  the  information  at  hand  „ 
shows  that  of  an  approximate  length  of  levees  of  1,377  miles  on  the  two  banks  of  the  n 
river  between  Cairo  and  the  Head  of  the  Passes  the  breaks  aggregated  in  length  ^ 
only  8.7  miles,  or  about  0.63  of  1  per  cent  of  the  whole  length.  None  of  the  levees  -  ^ 
built  by  the  United  States,  however,  were  broken.  , 

The  policy  of  the  Hiselssippi  River  Commlaaion  having  been  modified  to  provide 
for  greater  work  in  dredging,  two  powexfnl  hydraulic  dredges  have  already  been 
oonstruoted  and  are  in  operation,  and  contracts  have  been  made  for  the  construction 
of  four  more.  i 

The  Missoari  River  Commission  agaiu  calls  attention  to  the  fact  that  the  progress 
of  work  for  the  systematic  improvement  of  the  river  by  continuous  work  by  reaches 
Is  seriously  interfered  with  by  requirements  of  law  which  specify  nnmerons  locali- 
ties, separated  by  many  miles,  where  work  is  reqnired  to  be  done,  notwithstanding 
a  reduction  in  the  money  provided  by  Cougress  for  the  work.  The  results  obtained 
on  this  rlTOT  hsTe  shown  beyond  question  the  practicability  of  oontroUlng  the  river, 
holding  its  banks,  and  giving  ample  channels  for  navigation;  but  the  cost  and 
oncertalnty  of  permanence  of  the  work  and  the  slow  progress  heretofore  made  have 
been  such  aa  to  discourage  those  interested  in  the  effort  to  improve  the  river  for 
such  a  distance  as  would  give  promise  of  building  up  its  commeroe  to  a  degree  oom- 
mensnrate  with  the  cost  of  the  work. 

During  the  year  the  channel  through  the  Great  Lakes  between  Chicago,  Dolntfa, 
and  BuflUo  was  praotleally  completed,  and  its  importauoe  to  the  interests  of  navi- 
gation ia  enonnous. 

The  commerce  passing  through  the  St.  Marys  Falls  Canal  during  the  navigable 
season  of  1896  comprised  16,230,061  tons  of  freight,  valued  at  $195,146,842.  and 
fhrongh  the  Detroit  River  about  27,900,520  tons,  valued  at  about  9300,000,000. 

The  commerce  of  the  Great  Lakes  has  tucreased  so  enormously  that  accurate  charts 
can  only  be  procured  by  constant  exuniaations  and  surveys  of  new  shoals  as  they 
become  known,  and  oorresponding  oorreotlons  of  and  additions  to  the  engraTed 
plates;  therefore  the  appropriations  asked  for  these  purposes  are  recommended. 
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WA8HINOTON  WATBB  SUPPX.T. 

The  aabjeot  of  the  pressiDg  neoewities  for  proyidiog  the  otty  of  WashingtoD  with 
•n  increased  supply  of  water  is  again  presented  for  the  coosideration  of  Congress, 
ftnd  the  matter  is  ooe  which  can  not,  with  justice  to  the  citizras  of  the  capital,  be 
much  longer  delayed.  The  estimates  for  the  work  will  be  found  in  my  annnal  reporti 
and  it  is  recommended  that  farorable  action  be  taken  by  Congress  daring  its  present 
session. 

ARLISGTON  HEHORIAI.  BBIDOK. 

The  snndry  ciril  act  of  June  4,  1897,  made  provision  for  surreys,  etc.,  for  a  memo- 
rial bridge  from  the  old  Kaval  Obserratory  grounds  in  this  city  to  Arlington 
Nation^  Cemetery,  and  ffperatdtms  nnder  this  provision  of  law  are  being  carried  tm 
as  rapidly  as  eirenmBtances  will  permit. 

DEKP  WATERWAYS  BOARD, 

The  snndry  oiril  act  of  June  4, 1897,  also  provided  for  the  appointment  of  a  board 
to  make  such  surreys  and  examlnatlonB  of  deep  waterways  between  the  Great  LiAes 
and  tiie  Atlantic  tide  waters  as  recommended  in  the  report  of  the  Deep  Waterways 
Commission  traDsmitted  to  Congress  Juiuary  18, 1897.  The  board  has  been  consti- 
tuted by  the  appointment  of  U^.  Chas.  W.  Raymond,  Corps  of  Engineers,  andUessrs. 
Alfred  Noble  and  George  ¥.  Wisner,  civil  cDgineeis,  and  is  now  engaged  In  the  dutlea 
asaigned  under  ttie  provisions  of  the  act. 

ARAN8A6  PASS  BOARD. 

The  board  of  engineer  offioers  to  be  appointed  uuder  the  provisions  of  Uie  sundry 
oi'vil  act  of  1897,  to  ascertain  the  character  and  value  of  the  improvements  made  at 
Aransas  Pass,  Texas,  was  duly  constltnted  and  is  now  engaged  in  the  perfiirmance 
of  the  duty  impoeed,  and  it  Is  expected  that  the  examination  of  this  subject  will 
be  completed  in  time  to  permit  its  report  to  be  submitted  to  Congress  on  the  flist 
Monday  in  December  next,  as  required  by  the  aot. 

PUBLIC  BUTLDINOS  AND  GROUNDS  IN  WASHINGTON,  D.  C. 
• 

The  improvement  of  public  buildings  and  grounds  and  maintenance  of  the  Wash- 
ington Monument  haTo  been  carried  on  under  appropriations  made  by  Coogress, 
and,  as  &a  as  funds  permitted,  the  work  has  progressed  in  sach  manner  as  to  secure 
the  best  results.  The  estimates  for  this  purpose  for  the  coming  fiscal  year  are  given 
in  detail  in  my  annnal  report,  and  amount  to  (350,631. 

UXUTARY  HAPSt 

Special  attention  is  invited  to  the  item  relative  to  the  compilation  and  publica- 
tion of  military  maps  for  use  of  tiie  War  Department,  and  particularly  those 
required  in  oonnection  with  harbors  acljaeent  to  new  fbrtiflcations.  An  appropri- 
ation of  the  small  amount  asked  for  is  strongly  recommended. 
Very  respectihlly,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Otn.,  Cki^  of  Engintwt,  U.  8.  Army. 

The  Sbcrxtary  of  War. 
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The  foregoing  condse  Btatemeni  clearly  snminarizeB  the  important 
vork  committed  to  the  charge  of  the  Corps  of  Engineers. 

The  time  seems  to  have  arrived  when  an  increase  in  the  number  of 
ofBcers  and  enlisted  men  of  that  corps  is  indispensable.  The  immense 
work  intrusted  to  a  few  men  is  overtaxing,  and  it  is  believed  a  great 
saving  of  money  in  securing  efficient  and  tborough  work  by  contractors 
in  fulfillment  of  their  contracts  would  be  effected  by  detailing  a  young 
officer  to  remain  on  each  work  under  construction  or  improvement  to  see 
that  day  by  day  all  material  as  purchased,  both  in  quality  and  quantity, 
and  according  to  specifications,  is  furnished.  It  is  absolutely  impossible 
for  one  man,  having  a  large  number  of  works  a  long  distance  apart,  to 
constantly  supervise  the  construction  of  improvemeots  in  his  charge. 
This  is  one  special  reason  why  it  is  believed  that  an  increase  of  cadets 
at  West  Point  will  be  beneficial,  as  more  than  formerly  can  be  assigned 
to  the  Engineer  Corps  and  profitably  employed,  while  the  experience 
thus  gained  will  be  of  great  benefit  to  them  in  future  years  in  the  line 
of  their  profession. 

I  invite  attention  to  the  remarks  of  the  Chief  of  Engineers  on  the 
subject  of  seacoast  defenses,  in  which  he  gives  the  progress  of  the 
work  on  gun  and  mortar  batteries  and  emplacements.  Seacoast 
defenses  are  being  rapidly  constructed,  and  tiiey  should  be  completed 
at  the  earliest  possible  date.  I  can  not  emphasize  this  too  strongly, 
and  therefore  urge  that  the  full  amount  of  the  estimate  be  appro* 
priated. 

The  estimates  for  river  and  harbor  improvements  submitted  by  the 
Chief  of  Engineers  have  been  prepared  in  accordance  with  the  require- 
ments of  law.  (Acts  of  June  23, 1866 ;  March  2, 1867,  and  June  4, 1897, 
quoted  by  him.)  They  greatly  exceed  fo^rmer  estimates,  and,  while  I 
hesitate  to  express  an  opinion  in  matters  so  faWy  within  the  knowledge 
of  members  of  Congress,  I  can  not  reiVain  from  stating  the  result  of 
my  observations  since  my  connection  with  the  Department.  It  is  true 
that  I  have  not  had  an  opportunity  to  make  a  personal  inspection  of 
many  of  the  works  in  question,  yet  with  the  exception  of  waterways 
and  harbors  where  there  is  a  large  traffic,  or  where  immediate  improve- 
ment is  imperatively  needed,  I  am  convinced  that  the  estimates  are 
largely  in  excess  of  what  they  should  be  at  a  time  when  the  demands 
upon  the  Treasury  are  as  great  as  now.  It  is  therefore  recommended 
that  the  amount  to  be  appropriated  be  largely  reduced  below  the 
estimates.  It  is  but  just  to  the  Chief  of  Engineers  to  state  that  these 
estUnates  were  made  by  my  direction,  that  the  facts  might  be  placed 
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before  CJongress^  showing  what  the  expenditures  would  be  were  all  the 
reqairements  of  the  above^ited  laws  complied  with. 

Special  attention  is  invited  to  the  fact  that  there  are  now  continaous 
contracts  outstanding  that  will  require  an  expenditure  of  over 
$17,000,000  during  the  fiscal  year  ending  June  30,  1899}  of  over 
$14,000,000  dEUiDg  the  fiscal  year  ending  June  30, 1900;  $5,700,000 
doling  the  fiscal  year  ending  June  30, 1901;  $796,000  during  the  fiscal 
year  ending  June  30, 1902,  and  $345,000  during  the  fiscal  year  ending 
June  30, 1903.  It  is  to  be  understood  that  these  statements  are  of 
course  approximate  only,  but  they  are  believed  to  be  nearly  correct. 

The  total  length  of  single  levee  line  built  by  the  United  States  on 
the  two  banks  of  the  Mississippi  Kiver  below  Oairo  does  not  vary 
materially  fh>m  650  miles,  and  it  Is  gratifying  to  note  that  none  of 
these  levees  were  broken  by  the  recent  flood  in  the  river.  The  breaks 
in  the  entire  system  of  levees,  approximating  1,377  miles  in  length  on 
the  two  banks  of  the  river  between  Oairo  and  the  Head  of  the  Passes, 
constmcted  by  the  United  States,  the  States,  and  individuals,  aggre- 
gated only  8.7  miles,  or  about  sixty-three  one  hundredths  of  1  per  cent 
of  the  entire  system. 

SEBP-WATBB  CHANNEL  THBOU&H  THE  OBBAT  LAKES. 

Tlie  practical  completion  of  the  deep-water  channel  throngh  the 
Great  Lakes  marks  the  beginning  of  a  new  era,  and  its  benefits  to 
the  future  commerce  of  the  great  Northwest,  and,  indeed,  the  whole 
country  can  be  realized  to  some  extent  by  the  marvelous  develop- 
ment of  the  commerce  through  the  lakes  In  recent  years.  Without 
going  into  details,  it  will  suffice  at  this  time  to  repeat  the  statement 
of  the  Chief  of  Engineers  that  the  commerce  passing  through  the  St. 
Harys  Falls  Canal,  to  and  ii'om  Lake  Superior  alone,  during  the  navi* 
gable  season  of  1896  comprised  16,239,061  tons  of  ft«ight,  valued  at 
$195,146,842,  and  throngh  the  Detroit  Biver,  coming  from  Lakes  Supe- 
rior, Michigan,  and  Huron,  about  27,900,000  tons,  valued  approximately 
at  $300,000,000. 

DEEP  -WATEBWAYS  BOABD. 

In  aco(ndance  with  the  act  of  Jane  4, 1887,  a  deep-waterways  board 
was  appointed,  consisting  of  Maj.  Charles  W.  Eaymond,  Corps  of 
Engineers,  U.  S.  A.,  Ali^  Noble,  of  Chicago,  and  Qeorge  Y.  Wisner,  of 
Detroit,  with  Gen.  J.  H.  Kidd,  of  Ionia,  Mich.,  as  secretary.  This 
board  is  now  in  the  field  and  pnshing  its  work  forwfurd  as  rapidly  as 
possible. 
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SHIP  OAKAL  OONNEOTma  LAKES  UNIOIT  AlTD  WASHINGHFON  WITH 

PUaST  SOUND. 

The  work  of  secnrmg  the  right  of  way  for  the  canal  free  of  cost  to 
the  GoTernmeut  is  in  progress.  The  dimensions  of  the  canal  as  pro- 
posed by  the  Board  of  En^neers  constituted  under  the  provisions  of 
the  river  and  harbor  act  of  September  19, 1890,  which  were  based  upon 
the  size  of  merchant  vessels  then  employed,  are  not  deemed  suf^cient  to 
accommodate  vessels  since  bnilt  and  to  be  built  in  the  near  future.  It 
is  thought  to  be  desirable  and  important  that  an  increase  in  the  size 
of  tiie  locks  and  depth  of  channel  in  the  canal  sufficient  to  accommo- 
date commerce  and  vessels  of  the  United  States  lil'avy  should  be  made, 
and  the  Secretary  of  the  Kavy  has  accordingly  been  requested  to  fnr- 
nish  information  as  to  the  depth  and  width  that  would  be  required  to 
afford  accommodation  to  the  vessels  of  the  Navy  and  permit  their  pas- 
sage between  the  Sound  and  the  lakes,  in  order  that  the  data  may  be  at 
hand  and  available  for  consideration  when  the  detailed  plans  for  the 
work  of  construction  are  being  prepared.  The  right  of  way  now  in 
progress  of  procurement  will,  it  is  believed,  permit  the  increase  of 
dimensions,  but  should  additional  right  of  way  be  found  necessary,  the 
same  could  probably  be  secured  free  of  cost  to  the  Government. 

As  the  acceptance  by  the  Secretary  of  War  of  the  right  of  way  must 
precede  the  preparation  of  detailed  plans,  it  will  yet  be  some  time 
before  active  operations  of  construction  can  be  commenoed. 

I  can  not  too  strongly  recommend  the  construction  of  this  canal. 
Lake  Washington  is  a  large  sheet  of  fresh  water  with  excellent  banks. 
It  is  very  deep  and,  of  course,  entirely  free  from  tides.  The  neces< 
sity  on  that  great  coast  of  fresh  water  where  sea-going  vessels  can  be 
repaired  and  freed  from  barnades  Is  most  apparent 

MONON&AHELA  NAVXaATION  COMPAJTT. 

In  pursuance  of  a  provision  contained  in  the  river  and  harbor  act 
approved  June  3,  1896,  proceedings  for  the  condemnation  of  all  the 
property  and  its  appurtenances  of  the  Monongahela  I^avigation  Oom- 
pany^  a  corporation  of  Pennsylvania,  were  duly  instituted  throogh  the 
Department  of  Justice  in  the  (Tuited  States  circuit  court  for  the  west- 
em  district  of  Pennsylvania.  The  value  of  said  property,  as  estimated 
and  determined  by  the  viewers  appointed  by  the  court,  amounted  to 
•3,761,615.46. 

The  award  as  made  by  the  viewers  was  accepted,  and  the  Attorney- 
General,  having  been  requested  to  inform  the  War  Department  as  to 
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the  validity  of  title,  expressed  the  opinion  that  the  Monongahela  Kavi- 
gation  Company  vas  clothed  with  valid  title  to  all  of  the  tracts,  sub- 
ject, however^  to  a  mortgage  of  $500,000,  upon  release  of  which  and 
payment  of  the  amount  of  the  award  valid  title  would  vest  in  the 
United  States.  The  mortgage  referred  to  was  executed  to  secure  the 
payment  of  certain  outstanding  bonds  issued  by  the  company,  and 
upon  receipt  of  satis&ctory  evidence  that  said  bonds  had  been  canceled 
and  paid,  excepting  bonds  to  the  amount  of  $150,000,  the  sum  of 
$160^000  from  the  amount  of  the  award  was  retained  to  secure  final 
payment  thereof  uid  the  balance,  amounting  to  $3,601,616^,  was  paid 
to  the  navigation  company  on  July  8, 1897,  thus  opening  the  Honon- 
gahfila  Siver  to  free  navigation  for  its  vast  commerce. 

WASHINOTON  AQUEDXrOT. 

An  increased  water  supply  for  the  city  of  Washington  is  an  urgent 

necessity,  as  stated  by  the  Ohief  of  Engineers. 

«•••••« 
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REPORT 

OP 

THE  CHIEF  OF  ENGINEERS, 

UNITED  STATES  ABHY. 


Office  of  the  Ohibf  of  EiranTEBBS, 

United  States  Army, 
Washington^  D.  C,  September  30,  1897. 

Sib:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon -the  daties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1897 : 

OFFIOESS  OF  THE  CORPS   OF  BNGINSBBB. 

The  number  of  ofBcers  holdini;  commissions  in  the  Corps  of  Engi- 
neers, U.  S.  Army,  at  the  end  of  the  fiscal  year  was  111. 

Since  the  last  annaal  report,  Brig.  Gen.  Willltun  P.  Oraighill  was 
retired,  Febraary  1, 1897,  at  his  own  request,  nnder  the  provisions  of 
the  pct  of  Congress  approved  June  30, 1H83. 

T  ire  were  added  to  the  Corps,  by  promotion  of  graduates  of  the 
Military  Academy,  two  additional  second  lieutenants  July  10, 1896. 

On  the  30th  of  June,  1897,  the  officers  were  distributed  as  follows: 

Commanding  the  Corps  of  Engineers  and  Ftiiylnflw  Department   1 

Offlc«  of  the  Chief  of  Engineers  and  Light-Uoiue  Board   1 

Office  of  the  Chief  of  Engineers   2 

Board  of  Engineers,  Board  of  Visitors  to  United  StatM  Engineer  i^vhool,  und 

Division  Engineer   I 

Division  EDsineer   1 

Board  of  Orananoe  and  FortlRoation,  fortiftcatioiuij  river  and  harbor  works,  and 

Division  Engineer   1 

Board  of  Engineers,  MisBisslppi  Blver  Commission,  Division  Engineer,  and  Light- 

House  Board  :   1 

Fwtiflcstions,  river  and  harbor  works,  Division  Engineer,  and  California  D6bris 

Commission   1 

River  and  harbor  works  and  light-hoase  di8triats...g    I 

Fortifieations  and  river  and  lisrbor  vorfes   37 

Kiver  sod  harbor  works   20 

Uississippi  River  Commisrion,  Missonil  Blver  Commission,  and  light-hoase 

districts    I 

Kiver  snd  harbor  works  and  engineer  officer,  Department  of  Dakota   1 

MiwoDri  River  Commissioa,  river  and  harbor  works,  and  light-bouse  district...  1 
Mississippi  River  Commission,  Missouri  River  Commission,  and  river  and  harbor 

works     1 

Bmidof  Engineers,  fortifioBtiona,  and  river  and  harbor  works...   1 

Fortifications,  river  and  harbor  works,  California  D6bris  Commission,  and  light- 

faonae  district  —   1 

Boud  of  Engineers,  post  of  Willets  Point,  United  States  Engineer  School,  and 

Bsttalioa  of  Engineers  ,   1 
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SiT«r  and  faarlioT  works  And  engineer  officer.  Department  of  the  MiaBomi   1 

FortiAefttionB,  river  and  harbor  works,  and  llght-nooBe  distriota   2 

Battalion  of  Engineers  and  United  States  Engineer  School   9 

Elver  and  harbor  works  and  International  ( Water)  Boundary  Commiaeion .  

Pablio  Baildingsand  Gronnda  

Board  of  Ennneers  

Miaaiasippi  RiTer  Commiaaion......   ,   

Miasonn  Kiver  Commission  

Biver  and  harbor  works  and  California  Debris  Commission  

Washington  Aqaednet  

Detached,  at  Huitary  Academy,  with  Light- House  Establishment,  with  Commis- 
sioners of  the  Dismct  of  Columbia,  and  at  Tellovstone  National  Fxrk   18 

Total  ^  m 

The  officers  detached  were  ou  daty  as  follows : 

Lieot.  Col.  Oswald  H.  Ernst,  Soperintendent  U.  S.  Military  Academy   1 

Lieut.  CoLDaTidP.Heap,enfl;ineerThirdlight-hoiisediHtrict    1 

Lient.  Col.  Andrew  K.  Damrul,  engineer  ScTenth  and  Eighth  light-honae  dis- 
tricts   1 

Maj.  Hilton  B.  Adama,  engineer  Ninth  and  Elnventh  light-hoose  distriota   1 

M^.  William  E.  Livermore,  engineer  First  aiid  Second  li^ht-house  distriota  .. .  1 

Maj.  Ernest  H.  Raffher,  engineer  Fifth  ligbt-hdnse  district   1 

MtO.  William  H.  Bizby,  engineer  Foorth  ligbt-boiise  district   1 

Capt.  William  M.  Black,  Engineer  Commlaaioner  of  the  Diatrict  of  Columbia   1 

Capt.  James  I^.  Luak,  and  Lient.  Eben  £.  Winslow,  on  duty  with  Company  E, 

Battalion  of  Engineers,  and  at  U.  S.  Military  Academy   3 

Capt.  John  Millia,  engineer  secretary  of  the  Ijlght-Honse  Board   1 

Cajits.  Edward  Burr  and  Lansing  H.  Beach,  assistanta  to  the  Engineer  Commis- 
sioner of  the  District  of  Columbia   2 

Lieats.  Thomas  H.  Reea,  Francis  R.  Shiink,  Chester  Harding,  and  Charles  P. 

Echols,  on  duty  at  U.  8.  Military  Academy   4 

Lieut.  Charles  8.  Bromwell,  locating  boundaries  of  YeUowstone  National  Park ...  1 

Total   18 

THB  BOASD   OP  B N O I N E E S S  . 

The  regnlations  for  the  government  of  the  Corps  of  Engineers  pro- 
vide for  a  Board  of  Engineers.  One  of  the  duties  of  this  Board  is  to 
plan  or  to  revise,  as  may  be  directed  by  the  Chief  of  Engiueers  from 
time  to  time,  projects  of  permanent  fortifications  reqaired  for  the  defense 
of  the  territory  of  the  United  States. 

The  Board  consists  of  not  less  than  three  officers,  to  be  designated 
by  the  Chief  of  Engineers,  with  the  sanction  of  the  Secretary  of  War. 
Whenever  the  defense  of  any  particular  locality  is  under  consideration 
by  the  Board,  the  corresponding  division  engineer  is  also  a  member  of 
the  Board,  and  the  district  engineer  may  be  associated  with  the  Board 
as  ft  member  thereof  whenever  any  subject  relating  to  his  district  is 
nnder  consideration. 

The  composition  of  this  Board  during  the  past  fiscal  year  is  given  in 
its  report. 

(See  Appendix  Ko.  1.)  • 


POST   OP   WILLETS  POINT,  N.Y. 

The  post  was  nnder  the  command  of  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers,  and  at  the  close  of  the  fiscal  year  garrisoned  by  17  com- 
missioned officers  and  412  enlisted  men,  including  officers  and  noncom- 
missioned officers  of  the  general  staff,  student  officers,  and  enlisted 
men  of  the  Hospital  Corps. 

A  quartermaster  and  commissary  storehouse  and  a  garbage  crematory 
wereerected  and  a  bakehonse  commenced.  A  condemned  frame  build- 
ing waa  torn  down,  The  water  system  was  extended;  $11,102  was 
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expended  by  the  qnarterui  aster's  department  on  repairs  to  buildings, 
beatiDg  apparatus,  plambing,  whar^  and  extension  of  vater  syst^, 
and  $11412  on  new  buildings. 

There  Is  urgent  need  of  new  mess  buildings  for  the  three  companioB 
stationed  hwe  and  of  a  new  barracks  for  the  band.  The  present  mess 
buildings  and  band  barracks  are  firame,  dilapidated,  and  out  of  repair. 
The  mess  buildings  are  about  twenlT^-seTen  years  old,  and  ezpenditnres 
on  them  are  no  longer  authorized  because  of  the  large  sums  that  would 
be  needed  to  defray  the  cost.  The  baud  barracks  has  been  character- 
ized by  an  inspector-general  as  a  shed. 

The  joint  occupancy  of  the  post  by  engineer  and  artillery  troops  has 
again  brought  to  notice  the  question  of  command  exercised  by  engiuew 
officers. 

An  order  of  the  Secretary  of  War  directed  that  the  artillery  while  at 
the  po^t  should  be  subject  to  the  regulations  prescribed  for  the  govern- 
ment of  the  post  But  this  was  construed  by  one  artillery  officer  as 
not  couferring  upon  the  post  commander  the  right  to  command  the 
battery.  Subsequently  this  was  more  directly  conferred  by  an  order  of 
the  President  designating  the  post  commander  by  name  to  command 
both  engineer  and  artillery  troops. 

Paragraph  17,  Army  Begulations,  limiting  the  right  of  engineer  offi- 
cers and  of  certain  staff  officers  to  command,  arose  indirectly  from  a 
dispute  which  occurred  nearly  half  a  century  before  the  existence  of  any 
portion  of  the  engineer  battalion.  It  would  seem  time  to  amend  so 
much  of  this  regulation  as  relates  to  engineer  officers  serving  with 
engineer  troops  armed,  equipped,  and  drilled  as  infantry. 

By  declaring  such  troops  to  be  part  of  the  line,  and  by  amending 
paragraph  17,  Army  Regulations,  to  except  from  its  present  provisions 
engineer  officers  serving  with  troops  of  the  liue,  justice  could  be  done 
^Uiont  invoking  the  aid  of  new  legislation. 

TTNITED  8TA.TXS  ENOmBBS  SCHOOL. 

The  commanding  officer  of  the  post  of  Willets  Point  is  the  comman- 
dant of  this  school,  and  its  instructors  are  the  company  commanders 
and  battalion  staff  of  the  battalion  of  engineers. 

The  work  of  this  school  is  of  the  greatest  importance  to  the  Army  at 
large  and  to  the  Corps  of  Engineers  in  particular,  supplementiug  as  it 
does  the  elementary  knowledge  of  engineering  given  at  West  Point, 
and  giving  to  the  young  officers  practical  training  as  well  as  the  theo- 
retical knowledge  of  the  works  of  others,  which  for  them  for  many 
years  must  take  the  place  of  that  most  necessary  equipment  of  an 
engineer,  experience. 

During  the  year  two  officers  of  the  Corps  of  Engineers  completed 
the  full  course  of  the  school,  and  two  officers  of  cavalry  and  four 
of  infantry  the  special  course  in  submarine  mining.  One  officer  of 
cavalry  and  four  of  infantry  are  still  engaged  in  the  practical  work 
of  planting  and  operating  sabmanne  mines,  which  will  be  completed 
October  1.  Two  Infiintry  officers  volnntarily  took  a  practical  course  in 
astronomy  and  photography. 

The  instructors  discharge  their  duties  as  company  and  stf^  officers, 
as  well  as  those  connected  directly  with  the  school,  and  have  taken 
earnest  interest  in  their  work. 

School  regulations  have  been  amended  in  two  particulars.  The  sum- 
mer course  now  commences  May  1,  and  the  winter  course  !November  1, 
oir  each  <me  montii  earlier  than  h«eto£ore;  and  the  Boiurd  of  Visitors 
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DOW  consists  of  the  senior  member  of  The  Board  of  Engineers  and  two 
officers  of  the  Corps  of  Engineers  designated  by  the  Chief  of  Engiueers^ 
instead  of  tbe  members  of  The  Board  of  Engineers,  and  officers  of  the 
Corps  of  Engineers  above  the  rank  of  major,  stationed  in  New  York 
City.   The  Board  visits  the  school  annually,  instead  of  twice  a  year. 

BATTALION  OP  BNOimSEBS. 

The  maximnm  legal  enlisted  strength  of  the  battalion  is  752  men. 
The  present  authorized  strength  is  500  men,  distributed  in  four  compa- 
iiiea,  one  of  the  five  companies  allowed  by  law  being  a  skeleton. 
Companies  A,  B,  and  0  are  stationed  at  Willets  Point.  Company  E  is 
at  West  Point. 

During  the  year  all  of  the  companies  have  been  drilled  in  pontonier- 
ing,  laying  oat  and  constructing  fleldworks  and  intrenchments,  and 
building  spar  bridges.  All  have  drilled  as  infantry  in  the  school  of  the 
company,  and  those  at  Willets  Point  in  the  school  of  the  battalion. 
The  companies  at  Willets  Point  have  also  received  instrnctious  in  load- 
ing and  planting  submarine  mines.  One  noncommissioned  officer  from 
Company  E  is  at  Willets  Point  under  Instruction  in  submarine  mining. 
Selected  men  from  all  the  companies  have  been  practiced  in  signaling, 
reconnaissance  work,  and  photography.  Target  practice  for  the  bat- 
talion was  had  at  West  Point  range.  During  the  past  summer  Com- 
panies A,  B,  and  0  marched  from  Willets  Point  to  West  Point  and 
returned,  and  thus  obtained  needed  practice  in  marching  and  bivouac 
The  captain  commanding  Company  E  is  instructor  of  practical  military 
engineering  at  the  United  States  Military  Academy.  In  the  instruction 
of  the  cadets  be  is  assisted  by  the  officers  and  men  of  his  company. 

The  battalion  participated  iu  five  parades,  the  unveiling  of  the  statute 
of  Gen.  G.  K.  Warren  iu  Brooklyn,  the  inaugural  parade,  the  transfer  of 
the  tomb  of  General  Grant,  the  unveiling  of  the  Washington  Monument 
at  Philadelphia,  and  Memorial  Day  in  New  York  City. 

There  is  an  urgent  need  of  an  increase  in  the  number  of  engineer 
troops,  both  officers  and  enlisted  men.  The  present  authorized  strength 
should  be  increased  by  an  additional  battalion,  each  company  of  both 
battalions  to  consist  of  150  enlisted  men,  officered  by  one  captain  and 
three  lieutenants,  of  which  two  should  be  first  lieutenants.  Each  bat- 
talion should  be  commanded  by  a  major,  and  the  two  battalions  by  a 
colonel.  This  would  necessitate  an  increase  in  the  number  of  officers 
of  the  corps.  The  needed  increase  of  enlisted  men  is  700. 

With  this  increase,  tbe  engineer  regiment  should  be  distributed  on 
the  Western,  Eastern,  and  Southeastern  coasts. 

ENGINEER  DEPOT. 

The  engineer  depot  is  the  repository  of  tools  and  materials  for  ponton 
bridges,  sieges,  torpedo  service,  and  instruments  for  surveys  and 
astronomical  work  upon  which  theCorpsof  Engineers  may  be  engaged. 

Improvements  have  been  made  in  the  system  of  submarine  mining 
defense  by  taking  advantage  of  the  advance  in  electrical  science  and 
inventions  since  the  system  was  adopted.  Additional  material  for  this 
defense  has  heesi  purchased  and  shipped,  or  is  to  be  shipped,  to  varions 
points. 

Surveying  instruments  have  been  issned  to  engineer  and  acting 
engineer  officers. 

The  instruction  of  troops  in  reconnaissance  dnty  and  military  map 
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making  is  the  reason  for  recommending  that  the  appropriation  for 
engineer  depot,  new  instruments,  be  extended  to  admit  of  tibe  pnrchaBe 
of  drawing  materials  and  instruments  for  anch  use. 

Small  additions  have  been  made  to  the  stock  of  ponton  materials  on 
hand. 

STATEMENT  OF  FUITOS. 

Oongress  has  appropriated  as  follows: 


1.  For  engioMr  depot  at  WUleta  Point,  N.  Y.,  tar  flacftl  year  ending  Jaae 

30,  J89f.  W,  500. 00 

June  30, 1897,  expeaded  and  pledged   9,489.56 

2.  July  18, 1896,  allotted  for  apparatus  for  teats  of  cement   376. 

3.  Torpedoes  for  harbra  defense,  act  March  2,  1888,  for  "Movable  sub- 
marine torpedoes": 

Jnly  11, 1896,  aUotted   10, 000. 00 

July  1, 1897,  balance  available   10,000.00 

4.  Miscellaneons  acts  for  "  Parohase  of  snbmarine  mining  materials  and 
necessary  appliances  " : 

Jnly  1, 1896,  balance  unexpended   3, 804. 73 

5.  Act  August  18, 1890,  for  "  IV>Tpedo  experiments,"  etc. : 

July  1, 1896,  balance  anexpended   18, 462. 60 

jQly  1,1897,  balance  available   2,924.82 

6.  Act  June  6,  1896,  for  "FotdiaBe  of  submarine  mining  materials  and 
necessarv  appliances": 

July  17,  1896,  allotted   32,000.00 

July  1, 1897,  balance  available   5,749.38 

7.  Act  March  3,  1897,  for  "Purchase  of  submariue  mining  materials  and 
necessary  appliances  " : 

April  8,  1897,  allotted   75,000.00 

Jnly  1, 1897,  balance  availftble  76>000.00 

(See  Appendix  TSo.  2.) 


FOBTIPIOATIONS. 

The  system  of  seacoast  defenses  now  in  progress  of  constraction  is 
based  Qpon  the  report  of  The  Board  on  Fortifications  and  otber  De- 
fenses appointed  by  the  President  under  the  prorisiona  of  the  act  of 
March  3,  1885.  The  report  of  this  Board,  generally  known  as  the 
Endicott  Board,  was  published  in  1886. 

Under  instnxctions  from  the  Ghief  of  Engineers  dated  March  29, 1887, 
The  Board  of  Engineers  undertook  the  study  and  preparation  of  detailed 
projects  for  the  artillery  and  submarine  mine  defense  of  the  principal 
sea  and  lake  ports  of  the  United  States.  Up  to  the  present  time 
projects  have  been  prepared  and  have  received  the  approval  of  the 
Secretary  of  War  for  the  following  ports,  viz:  Penobscot  Eiver,  Me.; 
Kennebec  River,  Me.;  Portland,  Me.;  Portsmouth,  N.  H.;  Boston, 
Mass.;  New  Bedford,  Mass.;  Narragan8ettBay,R.  I.;  eastern  entrance 
to  Long  Island  Sound;  New  York,  N.  Y. ;  Philadelphia,  Pa.;  Baltimore, 
Md.;  Washington,  D.  C;  Hampton  Boads,  Va.;  Wilmington,  N.  O.; 
Charleston,  S.  C;  Savannah,  Ga.;  Key  West,  Fla.;  Pensacola,  Fla.; 
Mobile,  Ala.;  New  Orleans,  La.;  Galveston,  Tex.;  San  Diego,  GaL; 
San  Francisco,  Oal. ;  mouth  of  Columbia  Biver,  Washington  and  Oregon ; 
Paget  Sound,  Wash.;  Lake  Champlain,  N.  Y.  Projecta  for  the  defense 
of  other  ports  are  still  under  consideration. 

8ite9. — ^The  great  range  of  modem  high-power  guns  compels  the 
establishment  of  defendve  lines  at  distances  from  the  cities  and  harbors 
considerably  greater  than  heretofore  deemed  necessary.  At  many  har- 
bors the  sites  of  the  older-type  works  are  at  distances  from  the  objects 
to  be  protected  insnflSoient  tt>  admit  of  a  proper  defense  under  modern 
oondiUons.  At  other  harbors  the  areas  of  the  older  sites,  when  other- 
wise suitable,  are  too  small  to  accommodate  the  modem  deflenBes.  The 
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acquisition  of  suitable  sites  faas^  therefore,  been  a  necessary  feature  of 
the  constraction  of  a  modem  sjrgtem  of  seacoast  defeuses.  Dnring  the 
past  fiscal  year  title  has  been  obtained  to  sites  at  Portland,  Me. ;  eastern 
entrance  to  Long  Island  Sound;  Baltimore,  Md.;  Charleston,  3.  O.; 
Key  West,  Fla.;  Galveston,  Tex.;  San  Diego,  Cal.,  and  Paget  Sound, 
Wash.  ^Negotiations  are  still  in  progress  for  sites  at  Portland,  Me.; 
Boston,  Mass.;  Narragansett  Bay,  B.  I.;  eastern  entrance  to  Long 
Island  Sonud;  Key  West,  Fla.;  Galveston,  Tex.,  and  Fuget  Soau{ 
Wash.  All  available  funds  for  the  purchase  of  sites  fbr  seacoast 
defenses  have  been  pledged. 

The  operations  attending  the  acquisition  of  sites  are  frequently 
att^ded  by  tedious  and  unavoidable  delays.  At  several  points  where 
d^enses  are  urgentiy  required  it  has  been  impossible  to  proceed  with 
their  constraction  for  the  want  of  the  necessary  land.  A  number  of 
important  sites  still  remain  to  be  acquired  to  carry  out  the  approved 
projects  and  should  be  secured  as  promptly  as  po8si1>Ie,  so  that  no 
delays  may  be  experienced  in  the  construction  of  the  emplacements 
when  fnnds  become  available.  An  appropriation  of  $500,000  is  ear* 
nestly  requested  to  continue  the  purchase  of  necessary  sites. 

Sea  walls  and  embanhnents. — The  object  of  this  item  of  the  estimates 
is  for  the  protection  of  military  reservations  against  encroachments  by 
the  sea.  The  newly-acquired  sites- at  Hawkins  Point  and  Rock  Point, 
Maryland,  are  seriously  threatened  by  erosion,  and  to  protect  them,  as 
well  as  to  complete  the  shore  protection  at  Fort  Morgan,  an  appropria- 
tion of  $55,000  is  requested.  Sufficient  provision  for  the  present  has 
already  been  made  for  all  other  works  of  this  character. 

Preservation  and  repair  of  fortifications. — ^The  appropriations  under 
this  item  of  the  estimates  are  applied  to  the  preservation  and  repair  of 
fortifications  of  all  types,  old  and  new ;  to  the  pay  of  civilian  fort  keepers 
for  ungarrisoned  works;  to  the  care  of  their  reservations,  and  to  the 
alterations  of  the  older-type  platforms  to  adapt  them  to  the  improved 
carriages  provided  for  the  old  armament. 

The  nnmerons  masonry  works  of  older  type,  with  their  existing  arma- 
ments, constitute  valuable  adjuncts  to  the  modem  system  of  defense. 
In  many  cases  they  occupy  most  important  sites,  and  in  such  the 
approved  projects  provide  for  their  modification  to  receive  a  modern 
high-power  armament.  Their  barracks,  buildings,  cisterns,  and  case- 
mates will  be  most  useftil  in  connection  with  the  service  of  the  modem 
batteries,  while  their  armament  will  be  effectiTe  in  resisting  Xtoak  attacks 
and  for  protecting  the  mine  fields. 

i  As  a  result  of  insnfflcient  appropriations  during  a  long  period  of 
years  it  has  been  impossible  to  properly  care  fbr  these  works,  and  many 
of  them  are  now  in  a  deplorable  condition,  due  to  the  uataral  ravages 
of  time  and  of  the  elements.  Large  sams  coald  be  advantageously 
expended  in  the  restoration  of  these  works.  The  increasing  number  of 
new  works,  with  their  expensive  armaments  and  machinery,  imiwses 
additional  demands  for  care.  An  estimate  of  $100,000  is  submitted  for 
preservation  and  repair  of  fortifications. 

New  works, — Since  the  inaugnratiou  of  the  modem  system  of  coast 
defenses  Oongress  has  made  appropriations  for  the  constmction  gun 
and  mortar  batteries  as  foUows: 


Act  of— ' 

AogiiBt  18, 1890   $1,221,000 

Pebraary  24, 1891    750, 000 

July  23,  1892    500, 000 

Febrnary  18,  1893    50, 000 

AagiiBt  1, 1884   500,000  i 


Act  of— 

March  2, 1895   $500,000 

Jiwe  6,  1896    2, 400, 000 

March  3, 1897   3,841,333 


Total   9,762,333 
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The  aggregate  of  all  appropriations  prior  to  the  act  of  June  6, 1896, 
amoants  to  93,521,000.  The  acts  of  June  6, 1896,  and  March  3, 1897, 
appTopdated,  toother,  $6,241,333,  or  nearly  doable  the  ^onnt  of  all 
previous  appropriations.  As  a  resalt  of  the  li  bend  appropriations  made 
by  the  last  two  fortification  acts,  a  moat  gratifying  advance  has  been 
made  in  the  number  of  new  emplacements,  as  iB  evident  i'rom  the  fol- 
lowing table: 

EmplaeamenU  provided  for. 
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During  tiie  fiscal  year  the  construction  of  modern  defenses  was  begun 
at  eleven  new  ports,  making  twenty-two  ports  in  all  where  work  is  now 
in  progress. 

The  act  of  June  6, 1896,  provided — 

Tfaat  oontracts  may  be  entered  into,  nnder  the  direction  of  the  Secretary  of  War, 
for  materials  and  work  for  coDHtructlon  of  fortiAcations,  to  be  paid  for  as  appropria- 
tioDR  may  from  time  to  time  be  made  by  law,  to  an  additional  anm  in  the  aggregate 
not  to  exceed  two  million  five  hnndred  thuasand  dollars. 

Under  this  authority  contracts  were  entered  into  during  the  fiscal 
year  for  constructing  tiie  following  emplacements: 


U-lnch. 

lO-inoh. 

8- inch. 

S-lDch 
rapfd-flre. 

12-inch 
mortars. 

7 

28 

17 

2      1  U 

With  the  available  balance  it  is  proposed  to  contract  for  one  addi- 
tional lU-inch  emplacement  aud  for  sixteen  12-iuch  mortar  emplace- 
ments. 

The  act  of  March  3, 1897,  appropriated  $2,500,000  to  meet  contracts 
authorized  nnder  the  act  of  June  U,  1896. 

The  contract  system  in  its  application  to  fortifications  is  open  to  grave 
olyections,  chief  amongst  which  is  the  undue  publicity  necessarily 
given  to  the  plans  to  enable  intending  bidders  to  submit  proposals  in- 
telligently. The  character  of  the  work  is  snch  that  perfect  freedom  to 
introduce  changes  during  constmction  is  extremely  desirable,  a  freedom 
that  is  seriously  hampered  by  the  existence  of  a  contract  A  compari- 
son of  the  results  accomplished  during  the  past  fiscal  year  between  the 
contract  and  hired-labor  systems  shows  that  the  latter  is  in  every  way 
superior,  being  more  rapid,  satisfactory,  and  equally  economical.  A 
continuance  of  the  contract  system  in  connection  with  the  constmctioa 
of  fortifications  can  not  be  recommended. 

The  twenty-two  ports  whwe  modem  defenses  are  under  constrnctiou 
comprise  aU  the  more  important  localities.  The  remaining  i)ort8  for 
which  modem  defenses  are  contemplated  are,  with  the  exception  of 
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the  lake  ports^  of  minor  importance  and  vill  not  require  a  very  exten- 
sive or  costly  armament. 

Gonsideriog  only  the  twenty-two  ports  where  work  is  in  progress,  the 
emplacements  already  provided  bear  the  following  proportions  to  the 
total  nambers  of  emplacements  of  the  different  calibers  required  under 
the  approved  projects  for  these  ports : 

12-iDOh  emplacements,  about  one-eigltth. 
10-inch  emplacements,  aboot  one-h££ 
8-inoh  emplacements,  OT«r  one-third. 
12-inoh  mortare,  about  oae-fonrth. 
Rapid-fire  guns,  about  one-fifteenth. 

The  relatively  greater  progress  made  in  the  lO-inch  and  8-inch 
emplacements  is  due  to  the  fact  that  the  Ordnance  Department  has 
been  able  to  supply  the  carriages  for  these  in  greater  numbers.  No 
12-iiich  disappearing  carriages  or  rapid-fire  guns  have  yet  been  issued, 
altbough  a  limited  number  of  each  are  now  in  process  of  manufacture. 
An  increase  in  the  number  of  12-inch  and  of  rapid-fire  emplacements, 
particularly  the  latter,  is  at  present  the  most  urgent  need  of  our  sea- 
coast  defenses.  Eapid-flie  guns,  by  reason  of  their  relatively  great 
power  and  their  rapidity  of  fire,  constitute  a  highly  important  elemrat 
ia  coast  defense.  Their  emplacements  are  comparatively  inexpensive 
and  can  be  rapidly  constructed  whenever  the  guns  and  carriages  are 
available  for  issne. 

The  following  statement  shows  the  condition  of  the  various  emplace- 
ments at  the  close  of  the  fiscal  year.  The  emplacements  repor^d  as 
completed  are  in  readiness  for  their  armament  and  to  be  used,  although 
in  some  cases  incomplete  in  nonessential  details: 

12-inch  gons  on  lifts  (nomber,  2) : 

2  completed;  gniu  moanted. 

12-inch  gnus  on  disappearing  carriages  (number,  13) : 

4  completed. 

5  to  be  completed  December  1,  1897. 

3  to  be  completed  July  1,  1898. 

12-inch  guns  on  nondisappearing  carriages  (nnmber,  10) : 

8  emplacements  completed;  guns  mounted. 

3  emplaoementa  to  be  completed  July  1,  1898. 
10-inch  guns  on  disappearing  carriages  (number,  78) : 

18  completed ;  guns  moanted. 

3  completed:  carriages  mounted. 

26  completed ;  ready  for  armament. 

17  to  be  completed  December  1,  1897. 

18  to  be  completed  July  1, 1898. 

10-inoh  guns  on  nondisappearing  carriages  (number,  4) : 

4  to  M  completed  July  1,  1^. 

8-Inch  guns  on  disappearing  carriages  (number,  88) : 

6  completed ;  guns  moanted. 

4  completed ;  ready  for  armament. 
22  to  be  completed  December  1,  1887. 
2  to  be  completed  July  1,  1898. 
12-inch  mortars  (number,  232): 

73  completed ;  mortars  mounted. 
12  completed ;  carriages  mounted. 

27  completed;  ready  for  armament. 
66  to  be  completed  December  1, 1^. 
64  to  be  completed  July  1,  1898. 

5-  inch  rapid -Hre  guns  (number,  12) : 

2  ready  for  armament. 

3  to  be  ready  December  1,  1897. 

7  to  be  ready  July  1,  1898. 

6-  ponnder  rapid-fire  guns  (number,  4) : 

4  ready  for  armanieat. 

A  considerable  number  of  10-inch  and  8-inch  carriages  and  guns  had 
been  issaed  and  were  being  mounted  at  the  close  of  the  year.  It  is 
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expected  that  by  the  end  ef  the  present  working  season  nearly  all  the 
lO-inch  and  8-inch  emplaoements  vhxoli  are  now  ready  will  be  provided 
with  their  annameDt. 

The  cost  of  the  more  recent  emplacements  has  been  materially  less 
than  those  first  constracted,  doe,  in  a  large  measnre,  to  the  adoption 
of  a  design  involving  a  redaction  of  the  quantity  of  concrete  and  the 
snbstitntiou  of  sand  or  earth  instead.  The  greater  experience  of  the 
constmcting  officers  and  the  existence  of  a  plant  purchased  for  the 
earlier  operations  have  also  been  factors  afTecting  the  cost  of  the  later 
works.  The  economies  thns  effected,  conpled  with  the  adoption  of  a 
snccessfol  disappearing  carriage  for  the  12-inch  gnn,  which  will  serve 
to  replace  most,  if  not  all,  of  the  lift  mountings  originally  contem- 
platedj  wfurant  the  assertion  that  the  ultimate  cost  of  the  engineering 
work  connected  with  the  prqjected  scheme  of  modem  defense  will  be 
less  than  at  first  estimated. 

The  ftands  appropriated  for  the  constrndaon  of  gan  and  mortar  bat- 
teries have  now  been  either  allotted  or  pledged,  and  it  is  expected  that 
by  the  end  of  the  fiscal  year  181)7-98  these  funds  will  be  practically 
expended.  To  continue  the  work  now  so  favorably  progressing  at  aU 
points  an  appropriatirn  of  $5,000,000  is  requested. 

Submarine  mines. — A  system  of  coast  defense  is  not  complete  without 
the  use  of  some  obstacle  to  deter  an  enemy  from  running  past  the  land 
batteries.  The  means  employed  for  this  purpose  are  submarine  mines 
operated  electrically  &om  specially  constructed  casemates  on  shore. 
These  casemates,  as  well  as  the  more  important  items  of  matraial,  such 
as  the  mines,  anchors,  cables,  operating  apparatus,  etc.,  can  not  be 
provided  in  an  emergency  and  must  therefore  be  snpplie<l  in  advance. 
This  material,  to  be  readily  available,  must  be  stored  at  the  locality 
where  it  is  to  be  used,  necessitating  proper  storage  facilities. 

Under  the  act  of  June  6, 1S96,  $100,000  was  appropriated  for  tor- 
pedoes for  hfu'bor  defense,''  iudnding  material  and  the  necessEvy  case- 
mates. With  this  sum  there  were  constructed  three  casemates  and  a 
nnmber  of  cable  tanks.  The  balance  was  devoted  to  the  purchase  of 
material.  Under  the  act  of  March  3, 1897,  the  snm  of  $150,000  was 
appropriated  for  the  same  objects.  This  appropriation  has  been  applied 
to  the  construction  of  four  additional  casemates,  two  special  torpedo 
storehouses,  and  to  fitting  ap  storerooms  in  existing  casemates  of  old 
works.  The  balance  was  devoted  to  the  purchase  of  submarine  mine 
material.  The  total  number  of  casemates  constructed  or  provided  for 
Is  thirty-seven.  An  appropriation  of  $160,000  is  requested  to  continne 
the  work. 

The  following  saramaries  of  l^e  detailed  reports  of  the  local  officers 
give  a  concise  statement  of  the  work  of  the  past  year: 

'  Defenses  of  coasts  of  Maine  and  Neva  Sampshire, — Officers  in  charge, 
Lient.  Gol.  Andrew  N.  Bamrell,  Gorps  of  Engineers,  to  April  27, 1897, 
and  Mfy.  Bichard  L.  Hozie,  Corps  of  Engineers,  a^r  that  date;  assist- 
ant, Lieut.  George  F,  Howell,  Corps  of  Engineers,  since  July  13, 1896; 
Division  Engineer,  Col.  George  L.  Gillespie,  Corps  of  Engineers,  since 
April  30, 1897. 

The  older        fortifications  in  this  district  have  been  kept  in  repair  ■ 
as  far  as  the  Umited  funds  would  permit.   Of  these  works  one  contains 
an  artillery  garrison;  the  remainder  are  cared  for  by  ordnance  ser- 
geants.  The  modern  defensive  works  are  located  at  Portland  Harbor, 
Maine,  and  Portsmouth  Harbor,  New  Hampshire. 

Work  was  continued  dnring  the  year  on  three  emplacements  for 
10-inch  guns  for  the  defense  of  Portland  Harbor,  and  two  additional 
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emplacements  were  commenced  with  funds  appropriated  by  the  act  of 
JuDf;  6, 1896.  Three  of  these  emplacements  were  ready  for  tbeir  arma- 
ment at  the  close  of  the  year,  and  ^1  five  will  be  completed  during  the 
present  working  season.  Two  carriages  and  fbnr  guns  for  these  emplace- 
menta  have  been  delivered. 

An  additiuj  to  one  of  the  sites  in  Portland  Harbor  was  purchased 
during  the  year,  at  a  cost  of  $13,202.50,  and  a  mortar  battery  for  six- 
teen 12-inch  mortars  commenced  with  mods  appropriated  by  the  act  of 
Jnne  6, 1^.  At  the  dose  of  the  year  the  ezcaTaraou  fear  this  battory, 
which  is  all  in  ledge,  was  well  advanced. 

Under  authority  granted  the  Secretary  of  War  by  the  act  of  June  6, 
1896,  contracts  were  entered  into  for  the  construction  of  two  12-inch 
emplacements  at  Portland  Harbor,  and  for  two  8-inch  emplacements 
at  Portsmouth  Harbor.  The  former  contract,  under  its  terms,  should 
be  completed  December  1,  1897,  and  the  latter  October  16, 1897.  The 
contract  for  Portsmouth  Harbor  also  includes  the  construction  of  a 
mining  casemate. 

Projects  for  the  defense  of  the  Penobscot  and  Kennebec  rivers  have 
been  prepared,  and  have  received  the  approval  of  the  Secretary  oi 
War. 

(See  Appendix  3  A.) 

Defenses  of  Boston,  Mass. — OfScer  in  charge,  Lieut  Col.  Sunuel  H. 
Mansfield,  Corps  of  Engineers ;  assistants,  Lieut.  Meriwether  L.  Walkw, 
Corps  of  Engineers,  from  July  14  to  December  29, 1896,  and  Lieut. 
John  8.  Sewell,  Corps  of  Engineers,  since  April  6, 1897. 

The  defenses  consist  of  three  works  of  older  type,  ei^rlit  new  emplace* 
ments  for  10-inch  guns  on  disappearing  carriages,  and  a  mortar  battery 
for  sixteen  12-inch  rifled  mortars.  Of  the  new  works,  four  10-iuch 
emplacements  and  the  mortar  battery  were  under  construction  during 
the  previous  fiscal  year.  The  remaining  four  lO  inch  emplacementi 
were  begun  dnring  the  present  fiscal  year,  three  with  funds  allotted 
from  the  act  of  June  6, 1896,  and  one  with  fiindsfrom  the  act  of  March 
3, 1897.  The  mortar  battery  was  completed  in  all  its  details,  and  has 
been  transferred  to  the  care  of  an  artillery  garrison.  Three  10-inch 
emplacements  are  essentially  completed  and  their  armament  delivered. 
Thid  armament  is  being  moanted  by  artillery  troops,  two  carriages  being 
in  place  at  the  close  of  the  year.  Fonr  additional  104noh  emplace- 
ments are  ready  for  their  armament,  although  considerable  work  still 
remains  to  be  done. 

Negotiations  are  being  conducted  for  thepnrchase  of  two  sites  in  the 
harbor,  upon  one  of  which  a  mortar  battery  for  eight  12-inch  mortars 
will  be  constructed  as  soon  as  title  passes  to  the  United  States.  The 
plans  for  this  battery  have  been  approved  and  the  necessary  funds 
allotted  from  the  act  of  March  3,  1897. 

(See  Appendix  3  B.) 

Defenses  of  southeast  coast  of  Masaaehnsetts  and  Rhode  Island. — 
Officer  in  charge,  Maj.  Daniel  W.  Lockwood,  Corps  of  Engineers,  with 
Lieut.  Charles  H.  McKinstry,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  (now  Brig.  Gen.)  John  M.  Wilson, 
Corps  of  Engineers,  until  February  11,  1897,  and  Col.  George  L. 
Gillespie,  Corps  of  Engineers,  after  l^at  date. 

The  defisnses  comprise  three  works  of  the  older  l^pe,  one  of  which  is 
garrisoned,  and  the  others  in  charge  of  ordnance  sergeants.  Daring 
the  fiscal  year  the  constraction  of  modern  works  was  commenced  at 
Karragansett  Bay.  An  allotment  of  $125,000  was  made  from  the  act 
of  Jane  6, 1896,  for  the  oonstrnction,  by  hired  ^bor,  of  a  mortar  bat- 
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tery  for  sixteen  12-inoh  mortars.  At  the  close  of  the  year  this  battery 
-was  well  under  way  and  platforms  for  twelve  mortars  completed  and 
tbe  base  riugs  set 

Under  the  authority  granted  the  Secretary  of  War  in  the  act  of 
June  6, 1896^  a  contract  was  entered  into  for  the  constraction  of  three 
emplacements  for  lO-inch  gnns  on  disappearing  carriages.  The  con- 
tractor is  maiking  satisfaotoiy  progress,  and  it  is  expected  that  the 
emplacfflnents  vul  be  essentially  completed  at  the  ctose  of  the  present 
workizig  season.  Kegotiations  for  the  acqnisition  of  additional  sites 
were  cwried  on  during  tlie  year,  bnt  owing  to  legal  complications  these 
could  not  be  obtained  by  amicable  arrangements,  and  condemnation 
proceedings  mnst  be  instituted. 

A  project  was  prepared  for  the  defense  of  Kew  Bedfturd,  Mass.,  and 
has  received  the  approval  of  the  Secretmy  of  War. 
^ee  Appendix  3  C.) 

Defense*  of  eastern  entrance  to  Long  Island  Sound. — Officer  in  charge, 
Haj.  Smith  S.  Leach,  Corps  of  Engineers,  with  Lieut.  William  J.  Bar- 
den,  Corps  of  Engineers,  under  his  immediate  orders  aioce  June  16, 
1897;  Division  Engineer,  Col.  (now  Brig.  Gen.)  John  M.  Wilson^  Corps 
of  Engineers,  until  Febraary  11,  1897,  and  Col.  George  L-  Gillespie, 
Corps  of  Engineers,  after  that  date. 

During  the  fiscal  year  a  project  for  the  defense  of  this  locality  was 
prepared  luid  has  received  the  approvfU  of  the  Secretary  of  War. 

Cinder  anthority  granted  the  Secretsu'y  of  War  by  the  act  of  June  6, 
1896,  a  contract  was  entered  into  for  the  construction  of  two  emplace- 
ments for  12-inch  guns  on  disappearing  carriages.  Work  under  this 
contract  was  commenced  in  March,  1897,  and  at  the  close  of  the  fiscal 
year  had  progressed  in  a  satis&ctory  manner. 

Negotiations  for  the  purchase  of  needed  sites  were  carried  on  during 
^e  year  and  one  site  secured.  Upon  this  will  be  constructed  a  battery 
for  two  10-iuch  guns  on  disappearing  carriages,  to  be  built  by  contract 
under  the  act  of  June  6, 1896,  and  a  mining  casemate.  Flans  and 
specifications  for  these  works  have  been  prepared  and  approved,  and 
at  the  close  of  the  year  they  were  advertised. 

(See  Appendix  3  D.) 

l>efMse8  of  New  York — At  eastern  entranee  to  harboTj  on  islands  in 
harlHtr,  and  on  Staten  Island. — Officers  in  charge  at  eastern  entrance  to 
harbor,  Mfy.  John  G.  D.  Knight,  Corps  of  Engineers,  until  July  21, 1896; 
after  that  date  Mt^.  Henry  M.  Adams,  Corps  of  Engineers;  of  remain- 
ing works,  H^j.  Henry  M.  Adams,  Corps  of  Engineers ;  assistant,  Lfeut. 
Robert  B.  Raymond,  Corps  of  Engineers,  since  July  18, 1896;  Bivision 
Engineer,  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Engineers, 
nntil  February  11, 1897,  and  Ool.  George  L.  Gillespie,  Corps  of  Engi- 
neers,, after  that  date. 

Eastern  entrance  to- harbor. — During  the  fiscal  year  work  was  com- 
menced on  two  emplacements  for  10-inch  gnus'  on  disappearing  car- 
riages with  funds  from  the  act  of  June  6, 1896.  At  the  close  of  the 
year  these  emplacements  were  ready  for  their  armament  and  well 
advanced  toward  completion.  With  funds  allotted  ttom  the  act  of 
March  3, 1897,  work  was  commenced  upon  one  emplacement  for  12-inch 
gnn  on  disappearing  carriage,  one  emplac^ent  for  S-inch  gun  on  dis- 
appearing carriage,  and  ei^t  platforms  for  12-inoh  mortars.  At  the 
ekwe  of  the  year  work  had  been  commenced  on  these  emplacements 
and  platforms.  In  addition  to  the  new  work  begun  during  the  year 
the  modem  defenses  include  a  mortar  battery  for  sixteen  12-inch  mor- 
tars and  empkusements  for  two  10-ijioh  and  one  8-in<di  gnus  on  disap- 
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pearing  carriages,  which  are  essentially  completed  and  armed,  except 
the  8-inch  emplacement,  for  which  no  gnu  or  oarringe  bad  been  received. 

Defenses  on  Staten  Island. — With  funds  from  the  act  of  Jane  6, 1896, 
the  Gonstraction  of  foar  emplacements  for  10-inch  guns  on  disappear- 
ing  carriages  was  began,  and  at  the  close  of  the  fiscal  year  these 
emplacements  were  essentially  completed  and  awaiting  their  arma- 
ment. The  emplacements  for  five  ^inch  gans  ou  disappearing  car- 
riages mentioned  in  last  Annual  Report  were  completed  in  all  details. 

(See  Appendix  3  E.) 

Defences  of  southern  entrance  to  JVctr  York  Harbor^  on  Long  Island 
and  Sandy  Hook. — Oflftcers  in  charge,  Col.  George  L.  Gillespie,  Corps 
of  Engineers,  until  February  a3,  1897,  and  after  that  date  Lieut. 
Col.  William  Ludlow,  Corps  of  Engineers;  assistant,  Lient.  Robert 
McGregor,  Corps  of  Engineers. 

At  the  close  of  the  previous  fiscal  year  the  modern  defenses  consisted 
of  a  mortar  battery  for  sixteen  12-inch  mortars,  two  emplacements  for 
12-mch  gans  on  lifte,  one  emplacement  for  10-ineh  gun  on  disappearing 
carriage,  and  two  casemates  for  6-pounder  rapid-fire  guns.  These  were 
all  completed  and  armed,  except  the  10-iuch  emplacement  and  the  rapid- 
fire  casemates.  Daring  the  fiscal  year  foar  emplacements  for  10-inch 
guns  and  two  casemates  for  G-i>oanaer  rapid-fire  guns  were  commenced 
with  funds  from  the  act  of  June  6, 1896.  At  the  dose  of  the  year  these 
had  all  been  completed,  except  mounting  a  portion  of  the  armament. 
Under  authority  granted  the  Secretary  of  War  by  the  act  of  June  6, 
1896,  a  contract  was  entered  into  for  constructing  three  emplacements 
for  10-inch  guns  on  disapi>earing  carriages,  to  be  completed  November 
1, 1897.  The  progress  made  has  been  slow  and  unsatisfactory.  With 
funds  appropriatwl  by  the  act  of  March  3, 1897,  the  construction  of  two 
emplacements  for  12-iuch  guns  and  of  one  emplacement  for  10-inuh  gan 
was  commenced. 

(See  Appendix  3  F.) 

Defenses  of  the  Delaware  River. — OflScer  in  charge,  Maj.  Charles  W. 
Baymoud,  Corps  of  Engineers,  with  Lieut.  Spencer  Crosby,  Corps  of 
Engineers,  under  his  immediate  orders. 

The  modem  works  for  the  defense  of  the  Delaware  Biver,  upon  which 
work  has  been  carried  on  to  a  greater  or  less  extent  during  the  past 
fiscal  year,  consist  of  one  batteiy  of  three  12-inch  and  three  10-inch 
disappearing  guns,  one  batteiy  of  three  12-inGh  disappearing  guns,  one 
battery  of  sixteen  13-inch  mortars,  and  one  battery  of  two  d-inch  rapid- 
fire  guns. 

The  battery  of  six  10-inch  and  12-inch  disappearing  guns  is  prac- 
tically completed.  The  three  10-inch  gans  are  mounted  in  position, 
and  the  three  12-inch  guns  can  be  mounted  as  soon  as  the  guns  and 
carriages  are  received.  The  six  emplacements  contain,  all  told,  37,524 
cubic  yards  of  concrete  masoui*y  and  20,970  cubic  yards  of  earth  and 
sand  embankment.  The  work  still  to  be  done  consists  in  building  a 
parados  and  a  road  in  rear  of  the  battery;  in  completing  the  installa- 
tion of  the  systems  for  electric  lighting  and  for  the  service  of  ammn.- 
nition,  and  iu  finishing  ap  minor  details  aboat  the  work.  All  materials 
necessary  are  on  hand  and  no  delays  are  anticipated.  The  total  cost 
of  this  battery,  np  to  JnneSO,  1897,  was  $231,338.40. 

The  only  work  done  during  the  fiscal  year  on  the  construction  of  the 
battery  for  three  12-inch  gnnsondisappearing  carriages  was  the  driving 
of  772  piles,  practically  completing  the  pile  foundations,  4,582  piles  in 
all  having  been  driven.   Everything  is  in  readiness  to  carry  on  rapidly 
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the  eonstraction  of  the  battery  proper  as  soon  as  fands  are  available, 
dpto  Jane  30, 1897,  $132,493.44  bad  been  expended  on  this  battery. 

With  Ainds  appropriated  in  the  act  ot  Marcb  3,  1897,  it  is  proposed 
toconstract  a  Imttery  of  sixteen  12-inch  mortars.  The  allotment  for 
this  work  was  made  early  in  June.  An  extension  to  the  wharf  leading 
to  the  site  is  now  in  coarse  of  confitmcUon;  apecifioations  have  been 
issned  for  the  prindpaJ  bnilding  materials  needed,  and  arrangementB 
made  to  set  np  the  oonstmction  plant.  It  is  believed  that  work  on  the 
battery  itself  can  be  began  in  a  few  weeks. 

Two  emplacements  for  5-inch  rapid-fire  gans  on  balanced  pillar 
mountings  are  to  be  bailt  near  to,  and  &om  the  allotment  for,  the  six- 
gnn  battery.  The  project  for  the  two  emplacements  was  approved 
early  in  Jnne;  excavation  for  the  fonndations  began  at  once  aud  is  now 
nearly  completed.  It  is  estimated  that  the  two  emplacements  will  be 
ready  to  have  the  gans  mounted  in  tiiem  by  August  16, 1897. 
(See  Appendix  3  0.) 

Ih^en»e»  of  Baltimore^  Md, — Officer  in  charge.  Col.  Peter  G.  Hains, 
Oorps  of  Engineers,  with  Lieut  Charles  W.  Kntz,  Corps  of  Engineers, 
under  his  immediate  orders  since  October  2, 1896. 

During  the  past  year  three  sites  were  acquired  by  condemnation  pro- 
ceedings. In  addition  there  are  two  old  works,  one  garrisoned  and  one 
under  the  care  of  a  watchman. 

Under  the  authority  granted  to  the  Secretary  of  War  by  the  act  of 
June  6, 1896,  gun  and  mortar  batteries  of  modern  types  are  under  con- 
struction by  contract  at  two  of  the  new  sites.  The  third  new  site  is  under 
the  care  of  a  watchman,  there  being  no  funds  available  for  the  battery 
proposed  to  be  constracted  there. 

Operations  of  the  year  consisted  in  the  commencement  of  a  battery 
for  eight  12-inch  mortars,  which  is  to  be  supplemented  by  emplacements 
for  two  5-inch  rapid-fire  guns;  also  one  emplacement  for  12-inch  rifle 
and  three  emplac^uents for  8-inch  rifiea,  ^1  with  disappearing  carriages. 
At  the  close  of  ttie  fiscal  year  operations  at  the  two  sites  were  well  under 
way,  with  complete  working  plants  and  a  large  variety  of  constructing 
material.  Work  is  bdng  pushed  with  vigor,  and  it  is  hoped  t^at  all 
the  ooptracts  will  near  completion  at  the  expiration  of  the  contract 
tim^  which  is  in  the  autumn  of  1897. 

The  sea  is  enc^oaebing  on  the  sites  of  the  works  of  defepse,  and  the 
shore  lines  sluynld  be  protected  by  sea  walls  similar  to  the  one  completed 
at  Fort  McHenry.  The  shore  line  at  one  site,  which  needed  immediate 
6are,  is  being  partially  protected  with  riprap  stone.  The  funds  were 
dOTived  from,  the  appropriation  for  preservation  and  repair  of  fortifica- 
tions, but  are  inadequate  for  what  is  required. 

The  two  old  works  are  a  part  of  the  revised  project  for  defense,  bat 
nofunds  are  yet  available  for  operations.  In  the  meantime  small  repairs 
have  been  made  with  funds  derived  from  the  appropriation  for  preser- 
vation and  repair  of  fortifications,  and  the  shore  line  of  one  protected 
by  the  completion  of  a  sea  wall  begun  many  years  ago. 

(See  Appendix  3  H.) 

IMmses  of  Washington^  B.  0, — Officer  in  charge,  Lieut  Col.  Charles 
J.  AUen,  Corps  of  Engineers ;  assistaiits,  Lieut.  George  P.  Howell,  Corps 
of  Engineers,  to  July  8,  1896,  aud  Lieut.  Jay  J.  Morrow,  Corps  of 
Engineers,  since  September  8, 1896. 

At  the  close  of  the  previous  fiscal  year  the  modern  defenses  con- 
sisted of  two  emplacements  for  10-inch  guns  on  disappearing  carriages 
practicidfy  completed,  but  without  armiuaent.    These  were  finished 
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in  all  respects  and  their  armament  placed  in  position  during  the  fiscal 
year. 

With  fands  firom  the  act  of  June  6, 1896,  one  emplacement  for  10-inoh 
gun  was  commenced  and  entirely  completed  and  armed  dnringthefiscal 
year,  A  fourth  emplaeemeut  for  10-inch  gun  on  disappearing  carriage 
was  commenced  with  fkinds  from  the  act  of  March  3, 1897. 

Under  authority  granted  the  Secretary  of  War  by  the  act  of  June  6, 
1896,  a  contract  was  entered  into  for  the  construction  of  three  emplace- 
ments for  S-inch  guns  on  disappearing  carriages.  At  the  close  of  the 
fiscal  year  all  necessary  preliminary  work,  including  the  construction 
of  a  wharf,  had  beeti  completed  and  most  of  the  excavation  finished. 

(See  Appendix  3  I.) 

jye/enses  of  Hampton  Roads,  Va. — OflBcer  in  charge,  Oapt.  Thomas  L. 
Casey,  Corps  of  Engineers,  with  Lieut.  Charles  W.  Kntz,  Corps  of 
Bngineers,  under  bis  immediate  orders  until  October  1, 1896;  Division 
Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

The  three  emplacements  for  10-inch  guns  on  disapx)earing  carriages 
mentioned  in  the  last  Annual  Keport  were  completed  in  most  of  their 
minor  details  and  their  armament  put  in  iwsition  by  artillery  troops. 
The  mortar  battery  for  sixteen  12-inch  mortars  which  had  been  com- 
menced during  the  previous  fiscal  year  has  progressed  in  a  sadsfactoiy 
manner.  Practically  all  the  masonry  is  completed,  20,^  cubic  yarda 
of  concrete  having  been  placed  during  the  year.  A  portion  of  the  sand 
embankment  is  also  in  place.  The  platforms  are  all  completed  and  have 
rings  set.  The  carriages  are  being  assembled  by  the  artillery.  With 
iunds  from  the  act  of  March  3, 1897,  it  is  proposed  to  construct  one 
emplacement  for  10-inch  gun  on  disappearing  carriage.  The  plans  for 
this  work  were  in  coarse  of  preparation  at  the  close  of  the  year. 

The  sewerage  system,  with  flushing  arrangement  complete,  was 
turned  over  to  the  post  quartermaster  for  operation  Mid  maintenance 
on  September  1, 1896,  in  accordance  with  autliority  from  the  Secretary 
of  War. 

(See  Appendix  3  J.) 

Defenses  of  mast  of  North  Carolina. — OflBcers  in  charge,  Lieut.  OoL 
Bavid  P.  Heap,  Corps  of  Engineers,  to  March  12,  1897,  and  Capt. 
William  B.  Craighill,  Corps  of  Engineers,  after  that  date;  assistant, 
Lieat.  Edgar  Jadwin,  Corps  of  Engineers:  Division  Engineer,  GoL 
Peter  0.  Hains,  Corps  of  Engineers,  since  March  13, 1897. 

The  works  consist  of  three  forts  of  the  old  type,  which  are  in  bad 
repair,  owing  to  lack  of  funds  for  their  ]>reservatiou.  One  of  them,  the 
battery  at  Fort  Johnston,  antedates  the  war  of  1812,  and  has  disap- 
peared, except  some  remains  of  the  sea  wall. 

Under  authority  granted  the  Secretary  of  War  in  the  act  of  June  6, 
1896,  a  contract  was  made,  dated  December  9, 1896,  for  constructing 
three  emplacements  for  8-inch  guns  on  disappearing  carriages.  Work 
on  this  battery  was  in  progress  at  the  close  of  the  year.  One  emplace- 
ment is pari^ly  completed,  the  magazine  well  covered,  and  the  platform  in 
sach  a  condition  that  it  will  be  ready  to  receive  its  gun  carriage  by  about 
August  1.  But  litUe  has  been  done  on  the  second  and  thi^  emplace- 
ments. The  contract  requires  the  whole  work  to  be  completed  before 
December  1, 1897,  bnt  it  is  doubtful  whether  this  will  be  accomplished. 

(See  Appendix  3  K.) 

Defenses  of  coast  of  Sovtk  Carolina. — Officer  in  chai^  Oapt.  Frederic 
V,  Abbot,  Corps  of  Engineers,  with  Lieut.  Edwin  R.  Stuart,  Corps  of 
Engineers,  under  his  immediate  orders  since  September  30,  1896} 
Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
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These  consist  of  four  works  of  older  l^pe,  three  of  which  are  in 
charge  of  ordnance  sergeants,  and  the  fourth  of  the  Light*Hoaae  Bstab- 
lishment,  being  used  as  a  supply  dei>ot. 

The  modern  defenses  consist  of  a  mortar  battery  for  sixteen  12-inch 
mortars  and  a  gnn  battery  for  three  10-inch  guns  on  disappearing 
carriages.  Themortarbatteryis  being  built  by  hired  labor,  partly  with 
funds  from  the  act  of  June  G,  1896,  and  partly  with  balances  firom 
earlier  appropriations.  The  total  expenditures  to  June  30,  1897,  were 
$178,334.51.  The  gun  battery  is  being  built  by  contract  under  the  act 
of  Jane  6, 1806.  At  the  close  of  the  &cal  year  the  mortar  battery  was 
completed,  except  the  floors  and  drainage  system,  and  sixteen  carriages 
and  eight  motars  were  mouuted.  Bxcellent  progress  has  been  made  by 
the  contractors  for  the  gun  battery,  and  at  the  close  of  the  fiscal  year 
the  work  was  about  six-tenths  completed,  with  every  prospect  of  its 
being  finished  before  the  close  of  the  present  working  season.  The  total 
expenditures  to  June  30^897,  were  $60,100.24, 

Daring  the  year  the  United  States  obtained  title  to  all  lands  for 
sites  of  the  10-iuch  gun  battery  and  for  a  proposed  12-inch  gun  battery, 
except  four  lots,  which  were  condemned,  and  of  which  the  papers  are 
awaiting  the  opinion  of  the  Attorney-General.  The  expenditure  for 
sitea  has  been  $o2,361.11. 

(See  Appendix  3  L.) 

Defemes  of  coast  of  Georgia  and  Cumberland  Sound. — Officer  In  charge, 
Gapt.  Oberlin  M.  Garter,  Gorps  of  Engineers;  DiviBion  Engineer,  Gol 
Peter  0.  HfUns,  Gorps  of  Engineers. 

These  consist  of  three  fortifications  of  the  older  type  and  a  battery 
of  four  8-inch  guns  on  disappearing  carriages.  The  older  works  are 
ungarrisoned,  two  of  them  being  in  charge  of  ordnance  sergeants. 
They  are  all  in  bad  condition  and  in  need  of  extensive  repairs. 

Under  authority  granted  the  Secretary  of  War  by  the  act  of  June  6, 
1896^  contracts  were  entered  into  for  the  construction  of  a  wharf  and 
for  lour  emplacements  for  8  inch  guus  on  disappearing  carriages.  At 
the  close  of  the  fiscal  year  the  wluirf  had  been  completed,  the  battery 
site  cleared,  a  working  plant  installed,  and  the  excavation  partly  com- 
pleted.  The  progress  of  the  battery  contract  has  not  been  satisfactory. 

fSee  Appendix  3  M.) 

I>tfense»  of  coast  of  Florida. — Officer  in  charge,  Lieut.  Gol.  William 
H.  H.  Benyanrd,  Gorps  of  Engineers;  assistants,  Lieut.  James  J.  Mey- 
lex,  Gorps  of  Engineers,  until  February  19, 1897,  and  Lieut.  Bobert  P. 
Johnston,  Gorps  of  Engineers,  since  September  15, 1896. 

These  consist  of  three  works  of  the  older  type  with  theur  outlying 
batteries.  One  of  them,  Fort  Marion,  St  Augastine,  is  of  little  value 
for  defensive  purposes.  It  is  a  most  interesting  relic  of  the  Spanish 
invasion  of  America,  and  has  been  cared  for  and  preserved  as  such. 
The  other  works,  situated  on  the  Florida  Keys,  are  of  considerable 
strength,  and  xrill  bear  a  prominent  part  in  the  defense  of  the  Gnlt'  of 
Mexico.  Keither  is  garrisoned.  One  is  cared  for  by  an  ordnance  ser- 
geant and  a  fort  keeper,  and  one  is  now  in  charge  of  the  Marine-Hos- 
pital Service  and  used  as  an  outer  quarantine  station.  With  the 
exception  of  woodwork,  which  is  badly  decayed,  both  are  in  as  fair  a 
state  of  preservation  as  could  be  expected  with  the  limited  amounts 
available  in  recent  years  for  the  preservation  of  fortifications.  Large 
Boms  could  be  expended  on  both  advantageously. 

CTnder  aathori^  granted  the  Secretary  of  War  in  the  act  of  June  6, 
1896,  plans  and  specifications  for  emplacements  for  four  10-inch  and  two 
8-inch  gnns  on  disappearing  carriages  and  eight  12-iuch  mortars  were 
BUG  97  2 
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prepaied,  bids  invited  by  advertisement,  and  a  contract  entered  into 
involving  an  ezi)enditnre  of  about  $40U,000,  wfaidi  amoont  was  allotted 
&om  fiinds  appropriated  in  the  act  of  March  3, 1897.  These  emplaoe- 
mentB  are  to  be  completed  by  January  1, 1898. 

The  conAtrnction  of  a  mining  casemate  and  cable  gallery  was  com* 
menced  during  the  year. 

Negotiations  were  had  with  a  view  to  the  purchase  of  additional 
sites  for  fortifications. 

(See  Appendix  3  N.) 

De/ennes  of  Petixacola,  Fla. — Officer  in  charge,  Maj.  Frederick  A. 
Mahaii,  Corps  of  Engineers;  assistant,  Lieat.  James  P.  Jervey,  Corps 
of  Engineers;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers. 

These  defenses  consist  of  one  battery  for  four  10-inch  high-power 
guns  mounted  on  disappearing  carriages,  and  of  two  works  of  the 
oMer  type  with  their  outlying  batteries.  One  of  the  latter  is  garrisoned 
by  artillery  troops.   Both  are  recjnired  for  the  defiuise. 

The  principal  work  daring  the  year  has  been  the  constmction  of  the 
batt^  for  four  10-inch  high  power  guns  on  disappearing  carriages. 
Two  of  these  were  built  under  allotments  made  from  the  appropriation 
for  gun  and  mortal-  batteries,  act  of  June  6, 1896,  and  the  remaining 
two  under  earlier  appropriations.  The  emplacements  are  ready  for 
their  armament.  Three  concrete  platforms,  with  granite  pintle  blocks 
fur  8-iuc)i  converted  ritles,  were  built  to  replace  tlu^  timber  platforms 
which  had  become  so  rotten  as  to  be  useless. 

Under  the  act  of  March  3,  18!)7,  a  mortar  battery  for  eight  12-inch 
mortars  will  be  constructed.  At  the  close  of  the  year  the  plans  for 
this  battery  had  been  approved  and  the  preliminary  coostruction  work 
commenced. 

(See  Appendix  3  O.) 

Dcfemen  of  Mobile  and  Mississippi  Sound. — Officer  in  charge,  Ms^. 
^ViUiani  T.  Bossell,  Corps  of  Engineers;  assistants,  Lieut.  Hany  Bur- 
gess, Oor]ts  of  Engineers,  to  September  24, 1896,  and  Lieut.  James  B. 
Oavauangh,  Corps  of  Engineers,  since  September  27, 1896;  Bivisiou 
Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

These  defenses  consist  of  three  works  of  the  older  type.  They  are 
not  garrisoned,  and  are  cared  for  by  two  ordnance  sergeants  and  civil- 
ian employees.   All  occupy  important  sites,  but  are  in  bad  condition. 

During  the  fiscal  year  5,000  feet  of  riprap  sea  wall  and  3,350  feet  of 
fence  were  constructed  for  the  preservation  of  these  works. 

The  most  important  o])eration8  of  the  year  consisted  in  the  comple- 
tion of  the  first  emplacement  of  a  four-gun  battery  for  8-inch  rifles,  the 
construction  of  the  second  emplacement  and  two  platforms,  and  the 
partial  construction  of  the  two  remaining  emplacements  and  platforms. 
The  first  two  emplacements  have  been  ready  for  their  armament  some 
time;  the  second  two  will  be  ready  in  a  few  weeks,  and  tiie  battery 
completed  so  far  as  funds  available  permit. 

The  total  amount  expended  on  the  battery  to  July  1, 1897,  is  ♦163,698.40. 
Three  of  these  emplacements  were  built  with  ftinds  from  the  act  of 
June  6,  1896,  and  the  remaining  one  from  earlier  appropriations. 

(See  Appendix  3  P.) 

Defenses  of  New  Orleans,  La. — Officers  in  charge,  Maj.  James  B^ 
Quinn,  Corps  of  Engineers,  to  September  15,  1896,  and  since  June  14, 
1H!»7;  Lieut.  Charles  S.  Uich^,  Corps  of  Engineers,  from  September  15, 
1896,  to  Juno  14, 1897;  Division  Engineer,  Col.  John  W,  Barlow,  Corps. 
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of  Engineere,  until  May  7, 1897;  GoL  Henry  M.  Robert,  Ooips  of  EDgi- 
neers,  after  that  date. 

These  include  a  number  of  the  older  type  of  works.  Two  forts  and 
their  ontlying  batteries  are  embraced  in  the  modern  scheme  of  defense, 
yone  of  them  are  garrisoned,  bnt  three  are  in  charge  of  ordnance 
aergeants. 

Work  was  continaed  throughout  the  year  upon  a  battery  for  two 
10-inch  guns  on  disappeariug  carriages.  This  battery  is  being  built 
partly  with  funds  fcom  the  act  of  June  6, 1896,  and  partly  from  earlier 
appropriations.  Owing  to  the  nature  of  the  soil,  cousiderable  settle- 
ment has  occurred  and  has  prevented  the  completion  of  all  the  details 
of  the  platforms.  These  details  will  be  finished  as  soon  as  the  emplace- 
ments come  to  a  bearing. 

With  funds  fiwm  the  act  of  March  3,  1897,  two  emplacements  for 
8-inch  guns  on  disappearing  carriages  will  be  coustmcted.  At  the 
close  of  the  year  the  plans  for  this  work  had  been  approved  and  funds 
allotted. 

(See  Appendix  3  Q.) 

Defenses  of  Galvestonj  Tex. — Officers  in  charge,  Me^.  Alexander  M. 
Miller,  Corps  of  Engineers;  assistants,  Lieut.  William  V.Judson, Corps 
of  Engineers,  to  February  25, 1897,  and  Lieut.  Charles  S.  Kichi^,  Corps 
of  Engineers,  since  June  20,1897;  Division  Engineer,  Col.  John  W. 
Bfu-low,  Corps  of  Engineers,  to  May  11, 1897,  and  GoL  Henry  M.  Kobert, 
GmnB  of  Engineers,  after  that  date, 
lliere  are  no  old-type  fortifications  at  Galveston. 
The  following  new- type  works  have  been  authorized:  Emplacements 
for  two  lO-iuch  guns  on  disappearing  carriages,  emplacements  foreight 
12-inch  mortars,  and  a  mining  casemate. 

The  construction  of  miniug  casemate  was  begun  June  26, 1896,  the 
body  was  completed  July  28,  the  gallery  ou  October  9,  the  mound  cov- 
ering on  January  18, 1897,  and  the  casemate  was  finally  completed  on 
June  30.   The  total  cost  was  $15,009.27. 

With  fuuds  from  the  act  of  June  6, 1896,  work  was  commenced  on 
the  construction,  by  hired  labor,  of  two  emplacements  for  10-iuch  guns 
on  disappearing  carriages  on  November  23,  189G.  It  was  expected 
that  they  would  be  completed  by  the  end  of  the  present  fiscal  year,  but 
this  was  found  to  be  impossible,  owing  to  delays  in  procuring  plant 
with  which  to  carry  on  the  work,  and  in  constructing  a  railway  track 
and  trestle  to  the  site  for  the  transportation  of  material.  The  concrete 
work  was,  however,  nearly  completed,  and  it  is  expected  that  the  bat- 
tery will  be  finished  by  Angust31, 1897.  The  amount  expended  todate 
on  this  battery  has  been  $79,702.15. 

Under  authority  granted  by  the  act  of  June  6, 1896,  a  contract 
was  entered  into  December  15, 1896,  for  constructing  emplacements  for 
the  eight  12-inch  mortars.  Actu^  work  was  not  coinmenced  until 
February  20, 1897.  The  progress  has  not  been  as  rapid  as  was  hoped 
for,  principally  due  to  the  fact  that  this  kind  of  work  was  an  entirely 
new  experience  for  contractors  in  this  section  of  the  country,  aud 
because  what  work  had  been  done  up  to  March  28,  1897,  was  almost 
entirely  swept  away  by  a  severe  storm  which  occurred  on  that  date. 
At  the  close  of  the  year  the  mortar  platforms  hadl>eeu  completed  and 
were  ready  to  receive  the  iron  work,  and  the  foundations  of  part  of  the 
walla  had  been  laid.  The  amount  expended  to  June  30,  1897,  was 


A  site  was  purchased  at  a  cost  of  $36,000  upon  which  to  build 
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fbrtifloationB,  fuid  negotiatioDS  were  going  on  looking  to  the  purchase 
of  a  second  site  at  a  cost  of  $36,000  for  the  same  purpose. 
(See  Appendix  3  B.) 

Vefensea  of  lake  ports  in  JVew  York, — Officer  in  charge,  Maj.  Williiun 
S.  Stanton,  Corps  of  Engineers;  Division  Engiiieer,  Cel.  (now  Brig. 
Gen.)  John  M.  Wilson,  Corps  of  Engineers,  until  Februaiy  11, 1897, 
and  Col.  George  L.  Gillespie,  Corps  of  Engineers,  after  that  date. 

These  consist  of  three  works  of  older  type,  one  garrisoned  and  the 
others  in  charge  of  ordnance  sergeants.  Minor  repairs  have  been  made 
to  these  works  during  the  year,  as  far  as  the  limited  funds  would  per- 
mit. Work  was  commenced  during  the  year  upon  the  protection  of  the 
site  of  Fort  Hfiagara,  which  was  being  eroded  along  the  river  bank  for 
a  length  of  1,800  feet.  It  is  expected  that  this  work  will  be  completed 
daring  the  present  season. 

A  project  has  been  prepared  and  has  received  the  approval  of  the 
Secretary  of  War  for  the  defense  of  Lake  Ohamplain. 

(See  Appendix  3  S.) 

jOefenses  of  San  Diego,  islands  in  San  Francisco  Bay,  and  north  side  cf 
San  Francisco  Bay,  California. — Officer  in  charge,  Maj.  Charles  E.  L.  B. 
Davis,  Corps  of  Engineers;  assistants,  Lieut.  Charles  L.  Potter,  Corps 
of  Engineers,  to  September  5, 1896,  and  Lieut.  Herbert  Deakyne,  Corps 
of  Engineers,  since  Septrauber  14, 1806 ;  Division  Engineer,  CoL  Charles 
R.  Suter,  Corps  of  Engineers. 

Under  authority  granted  by  the  act  of  June  6, 1896,  a  contract  was 
entered  into  for  the  construction  of  two  emplacements  for  10-inch  guns 
on  di8api>eaiing  carrif^s  r.t  San  Diego,  Cal.  At  the  close  of  the  year 
one  emplacement  was  practically  completed  and  the  other  about  two- 
thirds  done.  With  funds  from  the  act  of  March  3, 1897,  a  third  10  inch 
emplacement  is  to  be  constructed  by  contract.  At  the  close  of  the  year 
the  plans  for  this  work  had  been  approved  and  specifications  were  being 
prepared  with  a  view  to  advertising  for  proposals. 

During  the  year  title  was  obtained  to  a  needed  site  for  a  mortar 
battery. 

At  San  Francisco  three  emplacements  for  12-inch  guns  on  barbette 
carriages  were  completed  so  far  as  could  be  prior  to  the  mounting  of 
the  guns  and  carriages.  Two  guns  and  carriages  were  mounted  at  the 
close  of  the  year,  and  the  third  gun  and  carriage  were  being  placed 
in  position.  These  emplacements  will  be  entirely  finished  during  the 
present  season. 

With  funds  from  the  act  of  March  3, 1897,  a  mining  casemate  is  being 
constructed  at  San  Diego  and  one  at  San  !EVancisco. 
(See  Appendix  3  T.) 

Defenses  of  San  Francisco^  Cat.,  on  south  side  of  bay. — Officer  in 
charge,  Col.  Charles  It.  Suter,  Corps  of  Engineers;  assistants,  Capt. 
Joseph  E.  Euhu,  Corps  of  Engineers,  to  July  26,  1896,  and  Lieut 
Charles  L.  Potter,  Corps  of  Engiiteers,  since  Septembers,  1896. 

These  defenses  consist  of  two  old  type  works,  and  of  modern  bat- 
teries for  12-inch  and  lU-inch  rifles,  dynamite  guns,  and  rifled  mortars. 

Three  emplacements  for  12-incb  guns  on  nondisappearing  carriages 
had  been  substantially  completed  at  the  end  of  last  fiscal  year,  also 
three  emplacements  for  10-inch  guns  on  disappearing  carriages,  one 
mortar  battery  for  sixteen  12-ineli  rifled  mortars,  and  a  battery  of  three 
15-inch  dynamite  guns.  During  the  past  year  two  emplacements  for 
12-inch  rifles  on  nondisappearing  carriages  have  been  built,  and  one 
emplacement  for  a  12-inch  rifle  on  disappearing  carriage.  On  the 
older  works  cousidturable  work  has  been  done  in  replacing  macadam 
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terrepleins  by  concrete  pavements,  bnilding  gnard  and  relocator  rooma, 
introdncing  ammnnition  conveyors,  etc.,  and  an  efficient  water  aervioe 
for  the  batteries  has  been  installed. 

Two  12-inch  and  two  lO-intdi  riflea  have  been  mounted  during  the 
year. 

The  three  earlier  12-inch  emplacements,  the  mortar  battery,  and  the 
dynamite-gon  battery  are  in  charge  of  the  commanding  officer  of  the 
Presidio. 

With  funds  appropriated  in  the  act  of  March  3, 1897,  it  is  proposed 
to  constmct  emplacements  for  two  10-incb  disappearing  guns  and  six- 
teen 12- inch  rifled  mortars.  The  emplacements  for  two  rapid-fire  gons, 
provided  for  under  last  year's  appropriation,  will  also  be  built 

{See  Appendix  3  U.) 

Defenses  of  mouth  of  Columbia  Biver. — Officer  in  charge,  Gapt.  Wal- 
ter L.  Fist,  Corps  of  Bngineers,  with  Lieut.  Clement  A.  F.  Flagler, 
Corps  of  Engineers,  under  his  immediate  orders;  Division  Engineer, 
Col.  Charles  B.  Snter,  Corps  of  Engineers. 

The  defenses  include  two  works  of  older  type,  one  garrisoned  and 
one  in  charge  of  an  ordnance  sergeant. 

With  funds  appropriated  by  the  act  of  June  6, 1896,  work  was  ocnn- 
menced  during  the  fiscal  year  on  five  emplacements  for  10-inch  gnus  on 
disapi>earing  carriages,  two  emplacements  for  8  inch  guns  ou  disap- 
pearing carriages,  and  on  two  mining  casemates. 

At  the  close  of  the  year  the  10-inch  emplacements  were  completed 
and  three  10-inch  carriages  mounted.  A  wharf  had  been  built  for  the 
constmction  of  the  8-inch  emplacements,  all  necessary  plant  assembled, 
and  the  excavation  completed.  One  mining  casemate  was  also  under 
construction. 

With  fiands  appropriated  by  the  act  of  March  3, 1897,  an  additional 
emplacement  for  8-iuch  guu  on  disappearing  carriage  and  a  mortar 
battery  for  eight  12-inch  mortars  will  be  constructed.  At  the  close  of 
the  year  plans  for  these  works  had  been  partially  prepared. 

(See  Appendix  3  Y.) 

Ihfensea  of  Puget  Sound, — Officer  in  charge,  Capt.  Harry  Tayl(nr, 
Corps  of  Engineers,  with  Lieut.  M»iwetber  L.  Walker,  Corps  of 
Engineers,  under  his  immediate  orders  since  January  16, 1897 ;  Division 
Engineer,  Col.  Charles  B.  Suter,  Corps  of  Engineers. 

There  are  no  existing  works  of  defense  on  Puget  Sound.  During 
the  year  title  was  obtained  to  two  of  tiie  sites  needed  for  defensive 
works,  and  negotiations  are  in  progress  for  the  acquisition  of  a  third 
site.  The  failure  to  attain  these  sites  as  early  as  desired  has  seriously 
delayed  the  progress  of  construction  work. 

Under  authority  granted  by  the  act  of  June  6, 1896,  two  emplace- 
ments for  12-inch  guns  and  four  emplacements  for  10-inch  guns,  all  ou 
nondisappeanng  carriages,  will  be  constructed  by  contract  on  one  of 
the  sites  obtained  during  the  year.  At  the  close  of  the  year  the  plans 
for  these  emplacements  had  been  approved,  the  work  advertised,  and 
bids  opened  on  June  30, 1897.  Emplacements  for  four  10-inch  guns  on 
disappearing  carriages  will  also  be  built  by  contract,  under  the  act  of 
June  6, 1896,  on  a  second  site  obtained  during  the  year.  The  plans  for 
this  work  have  been  approved  and  advertisements  issued  on  June  23, 
1897. 

As  soon  as  title  can  be  obtained  to  the  needed  site  it  is  proposed  to 
construct  a  mining  casemate  with  fbnds  appropriated  by  the  act  at 
March  3, 1897. 

(See  Appendix  3  W.) 
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ESTIMATES  OF  APPEOPBIAIIONS  BEQUIXED  FOB  U»4». 


For  gnn  and  mortar  batteries   $5,000,000 

For  purchase  of  land  for  fortiiicatioiu   600, 000 

For  protection,  preservation,  and  repair  of  fbrtifioatlona   100, 000 

For  preparation  of  plans  for  fortifloationa   5, 000 

For  sea  walls  and  embankmentB   66,000 

For  torpedoea  for  harbor  defense:  For  the  purchase  of  submarine  mines, 
and  necessary  appliances  to  operate  them,  for  closing  the  channels 
leading  to  our  principal  seaports;  for  needfhl  casemates,  cable  galleries, 

etc.,  to  r«ider  it  possible  to  operate  sabmarine  mines   150, 000 


Total   6,810,000 

Engitteer  Dtpot  at  WilUU  PMni,  N.  Y. 

For  incidental  expenses  of  depot   6, 000 

For  purchuse  of  materials  for  use  of  United  States  Engineer  School  and 

for  instruction  of  battalion   1, 500 

For  purchase  and  repair  of  instnunentB   3, 000 

For  purchase  and  binding  of  professional  workn  for  library  of  United 

States  Engineer  School   600 

For  constmction  of  a  tireproof  instrament-repair  shop   8, 000 

For  completion  of  a  reserve  train  of  bridge  equipage   18, 000 

For  constmction  of  a  machinu  shop  and  for  purcnaee  of  necessary  tools. .  S,  000 


Total   41,000 


BIVEB  AKD  UABBOB  lUPBOVBHENTS. 

The  fands  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  last  fiscal  year  were  derived  from 
the  appropriations  made  by  the  urgent  deficiency  act  approved  Febra- 
ary  26, 1896,  and  suudry  civil  act  approved  June  11, 1896,  for  certain 
works  the  completion  of  which  had  been  authorized  by  laws  of  Sep- 
tember 19,  1890,  and  July  13, 1892,  and  from  balances  of  former  appro- 
priations as  were  available.  On  June  3, 1896,  a  river  and  harbor  act 
became  a  law,  appropriating  $12,634,550  for  works  of  improvement 
and  for  surveys  and  examinations.  This  law  also  authorized  the  incor- 
ring  of  liabilities  for  the  completion  of  a  number  of  works. 

iStatements  deiived  from  the  reiwrts  of  the  officers  in  charge  of  the 
several  works  and  given  herewith  set  forth  the  condition  of  each 
imx>roTement  and  the  extent  of  the  work  peiibrined  during  the  last 
fiscal  year.  Further  appropriations  for  works  of  river  and  haibor 
improvements  were  made  by  the  sundry  civil  act  approved  June  4, 1897, 
and  the  deficiency  act  approved  July  19,  1897. 

Experience  has  shown  that  the  system  of  providing  funds  for  carry- 
ing on  continuously  or  the  completion  of  certain  works  has  heretofore 
resulted  in  materially  reducing  cost  and  in  granting  benefits  to  com- 
merce within  reasonable  periods,  and  if  this  system  is  restricted  to 
works  fully  justified  by  the  interests  of  commerce  involved  it  will  prove 
an  economical  one,  provided  appropriations  are  so  made  as  to  avoid 
delays  in  payment  to  contractors.  The  act  of  1896,  in  providing  for  the 
completion  of  certain  works,  extends  the  payments  for  such  work  over 
severe  years,  with  the  thought,  possibly,  that  contractors  would  be 
willing  to  carry  such  works  to  completion  rapidly,  awaiting  action  of 
Congress  for  payment,  but  such  result  can  not  be  assured,  and  in  most 
cases,  while  the  continuing  contracts  result,  as  a  rule,  in  greatly 
reduced  prices,  the  time  of  completion  remains  a  fnncUon  of  the  rale 
of  appropriation  of  funds.  The  disadvantage  which  may  result  from 
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such  continnoas  contracts  is  tbe  necessity  fur  plaiiiiiug  in  all  detail  iu 
a  very  limited  time  the  work  of  many  years  in  advance,  which  may 
interfere  with  snch  modifications  of  plan  aa  continaed  experience  may 
dictate  to  be  most  desirable. 

The  total  expenditnre  for  the  improTement  of  rivers  and  harbors  dniv 
ing  the  fiscal  year  eodiug  Jnne  30,  1897,  exclurive  of  theirork  of 

the  Miuiseippi  River  and  Missonri  River  CommiBBions,  was  $11,478,093.15 

For  work  nndTer  the  Mississippi  River  Commission   1, 595, 975. 98 


The  total  estimate  submitted  by  the  Chief  of  Engineers  for  1899  for 
oontioaoos  work  anthorized  by  Congress  is  $18,098,007.66. 

For  the  construction  and  maintenance  of  works  authorized  by  Con- 
gress, but  not  provided  for  by  continuing  contracts,  estimates  amount* 
ing  to  $30,630,153  are  presented. 

Under  the  provisions  of  law  the  operating,  care,  and  maintenance  of 
certain  public  works  is  provided  for  by  an  indefinite  appropriation  of 
July  5, 1884. 

A  large  number  of  the  works  which  have  been  constructed  by  the 
authori^  of  Congress,  and  which  can  not  be  maintained  under  the 
indefinite  appropriation,  require  annual  expenditures  for  repairs  and 
renewals  if  they  are  to  be  kept  in  a  state  of  efficiency.  Under  the 
expressed  anthority  of  Congress  estimates  are  presented  for  some  of 
these  works,  bnt  as  other  works  equally  worthy  can  not  now  be  so  pro- 
vided for  it  is  recommended  that  general  anthority  be  granted  the  Chief 
of  Engineers  to  present  such  estimates  for  works  whose  maintenance 
is  considered  necessary  in  the  interest  of  commerce  and  navigation. 

Section  6  of  the  river  and  harbor  act  of  1888  provides  funds  for  gaug- 
ing the  waters  of  the  Mississippi  Biver  and  its  principal  tributaries  by 
an  indefinite  appropriation  of  $6,000  aunnally. 

The  sum  of  $25,000  annually  is  also  made  available  by  the  act  of 
Augnst  11, 1888,  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  Biver. 

By  act  of  August  11, 1888,  the  sum  of  $100,000  is  made,  available 
annually  for  work  of  removing  snags  and  wrecks  from  Mississippi  Biver. 

By  act  of  September  19, 1890,  as  amended  by  act  of  Jnne  3, 1800, 
$50,000  annually  is  appropriated  for  operating  snag  boats  on  Ohio 
Biver. 

Reports  are  appended  of  work  accomplished  in  the  removal  of  wrecks 
obstructing  or  eudangeriugr  navigation,  as  provided  for  in  section  4  of 
the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged  by  pro- 
vision in  the  river  and  harbor  a<*t  of  August  2,  1882. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  harbor  lines 
have  been  established  during  the  past  fiscal  year  at  the  following 
localities,  details  of  which  will  be  found  in  the  local  officers'  reports: 
Charles  Biver,  at  Cambridge,  Mass. ;  Bridgeport  Harbor,  Connecticut; 
BUis  Island,  New  York  Harbor,  New  York;  Harlem  Biver  and  Spuy- 
ten  Duyvil  Creek,  from  eastern  end  of  Dyckmans  Creek  to  the  western 
end  of  Dyckmans  Creek,  New  York;  Hudson  Biver,  New  Y'^ork, 
(1)  from  West  Twenty-thinl  street  to  West  Eighty-first  street,  Now 
York  City;  (2)  from  Battery  Place  to  West  Twenty  third  street,  New 
York  City,  and  from  Morris  Canal  Basin  to  abreast  of  Bulls  Ferry, 
New  Jersey;  East  Biver,  near  East  Eighty -ninth  street,  New  York 
Oitjy;  Ashley  and  Cooper  rivers,  at  Charleston,  B.  C;  Superior  and 


387,  326. 39 


Total 


18,461,395.52 
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Allonez  bays^  at  Dulath  and  Saperior  Harbor,  Minnesota  and  Wiscon- 
Rin;  Kewannee  Harbor,  Wisconsin ;  Wankegan  Harbor,  Illinois;  Erie 
Harbor,  Pennsylvania,  and  Olympia  Harbor,  Washington. 

Bzamiuations  were  made  during  the  year,  whenever  required  by  the 
committees  of  Congress,  of  bills  authorizing  the  construction  of  bridges 
and  fca  otiier  purposes  apou  which  tiie  vtews  of  the  War  D^uurtment 
were  desired. 

The  river  and  harbor  act  of  June  3, 1896,  ordered  an  examination 

made  of  the  Bartrand  Biver,  South  Carolina.  Diligent  search  and 
inquiry  has  failed  to  show  where  such  river  is  located,  and  it  has  been 
impracticable  to  make  the  examination. 

During  the  iiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested  of  bridges  proposed  to 
be  built  over  navigable  waters  subject  to  the  approval  of  the  Secretary 
of  War.   A  brief  statement  is  given  of  the  action  had  in  such  cases. 

Under  sections  4  and  5  of  the  river  and  harbor  act  approved  Sep- 
tember 19, 1800,  persons,  corporations,  or  associations  owning  or  con- 
trolling bridges  over  navigable  waterways  of  the  United  States  which 
are  unreasonable  obstrnctions  to  the  free  navigation  of  such  waters, 
after  being  given  a  reasonable  opportunity  to  be  heard,  have  been 
notified  to  so  alter  the  bridges  as  to  render  navigation  through  or 
under  them  reasonably  tree,  easy,  and  unobstructed.  In  each  case  the 
changes  required  to  be  made  were  specified  in  the  notice,  and  reason- 
able time  was  prescribed  in  which  to  make  them.  A  detailed  statement 
of  the  cases  is  given  farther  on  in  this  report. 

Reports  made  in  compliance  with  the  requirements  of  section  2  of 
the  river  and  harbor  act  of  July  5,  1884,  and  section  4  of  that  of 
August  6, 1886,  of  instances  in  which  piers,  breakwaters,  or  other  works 
bnilt  by  the  United  States  in  aid  of  commerce  or  navigation  are  used, 
occupied,  or  injured  by  a  corporation  or  an  individual  will  be  found  in 
Appendix  Y  Y. 

The  river  and  harbor  act  of  June  3, 1896,  required  the  compilation  of 
all  general  laws  that  have  been  enacted  irom  time  to  time  by  Congress 
for  the  maintenance,  protection,  and  preservation  of  the  navigable 
waters  of  the  United  States,  and  the  submission  of  snch  compilation  to 
Congress  at  its  session  in  December,  1896. 

Snch  compilation  was  presented  to  Congress  and  printed  as  House 
Doc.  No.  293,  Fifty-fourth  Congress,  second  session.  It  is  also  sub- 
mitted herewith  as  Appendix  BEE. 

The  act  also  required  the  submission  to  the  Fifty-fifth  Congress  at  its 
first  session  a  compilation  with  full  details  of  all  preliminary  examina- 
tions and  surveys  heretofore  made,  a  complete  list  with  details  of  all 
projects  now  being  carried  out,  and  certain  details  as  to  expenditures 
for  rivers  and  harbors. 

This  work,  which  has  been  under  way  since  the  passage  of  the  law, 
has  proved  most  laborious.  The  results  will  be  presented  to  Congress 
at  the  earliest  date  practicable  at  its  next  session. 

Results  most  favorable  to  the  interests  of  commerce  have  eontinned 
to  follow  the  improvements  carried  on  undw  officers  of  the  Corps  of 
Engineers. 

(a)  At  Charleston,  S.  C,  where  originally  channels  were  crooked, 
with  a  maximum  depth  of  12  feet,  there  is  now  a  depth  at  mean  low 
water  of  21  feet  and  high-tide  depth  of  25.9  feet,  except  for  a  verv  short 
distance,  where  low-tide  depth  is  19  feet,  and  the  chann^  is  continual^ 
improving. 

(b)  At  (Talveston,  Tex.,  where  originally  there  were  depths  of  0.6 
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and  12  feet  on  the  inner  and  outer  bars,  tbere  are  now  corresponding 
depths  of  25i»  and  24.75  feet,  with  improTement  still  going  on.- 

(«)  At  the  month  of  the  Golnmbia  an  originally  changeable  channel 
with  depth  of  ttom  19  to  21  feet  has  been  so  improved  as  to  i^ve  at  the 
present  time  in  a  comparatiTdy  fixed  location  a  depth  of  30  fiBet  ovex  a 
width  of  2,000  feet. 

(d)  At  Wilmington,  G&1.,  where,  in  1871,  there  was  a  depth  at  the 
entrance  of  less  than  2  feet,  there  is  now  a  depth  of  14.5  feet  at  mean 
low  water,  admitting  vessels  of  over  20  feet  draft  at  high  tide. 

(e)  In  the  ship  channel  conitecting  the  waters  of  the  Great  Lakes 
between  Chicago,  Bnlnth,  and  Baffalo,  depths  of  20  and  21  feet  have 
been  obtained  over  areas  where  there  was  an  available  depth  of  about  16 
feet  when  this  general  project  of  improvement  was  adopted,  this  depth 
of  16  feet  having  been  secured  by  successive  improvements  of  several 
localities  where  the  original  depth  had  been  from  6  to  10  or  12  feet  only. 

ObatruetioH  of  navige^le  Southern  rivers  hy  the  o^mUc  plant  hMum  as 
the  water  hyacinth. — ^The  sundry  civil  act  approved  June  4,  1897,  made 
provision  for  the  invest^ation  of  the  obstruction  of  the  navigable 
waters  of  Florida,  Lonisiana,  and  other  South  Atlantic  and  Gnlf  States 
by  an  aquatic  plant  known  as  the  water  hyacinth,  and  authorizes  such 
experiments  as  may  be  deemed  necessary  to  determine  some  suitable 
and  feasible  plan  or  method  of  checking  and  removing  such  obstacles 
so  far  as  it  is  a  hindrance  to  interstate  and  foreign  comraerce. 

For  the  purpose  of  considering  the  question  demanding  attention 
under  this  provision  of  law,  a  Board  of  Ofiicers  consisting  of  Lieut. 
Col.  W.  H.  H.  Benyaurd  and  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
was  constituted  by  authority  of  the  Secretary  of  War  to  give  the  mat- 
ter such  consideration  as  is  possible  with  the  limited  funds  provided. 

This  Board  held  a  preliminary  meeting  at  St.  Augustine,  Fla.,  August 
5, 1897,  and  after  some  discussion  of  the  very  limited  data  available  it 
a^oumed  to  await  the  preparation  of  farther  information  deemed 
important  in  connection  with  the  subject  in  hand,  and  it  will  reconvene 
at  the  earliest  day  practicable,  it  being  desired  that  the  report,  if  pos- 
sible, be  presented  to  Congress  at  its  next  session. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions,  and  officers  of  the  Corps  of  Engineers  assigned  as  division 
engineers  to  overlook  the  works  as  follows: 

West  of  the  Kocky  Mountains:  Pacific  Division,  Col.  Chas.  E.  Sater. 
East  of  the  Eocky  Mountains:  Northeast  Division,  Col.  (now  Brig. 
Gen.)  John  M.  Wilson  to  February  11, 1897,  and  Col.  G.  L.  Gillespie 
since  February  11,  1897;  Southeast  Division,  Col.  Peter  C,  Hains; 
Southwest  Division,  Col.  J.  W.  Barlow  to  May  7, 1397,  and  Col.  Henry 
M.  Robert  since  May  7,  1897;  Northwest  Division,  Col.  Henry  M. 
Kobert  to  May  7, 1897,  and  Col.  J.  W.  Barlow  since  May  7, 1897. 

Soifih  Pass  of  the  Mississi]^  Biver. — During  the  year  the  required 
dbannel  was  maintained  through  the  shoal  at  the  head  of  South  Pass 
and  through  the  pass  itself,  except  during  thirty-seven  days  when  the 
channel  in  Grand  Bayou  Beach  did  not  contain  the  required  depth. 

The  required  channel  "through  the  jetties"  and  beyond  them  to 
deeper  water  in  the  Gnlf  was  maintained  daring  the  year  except  ibr 
one  hundred  and  thirty-seven  days. 

I  desire  to  call  special  attention  to  the  necessity  for  legislation  to 
afford  much  needed  relief  to  emfdoyees  who  may  be  injured  or  disabled 
while  engaged  upon  public  works  under  control  of  this  Department, 
which  are  often  carried  on  in  remote  localities  where  access  to  physi- 
cians and  Boigeons  is  not  readily  had.  In  the  proseoation  of  work 
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requiring  the  use  of  complicated  machinery  and  of  high  explosives  in 
large  qaantities,  accidents  of  a  natnre  more  or  less  serious  are  boand 
to  occur,  dne  in  some  instances  to  carelessness  of  the  injured  or  of  some 
other  employee,  or  the  accident  may  be  unavoidable^  which  is  true 
undoubtedly  in  a  large  majority  of  cases.  In  any  event,  common 
humanity  demands  that  the  iignred  man  shall  be  conv^ed,  without 
loss  of  time  and  with  as  little  suffering  as  possible,  to  some  place 
where  medical  treatment  may  be  had.  In  recognition  of  this  natural 
claim  for  attention,  some  of  the  officers  in  charge  of  work  where  acci- 
dents of  a  serious  nature  have  occurred,  involving  intense  physical 
suffering  and  in  some  cases  loss  of  limb^  have  promptly  taken  measures 
for  the  care  of  the  injured;  but  the  Comptroller  has  decided  that 
exi>euditure8  for  such  purposes  can  not  be  passed  to  the  credit  of  the 
disbursing  officer,  and  his  only  recourse  has  been  to  Congress  for  a 
special  act  for  his  relief. 
Some  action,  it  seems  to  me.  is  necessary  on  the  part  of  Congress  to 

Slace  it  within  the  power  of  tne  Secretary  of  War  to  authorize  expen- 
itures  of  a  reasonable  amount  in  extending  aid  to  employees  injured 
while  in  the  employ  of  the  United  States,  and  I  earnestly  recommend 
that  the  subject  receive  careful  consideration  and  such  &bvorable  action 
as  in  the  judgment  of  Congress  may  be  deemed  equitable. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW 

HAMPSHIRE. 

This  district  was  in  the  charge  of  Lieut.  Col.  A.  N.  Bamrell,  Corps  of 
Engineers,  to  April  27, 1897,  and  of  Maj.  E.  L.  Hoxie,  Corps  of  Engi- 
neers, since  that  date,  these  officers  having  under  their  immediate  orders 
Lieut.  George  P.  Howell,  Corps  of  Engineers,  since  July  13, 1896.  Divi- 
tion  Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  since  April  30, 
1897. 

1.  Lubee  Channel^  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Bominion  of 
Owiada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide,  and 

but  2  feet  at  low  water  of  spring  tides.  A  project  was  adopted  in  1879 
which  as  subsequently  modified  provided  for  a  channel  275  feet  wide, 
increasing  to  300  feet  in  the  bends,  and  12  feet  deep  at  mean  low  tide. 
This  project  was  completed  in  1890,  practically  as  proposed,  at  a  cost 
of  $108,954.68.  In  1894  a  new  project  was  adopted  which  provided  for 
widening  the  existing  cfaauiiel  to  a  least  width  of  500  feet,  with  a  depth 
of  12  feet  at  mean  low  tide.  The  work  covered  by  the  new  ppoject  has 
been  estimated  to  cost  $150,000. 

Theexpenditure8toJune30,]896,araountedto$191,838.93($168,964.68 
on  the  oid  project  and  $22,884.26  on  the  new).  At  that  date  the  chan- 
nel dredged  under  the  project  of  1879  had  been  widened  about  170  feet 
at  the  entrance  and  about  100  feet  at  the  turn  just  above  Cranberry 
Point, 

Theexpendituresduring  the  fiscal  year  ending  June30,1897,amoanted 
to  $16,982.51.  The  opers^ions  consisted  in  dredging  under  a  contract 
completed  July  21, 1896,  The  total  quantity  of  material  dredged  was 
120,000  cubic  yards,  about  100,000  cubic  yards  of  which  had  been 
removed  during  the  previous  fiscal  year.  The  channel  was  widened 
about  170  feet  at  the  entrance,  and  about  150  feet  at  the  turn  just  above 
Cranberry  Point. 
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The  improvements  render  less  difficult  the  passage  of  a  way  which 
is  subject  to  strong  enrreuts  and  frequent  fogs. 

The  commerce  of  this  channel  not  being  local,  it  is  impracticable  to 
state  definitely  the  character  and  quantity.  The  local  tonnage  is  given 
as  52^300  tons.  It  is  estimated  by  the  depnl^  collector  of  customs  that 
about  2,000  vessels  of  all  classes  passed  through  the  channel  or  came 
in  for  refuge  during  1806. 


Joly  1,1896,  balance  nnezpended  949,161.07 

Jniw  90f  1897)  amonnt  expended  dnrlng  flscal  year   16, 962. 51 

July  1 , 1897,  balance  onexpended   32, 178.  S6 

Jaly  1,  1897,  ontBtanding  liabilitiea   «150.fl0 

July  1, 1897,  amount  covered  by  uneompJeted  cod  tracts   29, 000. 00 

  29,150.00 


Jnly  1, 1897,  balance  available   3, 028. 56 


r  Amonnt  (estimated)  reqaired  for  completion  of  exiBting  project   78, 000. 00 

J  AinoantthatcanbeprontablyexpendMinfiaealyearendinKjanedO,  1899  40,000.00 
1  Submitted  in  rompliance  with  Teqnirements  ox  sections  2  of  river  and 
i   harbor  acta  of  1866  and  1867  and  of  snndry  civil  act  of  June  4,  1897. 

(See  Appendix  A  1.) 

2.  Moosabec  Bar^  Maine. — Before  improvement  the  entrance  at  the 
eastern  end  of  Moosabec  Beach  was  difficult,  the  channel  being  crooked, 
with  ledges  on  either  hand.  The  direct  entrance  was  obstmeted  by  a 
bar  on  which  the  depth  was  less  than  6  feet  at  mean  low  tide. 

A  project  adopted  in  1881  provided  for  a  channel  14  feet  deep  at  mean 
low  tide  and  not  less  than  200  feet  wide  through  the  bar  at  the  eastern 
entrance  to  the  reach.  October  30, 1888,  this  project  was  ameiuled  to 
cover  the  widening  of  the  14-fi)ot  channel  to  300  feet,  the  removal  of 
ledges  obstructing  the  channel,  and  the  constmotion  of  a  small  break- 
water to  divert  cross  conents.  The  estimated  cost  of  the  pnyeot  is 
$114,000. 

The  expenditures  to  June  30, 1896,  amounted  to  $87,908.65.  At  that 
date  the  300-foot  channel  had  been  completed,  the  breakwater  had  been 
bailt,  and  1,940  cubic  yards  of  ledge  had  been  removed. 

The  expenditures  during  the  past  year  amounted  to  $60.42.  Opera- 
tions were  suspended  until  early  in  Jane,  1897,  when  the  removal  of 
ledge  in  the  western  approach  to  the  channel  was  resumed  under  a 
partly  completed  contract.  Though  some  work  was  done,  no  material 
had  been  actually  taken  up  at  the  close  of  the  flscal  year.  About  187 
cubic  yards  of  ledge  is  to  be  removed  under  the  contract  referred  to, 
and  about  760  cubic  yards  more  under  a  contract  made  Mf^  22, 1807. 

The  commerce  bene6ted  is  not  local,  the  reach  being  extensively  used 
by  coastwise  vessels  both  as  a  harbor  of  refuge  and  a  sheltered  route. 
It  has  been  estimated  that  about  2,000  vessels,  canying  276,000  tons  of 


freight,  passed  through  the  reach. 

Jnlv  1,  1896,  balance  nnexpended  $15,091.35 

Jane  30,  1897,  amount  expended  during  fiscal  year   60. 12 


July  1, 1897,  balance  unexpended   15, 030.93 

Jnly  1,  1897,  outstanding  liabilities   $431.03 

Jolv  1,  1897,  amonnt  covered  by  uncMnpleted  contracts   13, 969. 72 

  13,400.75 


July  1,  1887,  balance  available   1, 630. 18 


Amoont  (estimated)  required  for  completion  of  ezigting  project   11,000.00 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  11, 000. 00 
Snboiitted  in  compliance  with  requirements  of  8tK)tionB.2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  elvU  act  of  June  4,  1897. 

(Bee  Appendix  A  2.) 
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3.  Narraguagus  Rivery  Maine, — The  obstruction  to  navigation  con- 
sisted in  a  bar  at  the  month  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  G  feet  at  mean  low  tide. 

The  project  is  to  dredge  a  channel  not  less  than  200  feet  wide,  having 
a  depth  of  11  feet  at  mean  low  tide  up  to  Long  Point,  and  a  deptb  of  9 
feet  from  thence  to  the  anchorage,  at  an  estimated  cost  of  $50,000. 

The  expenditures  to  June  30,  1896,  for  improvements  below  Mill- 
bridge  amounted  to  $39,731.83.  At  that  date  the  channel  had  been 
dredged  to  the  full  width  of  200  feet,  up  to  the  new  steamboat  wharf, 
and  to  a  width  of  abont  150  feet  from  thence  to  tbe  old  steamboat 
wharf,  with  a  tnrning  basin  300  feet  wide  in  front  of  each  wharf. 

Dredging  was  commenced  Jane  12, 1897,  under  a  contract  dated  May 
4, 1897,  and  at  the  dose  of  the  fiscal  year  34,000  cubic  yards  of  material 
had  been  removed,  widening  the  channel  between  the  whEurres  60  feet, 
or  to  a  width  of  200  feet. 

The  tonnage  for  the  year  1896  is  given  as  18,175  tons.  The  greatest 
single  item  is  10,500  tons  of  lumber. 

July  1, 1896,  balance  nnexpended   95, 268. 17 

.Time  30, 1897,  amonnt  expended  daring  flsoal  year. ..    7.00 

Jnly  1, 1897,  balance  anezpended   5, 261. 17 

Jnlf  1, 1887,  ontBtanding  liabUitf es   4, 570. 00 

July  1, 1897,  balance  available   691. 17 

r  AmoDDt  (eatimated)  required  for  completion  of  existinK  project   5, 000. 00 

J  Amount  that  can  be  profitably  expended  in  ftscal  year  ending  J  nne  30, 1899  !),  000. 00 
J  Submitted  in  compliaDce  frith  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1887  and  of  sundry  olvll  act  of  June  4,  1897. 

(See  Appendix  A  3.) 

4.  Bredhcater  from  Mount  Desert  to  Porcupine  Island,  Bar  Karbor, 
Maine. — The  anchorage  in  front  of  the  town  of  Bar  Harbor,  aa  well  as 
the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas  from 
southerly  directions,  at  times  rendering  the  anchorage  insecure  and  the 
landing  of  passengers  and  ireight  at  the  wharves  difiicnit.  Tbe  origi- 
nal project  was  to  constract  a  riprap  breakwater  on  a  direct  liue  ftom 
Porcapine  Island  to  Dry  Ledge,  and  thence  to  within  a  short  distance 
of  Mount  Desert  Island. 

December  17, 1890,  the  Secretary  of  War  approved  a  slight  change 
in  the  direction  of  that  portion  west  of  Dry  Ledge,  the  alteration 
bringing  tbe  westerly  end  of  the  breakwater  somewhat  farther  to  the 
southward. 

in  January,  1893,  by  authority  of  the  Secretary  of  War  the  project 
was  again  amended,  and  now  provides  for  a  breakwater  on  tbe  direct 
line  first  proposed,  but  somewhat  shorter,  terminating  at  a  distance  oi 
abont  600  feet  from  the  low-water  line  on  Mount  Desert  Island,  and  a 
further  change  has  been  suggested  by  which  protection  will  be  given  to 
a  larger  area.   The  estimated  cost  of  the  present  project  is  $4^0,200. 

The  expenditures  to  June  30,  1896,  amounted  to  $159,348.30,  com- 
pleting the  breakwater  to  a  point  606  feet  west  of  Dry  Ledge. 

The  expenditure  during  the  fiscal  year  1897  was  $10,107.67,  making 
the  total  expenditures  $169,455.97,  and  completing  the  structure  for  a 
distance  of  666  feet  west  of  Dry  Ledge.  The  total  projected  length  of 
that  portion  west  of  the  ledge  is  1,440  feet. 

The  traffic  at  this  locality  is  chiefly  the  transportation  of  passengers 
and  supplies.  Ko  statement  of  tonnage  could  be  obtained. 
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July  1,  1896,  balance  anexpended  $10,661.70 

June  30, 1897,  amount  expended  during  fiscal  year   10, 107. 67 

July  1, 1897,  balance  unexpended   544. 03 

r  Amount  (estimated)  required  for  completion  of  existing  project   250, 200. 00 

J  AmoantUiatcanbeprofltablyexpend«dinfiscalyeareDduigJiine30,1899  10^  000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[   harbor  wxta  of  1866  and  1867  imd  of  sundry  oiril  act  of  June  4, 1897. 

(See  Appendix  A  4.) 

5,  Harbor  at  Sullivan  FallSy  Maim. — Snllivan  Biver  has  a  length  of 
about  6  miles,  and  is  the  outlet  of  a  large  bay.  About  midway  of  its 
length  a  point  of  land  projects  to  sach  extent  as  to  reduce  the  width  to 
about  one  fourth  that  immediately  above  and  below,  and  at  this  place 
the  slope  and  velocity  are  such  that  the  locality  is  termed  Sullivan 
Falls.  The  bottom  is  ledge,  the  higher  portions  forming  dangerous 
obBtmctions  to  navigation.  Hatchers  Bock,  about  midway  of  the  nar- 
row channel  at  the  foils,  had  originally  only  about  6  laches  of  water 
over  it  at  mean  low  tide. 

Under  a  project  completed  in  1875,  the  sum  of  $35,000  was  expended 
in  removing  three  old  piers,  in  excavating  the  obstructing  ledges  at 
the  falls  to  a  depth  of  7  feet  at  mean  low  tide,  and  iu  placing  spindles 
on  two  rocks  near  the  mouth  of  the  river.  This  work  was  of  material 
benefit  to  navigation. 

Under  the  act  of  1890,  nn  examination  was  made  of  Snllivan  Falls, 
and  a  new  project,  estimated  to  cost  $35,000,  for  removing  Hatchers 
Bock  and  two  other  points  of  ledge  to  a  depth  of  10  feet  at  mean  low 
tide  was  submitted.  The  first  appropriation  for  work  under  this  last 
project  was  by  act  of  June  3, 1896.  There  were  no  expenditures  during 
the  fiscal  year  ending  June  30, 1896,  and  no  work  was  done. 

There  were  no  expenditures  during  the  fiscal  year  1897,  and  no  work 
was  done.  A  contract  has,  however,  been  made  for  removing,  as  far 
as  Auds  will  permit,  the  ledge  known  as  Hatchers  Bock,  the  work  to 
be  done  during  the  present  season.. 

The  tonnage  for  1896  is  given  as  51,200  tons,  the  principal  items  being 
48,000  tons  of  granite  and  paving  blocks. 

July  1,  1896,  balance  unexpended   $5, 000. 00 

July  1,  1897,  amonnt  covered  by  uncompleted  contracts.  .......   4,500.00 

July  1,  1897,  balance  aTailable   BOO.  00 

{Amount  (estimated)  required  for  completion  of  existing  project   30, 000. 00 

AmoDnttbat  can  bepiofitablyexpendedinfiscal  year  ending  JuneSO,  1899  3(^000.00 
Submitted  in  compliance  with  reqairemeats  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  i,  1897. 

(Bee  Appendix  A  6.) 

6,  Union  Sivety  Maine. — Originally  the  channel  of  Union  Biver  was 
much  obstmcted,  and  iu  the  npper  part  almost  closed,  at  low  tide.  Under 
a  project,  completed  in  1873,  the  sum  of  $30,000  was  expended  in  remov- 
ing a  large  quantity  of  mill  waste,  ledge,  and  bowlders,  giving  a  depth 
of  3  to  £  feet  at  mean  low  tide  up  to  the  head  of  navigation  at  Blls- 
woith. 

A  survey  of  Union  Biver  and  Bay  was  made  under  the  act  of  1888, 
and  a  project  was  submitted  for  obtaining  a  channel  through  the  bar  at 
the  month  of  the  river  by  the  constrnction  of  a  jetty,  and  for  a  depth  of 
6  feet  at  mean  low  tide  in  the  npper  part  of  the  river  by  dredging.  The 
total  cost  was  estimated  at  $226,000,  about  $146,000  of  which  was  for 
dredging.  It  was  found  that  the  channel  was  again  filling  with  mill 
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waste.  The  first  appropriatioa  since  this  surrey  was  by  the  act  of  June 

3, 1896,  which  appropriated  1 15,000  for  improYiug  Union  River  by  dredg- 
ing, Th^e  were  no  expenditores  daring  the  fiscal  year  ending  Jane 
30, 1896,  and  no  work  was  done. 

There  were  no  expenditures  during  the  fiscal  year  1897,  and  no  work 
was  done.  Proposals  for  dredging  bare  been  invited,  the  bids  to  be 
opened  July  21, 1897, 

The  tonnage  for  1896  is  given  as  54,000  tons,  the  principal  item  being 
42j600  tons  of  lumber. 

Joly  1,  1896,  balance  unexpended  $15,000.00 

July  1, 1897,  balance  nnexpended   15,  000. 00 

f  Arnonnt  (estimated)  reqaired  for  completion  of  existing  project   130, 000. 00 

J  Amouut  that  CAD  beprofitabljir  expended  In  fiBcalyear  ending  Jmie30,1899   60^  000.00 
]  Submitted  in  conipliauoe  with  Teqnirements  of  Bectione  2  of  river  and 
i    harbor  acte  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 

(See  Appendix  A  6.) 

7.  Bagaduce  Biver,  Mame, — ^This  is  a  smsdl  stream  that  empties  into 
Penobscot  Bay  at  Gastine^  Maine.  The  upper  part  of  the  livex  divides 
into  two  branches,  one  called  Northern  Bay  and  the  other  South  Bay. 

Northern  Bay  near  South  Penobscot  is  a  shoal  sheet  of  water  of  about 
70U  acres  area,  the  bottom  of  which  for  the  greats  part  is  bare  at  low 
tide.  There  was  a  narrow  channel  from  Bridges  Point  to  Buwden's 
wharf  which  had  a  depth  of  less  than  2  feet  and  was  obstructed 
by  ledges  and  bowlders  near  Winslows  Island.  The  South  Bay  is 
obstructed  by  ledges  at  Johnsons  Narrows.  A  project  for  the  improve- 
ment of  the  Northern  Bay  was  adopted  in  1890,  which  has  for  its  object 
the  securing  of  a  channel  100  feet  wide  and  C  feet  deep  at  mean  low 
tide  from  Bridges  Point  to  Bowden's  wharf,  at  an  estimated  cost  of 
$45,000.  It  is  also  intended  to  remove  a  small  quantity  of  rock  obstruct- 
ing the  channel  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 189^ 
amoanted  to  $16,996.34.  The  channel  had  been  dredged  its  entire 
leng^  for  a  width  of  40  feet,  but  the  fall  projected  depth  had  not  been 
obtained  tbroaghont  At  Winslows  Island,  about  miaway  of  the  chan- 
nel and  where  it  is  shoalest,  a  depth  of  about  2  feet  at  mecm  low  tide 
has  been  secured  by  the  removal  of  bowlders. 

Proposals  for  continuing  the  excavation  of  the  channel  with  the 
available  fiinds  have  been  invited,  the  bids  to  be  opened  July  21, 1897. 

The  tonnage  for  1896  is  given  as  78,000  tons,  chiefly  brick,  grain, 
lumber,  and  Ome.  Probably  not  over  one^fifbh  of  this,  however,  passed 
through  the  improvement. 

July  1. 1896,  balance  mie]^endad   $6,001.66 

June  30, 1897,  amoant  expended  during  fisoal  year   39.50 

July  1, 1897,  balance  onexpended   4, 975. 16 

Joly  1, 1897,  oatstaoding  liabilities   25. 00 

Jnly  1, 1897,  balance  available   4, 950. 16 

{Amount  (estimated)  required  for  completion  of  existing  project   24, 875. 00 

AmoQnttbatcanbeprontablyexpendedhifisoalyeareQdingJaneSO,  1899  24,875.00 
Submitted  in  compliance  with  reqairemento  of  aectioiis  2  of  river  and 
harbor  aota  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Apiiendix  A  7.) 

8.  Penobseot  River,  Maine. — The  improvement  of  the  Penobscot  River 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  &et  wide,  12  fleet  deep  at  low  tide,  as  &r  up  as  Bangor.  At 
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that  time  the  ohannel  was  shoal  and  dangerous.  At  Bangor  the  depth 
did  not  exceed  aboat  6  feot  at  lowest  stages,  and  navigation  was 
obstructed  by  numeroas  I'ocks  and  ledges.  The  work  was  cootiuaed 
until  1880,  and  included  also  the  removal  of  obstructions  in  the  harbor 
at  Bangor  and  at  Bucksport,  the  expenditures  aggregating  $198,000. 
No  further  work  was  done  until  1884,  when  a  project  was  adopted  for 
widening  the  channel  at  Bangor  and  for  certain  improvements  in  the 
river  below,  near  Crosbys  Narrows,  at  an  estimated  cost  of  875,000. 
While  this  work  was  in  progress  a  survey  was  made^  under  the  river 
and  harbor  act  of  1886,  from  Bangor  to  Bucksport  Narrows,  and  a  proj- 
ect was  submitted  for  securing  a  22-foot  deptti  between  Bucksport  and 
Winterport,  at  an  estimated  cost  of  $365,000,  making  the  combined  cost 
of  the  two  projects  $440^000.  The  act  of  September  19, 1890,  appro- 
priated $25,000  and  provided  for  dredging  near  Stem's  mill. 

Another  snrvey  was  ordered  in  the  act  of  September  19, 1890,  which 
was  made,  and  the  report  published  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1892  {pp.  533-540). 

The  existing  project  for  the  improvement  of  the  Penobscot  River  may 
be  stated  as  follows:  To  widen  the  channel  at  Bangor  to  360  feet  and  a 
depth  of  11  feet  at  extreme  low  tide;  to  widen,  straighten,  and  deepen 
the  channel  near  Crosbys  Narrows  and  near  Stern's  uiill  to  a  depth  of 
12  fleet  at  extreme  low  tide,  and  to  secure  a  cbannel  depth  of  22  feet  at 
mean  low  tide  between  Bucksport  and  Winterport,  the  estimated  cost 
of  the  entire  work  being  $440,000.  This  estimate  includes  the  cost  of 
jetties  at  Frankfort  Flats  and  High  Head,  in  order  to  contract  the 
waterway  should  contxaction  be  necessaiy.  It  is  thought,  howerer, 
t3iat  as  the  deposit  of  sawdust  and  mill  waste  into  the  river  has  in  a 
large  measure  been  stopped,  and  as  the  channels  at  these  places  were 
obstmoted  chiefly  by  this  material,  the  oontraction  works  may  not  be 
necessary.  The  channel  at  Franktbrt  Flats  was  dredged  in  1890  to  22 
feet.  Subsequently  it  filled  up  on  the  sides  to  some  extent,  the  full 
depth  in  midchannel  being  maintained.  A  lator  survey  showed  that 
it  had  scoured  out  again,  and  that  there  existed  a  navigable  channel 
not  less  than  500  feet  wide  and  22  feet  or  more  in  depth  at  low  tide. 
As  this  is  all  the  project  contemplates,  no  further  works  of  any  kind 
are  now  proposed  at  Frankfort  Flats. 

The  channel  at  High  Head,  which  had  deepened  in  1891  from  natural 
causes,  subsequently  fllled  up  to  some  extent,  so  that  it  became  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.  This  was  done  during  the  season  of  1894. 

An  examination  at  both  Frankfort  Flats  and  High  Head  late  in  the 
season  of  1896  showed  that  at  Frankfort  Flats  there  was  a  good  chan- 
nel not  less  than  300  feet  wide,  with  a  depth  of  not  less  than  22  feet  at 
mean  low  tide.  At  High  Head  there  was  a  break  in  the  22-foot  contour 
for  a  distance  of  500  feet.  On  the  crest  of  this  shoal  the  least  depth 
was  in  excess  of  19  feet  at  mean  low  tide. 

No  appropriation  is  asked  for  the  improvement  of  the  Penobscot 
Biver  under  the  above  project. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1896,  aggregated  $348,300,  and  the  expenditures  under  the  various 
projects  to  die  same  date  amounted  to  $337,936.12. 

The  results  accomplished  are  the  widening  aud  deepening  of  the 
channel  at  Bangor  irom  a  depth  of  6  feet  at  extreme  low  tide  to  11  feet, 
for  a  width  of  360  feet;  the  dredging  of  the  shoal  at  St«m's  mill  to  12 
feet,  and  shoal  just  b^ow  Stem's  mill  to  the  same  depth;  the 

removal  <rf  rocks,  ledges,  and  other  obBtmotions,  the  dredging  of  the 
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shoals  near  Backsport,  aud  a  general  increase  ia  depth  and  width  of 
channels  from  the  mouth  up  to  Bangor.  ■ 

The  expenditures  during  the  fiscal  year  1897  amounted  to  $330.74. 
No  work  was  done,  the  only  operations  consisting  in  an  examinatioa  of 
work  previously  done  in  order  to  determine  its  condition. 

The  tonnage  for  the  year  189(i  is  given  as  715,911  tons,  the  principal 
items  being  212,513  tons  of  ooal,  161,000  tons  of  ice,  and  187,600  tons 
of  lumber. 

July  1, 1896,  balance  imozpended  '$1(^383.88 

June  30,  1897,  amount  ui>eaded  during  fiscal  year   330. 74 

July  1, 1897,  balani-e  unexpended  .'   10,  CSS.  14 

{Amount  (estimated)  required  for  completion  of  existing  project   290, 000. 00 

Submitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 

(See  Appeudiz  A  8.) 

9.  Belfmt  ffarbor,  Maine. — Originally  the  harbor  was  not  deep  enough 
to  accommodate  the  commerce.  At  one  place  the  depth  was  only  about 
4  feet  at  mean  low  tide. 

In  1876  a  project  for  dredging  was  adopted,  aud  the  work  was  com- 
l>Ieted  iu  1870,  at  a  cost  of  $22,000.  No  more  work  was  done  until 
1890,  when  a  new  project  was  adopted  by  which  it  was  proposed  to 
dredge  a  channel  250  to  300  feet  wide  and  15  feet  deep  at  mean  low 
tide  from  the  de^  water  at  the  entrance  up  to  the  upper  harbor;  to 
dredge  an  area  ou  the  north  side  of  the  harbor  to  a  depth  of  8  feet,  and 
to  dredge  an  area  on  the  south  side  of  the  channel  to  a  depth  of  13 
leet. 

The  estimated  cost  of  the  latter  project  was  $42,000. 

The  total  expenditures  up  to  June  30, 189G,  amounted  to  $52,714.82. 
At  that  date  the  8-foot  dredging  had  been  completed,  the  channel  of . 
entrance  had  beeu  dredged  to  the  full  projected  width  and  depth,  and 
the  area  on  the  south  side  of  the  channel  had  been  dredged  for  a  width 
of  about  320  feet. 

The  operations  during  the  fiscal  year  consisted  in  dredging  on  the 
south  side  of  the  channel,  where  60,506  cubic  yards  of  matwial  was 
removed  during  May  and  June,  1897,  completing  the  project. 

The  tonnage  for  1896  is  given  as  62,240  tons,  the  largest  single  item 
being  14,500  tons  of  coal. 

July  1,  1896,  balauce  unexpended   $S,28S.-18 

June  30,  1897,  amount  expended  during  fiscal  year   1,616.07 

July  1,  1897,  balance  unexpended   6,669.11 

Jnly  1,  1897,  outstanding  liabilities   6,(^.66 

July  1, 1897,  balance  available   638. 55 

(See  Appendix  A  9.) 

10.  Camden  Harbor ^  Maine. — Before  the  improvement  under  the  exist- 
ing project  was  commenced,  vessels  drawing  more  than  6  feet  could  not 
reach  the  wharves  at  h)w  tide.  The  first  project  completed  iu  1876,  at 
a  cost  of  $30,000,  was  fi)r  regulating  the  entrance  by  dredging  channt^s 
100  feet  wide  and  7  feet  deep  at  mean  low  tide,  1,500  feet  long  on  the 
east  side  and  1,400  feet  long  on  the  west  side. 

The  improvement  projected  at  the  present  time  is  to  dredge  an  area 
at  the  eastern  part  of  the  entrance  to  a  depth  of  12  feet  at  mean  low 

'  UiHers  from  last  year's  re]>ort  by  59  cents,  Iwing  amount  of  Trewory  settlement 
nu-  telegrams  made  in  Hay,  1896. 
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tide;  to  dredge  a  cbaniiel  on  each  side  of  tfae  harbor,  and  the  approach 
to  the  same,  to  a  depth  of  10  feet  at  mean  low  tide;  to  dredge  small 
channels  at  the  upper  end  of  the  harbor  to  a  depth  of  5  feet  at  meao 
low  tide;  and  after  completion  of  the  above^  to  dredge  the  middle 
gronnd  of  the  harbor  to  the  same  depths  as  the  acyacent  channels. 

The  expenditares  under  the  present  project  to  the  close  of  the  flsoal 
year  ending  June  30, 1806,  amounted  to  $34,638.78.  As  a  result  all  the 
channels  were  practically  finished,  and  about  500  feet  of  the  middle 
ground,  measured  from  the  outer  end,  had  been  removed. 

The  expenditures  during  the  fiscal  year  1897  amounted  to  $10,048.17. 
During  the  latter  part  of  the  working  season  of  1896  there  was  dredged, 
under  contract,  61,999  cubic  yards  of  material,  practically  fini^ing  the 
removal  of  the  middle  ground,  aud  completing  the  project. 

Ko  statistics  could  be  obtained. 

Jaly  1, 1896,  balance  nnexpendod  $10, 361. 23 

Jtme  30, 1897,  ameunt  ezpeDded  daring  flacsJ  year   10, 048. 17 

July  1, 1897,  balance  nnexpended   313. 06  ■ 

(See  Appendix  A  10.) 

11.  Bockland  Sarbor,  Maine. — ^The  location  of  Bockluid  Harbor  is 
such  that  besides  accommodatiDg  its  own  commerce,  it  affi>rda  a  con- 
venient reflige  for  large  numbers  of  coasting  vessels,  when  the  project 
for  a  breakwater  was  adopted,  the  harbor  was  open  to  easterly  storms, 
the  anchorage  was  unsafe,  ana  the  seas  often  broke  over  the  wharves. 

The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters, one  starting  from  Southwest  Ledge  in  the  harbor  and  running 
ill  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet; 
the  other  starting  from  Jameson  Point  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $6/iO,000.  The  top  of  each  break- 
water was  to  be  ouly  5  feet  above  the  level  of  mean  low  tide, 

November  3, 1886,  the  project  was  amended  so  as  to  bring  the  top  of 
the  breakwater  from  Jamesgn  Point  to  the  level  of  high  tide,  leaving 
the  other  as  originally  designed.  The  estimated  cost  was  thus  increased 
to  $650,000. 

May  2, 1890,  the  Secretary  of  War  approved  a  further  modification 
of  the  project.  Instead  of  building  the  second  breakwater  from  South- 
west Ledge  in  a  northerly  direction,  on  which  no  work  had  been  done, 
it  was  decided  to  prolong  the  one  from  Jameson  Point  in  a  southerly 
direction.  By  doing  so  a  much  larger  area  of  the  harbor  would  secure 
protection.  The  estimated  cost  of  the  new  project  was  $632,500,  this 
being  inclusive  of  the  part  already  constructed. 

Under  the  act  of  1894  a  survey  was  made  of  the  harbor  with  a  view 
to  making  it  available  for  vessels  of  a  deeper  draft.  A  reixtrt  on  this 
survey,  submitted  in  December,  1895,  contained  a  plan  for  further 
improvement  by  removing  two  dangerous  groups  of  ledges  occupying 
central  positions  in  the  harbor,  and  for  dredging  along  the  harbor  line 
to  depths  of  from  4  to  13  feet  at  mean  low  tide.  The  estimated  cost  of 
this  improvement  was  $402,000.  Congress,  by  act  of  Jnne  3,  1896, 
indaded  this  plan  in  tiie  project  for  improving  Sookland  Harbor,  making 
the  estimated  oost  of  tlie  combined  project  $1,034,500.  The  same  act 
authorized  the  removal  of  an  old  hnlk  at  a  cost  not  to  exceed  $1,500, 
and  provided,  the  means.  This  addition  brought  the  total  oost  of  the 
improvement  up  to  91,036,000,  of  which  9275,600  had  been  appropriated. 
The  act  of  1896  also  authorized  contracts  to  be  made  for  the  work  nec- 
essary to  complete  the  projects.   The  item  in  the  act  is  as  follows : 

Improving  harbor  at  Rockland,  Maine:  C<mtlnalnghnpnmmea^lnoliidisgpiq)est 
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reeommeDded  by  Chief  of  EDglaeers  noder  date  of  December  fourteenth,  eighteen 
hundred  and  ninety-five,  tventy-tire  thoaaand  fire  hundred  dtdlara,  of  which  one 
tboiiBRDd  five  buDdred  dollars  may  be  expended  for  the  removal  of  an  old  halk  lank 
intheharbor:  Frorided,  That  conttacte  may  be  entered  into  by  the  Secretary  of  War 
for  snob  materials  and  work  as  may  be  necessary  for  the  completion  of  said  projects 
for  tfae  improvement  of  said  harbor,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aj^gregate  seven  hnndred  and  sixty 
thousand  five  hnndred  dollars,  exclusive  of  the  amount  herein  and  heretofore" 
appropriated. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  there  had  been 
expended  ou  the  breakwater  the  sum  of  $249,6*28.10,  and  283,143  tx)n8 
of  stone  had  been  placed  in  position,  practically  completing  the  work 
from  the  shore  end  out  to  a  point  2,736  feet  from  high-water  line. 

During  the  fiscal  year  1897  the  expenditures  amounted  to  $872.38. 
A  coutract  was  made  May  4,  1897,  for  completing  the  breakwater. 
The  contractor  began  delivering  stone  June  3,  1897,  and  at  the  close  of 
the  fiscal  year  had  deposited  2,260  tons  in  place. 

It  has  been  deemed  best  to  defer  the  rock  excavation  aud  dredging 
contemplated  by  the  project  until  aftrar  the  breakwater  is  completed,  it 
being  thought  that  the  additional  protection  given  by  the  breakwater 
will  reduce  the  coat  of  the  rock  work. 

'J'he  tonnage  of  Kocklaud  Harbor  for  1896  is  given  as  580,296  tons. 
The  chief  items  were  215,250  tons  of  wood  and  cooperage,  and  127,500 
tons  of  lime. 

July  1, 1896,  balance  unexpended   $25, 871. 90 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897   360,000.00 

876,871.90 

June  30,  1897,  amount  expended  during  flacal  year   872. 38 

July  1,  1897,  balance  unexpended   374,999.53 

July  1, 1897,  outstanding  liabilities   $330. 00 

July  L 1897,  amount  covered  byunoompleted  contracts   207,660.00 

  207,880.00 

Jnly  1, 1897,  balance  available   167, 119. 62 

f  Amount  (estimated)  required  for  completion  of  existing  project   410, 600. 00 

J  Amount  that  can  be  profitably  expended  in  flscal  year  ending  June30,i899  410, 500. 00 
I  Submitted  in  compliance  with  renuirementa  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  11.) 

IS.  Carvers  Harbor,  Vttialhaven,  Me. — The  anchorage  at  this  harbor 
is  limited  and  the  harbor  shoal,  there  being  less  than  8  feet  at  meau  low 
tide  over  the  most  of  it,  which  is  not  sufficient  for  the  class  of  vessels 
freighting  at  that  place. 

A  survey  was  made  nnder  the  provisions  of  the  act  of  1894,  and  a 
report  was  submitted  iu  February,  1895,  containing  two  plans  of  im> 
provement.  The  first  was  to  dredge  the  inner  harbor  to  a  depth  of 
10  feet  at  mean  low  tide,  and  to  make  a  larger  area  available  for  anchor- 
age by  the  construction  of  a  breakwater  in  the  outer  harbor,  at  a  total 
estimated  cost  of  $ii9,500.  The  second  plan,  estimated  to  cost  $64,000, 
-was  to  dredge  the  inner  harbor  to  a  depth  of  16  feet  at  meiuL  low  tide. 
The  latter  constitutes  the  present  project. 

There  had  been  no  expenditures  up  to  the  close  of  the  fiscal  yeiur 
ending  June  30, 1896,  and  no  work  had  been  done. 

There  were  no  expenditures  during  the  fiscal  year  1897,  and  no  work 
was  done.   Proposals  for  beginuing  the  dredging  of  the  harbor  have 
been  invited,  the  bids  to  be  opened  July  21, 1897. 
,^  The  tonnage  tbr  1896  was  given  as  63,078  tons,  nearly  40,000  tons  of 
wliioh  was  stone. 
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Jalyl,  1896.  balance  Doexpeiided  $10,000.00 

July  If  1897,  balance  unexpended   10, 000. 00 

f  Amonnt  (estimated)  required  for  completion  of  exietin^  project   54, 000.00 

J  AmountthatcanbeprofltablyexpeiidediatiHcal^earendingJunt)30,188&  M, 000, 00 
I  SnBmitted  in  compliance  with  reqairemeuts  ot  Bectiona  2  of  river  and 
{    harbor  acts  of  lti66  and  1867  and  of  ntndiy  oivil  act  of  June  4, 1897. 

(See  Appendix  A  12.) 

13.  Georges  River,  Maine. — ^Thts  river  has  a  depth  of  aboat  3^  i^th- 
oms  up  to  within  about  a  mile  of  Thoinaston,  but  iiom  there  the  chau- 
uel  in  narrow,  with  a  least  depth  of  about  11  feet  at  mean  low  tide,  with 
a  sharp  bend  in  the  channel. 

A  survey  was  made  under  the  act  of  1894,  and  the  rex>ort  submitted 
in  January,  1895,  contained  a  project,  estimated  to  cost  $30,000,  for 
deepening  channel  to  16  feet  at  mean  low  tide  for  a  width  of  from  90 
to  220  feet  and  for  repairing  a  stone  beacon.  By  act  of  Jane  3, 1896, 
Congress  adopted  this  project  and  made  the  first  appropriation. 

There  had  been  no  expenditures  up  to  the  close  of  the  fiscal  year 
ending  Jane  30, 1896,  and  no  work  had  been  done. 

There  were  no  expenditures  during  the  fiscal  year  1897,  and  no  work 
was  done.  A  contract  has  been  made  for  dredging  to  the  extent  of  the 
available  flinds,  the  work  to  be  done  daring  the  present  season. 

The  tonnage  for  1896  is  pat  at  45,375  tons,  19,000  tons  of  which  was 
lime,  the  other  principal  items  being  coal,  lumber,  ship  timbers,  and 
wood. 

July  1, 1896,  balimce  nnexpendod   910,000.00 

July  1, 1897,  balance  unncpended   10, 000. 00 

July  1, 1897,  amonnt  covered  by  unoompletad  oontraots   9, 000. 00 

July  1, 1897,  balance  available   1,  000. 00 

[  Amount  (estimated)  required  for  completion  of  existine  project   20, 000. 00 

J  Amountthatcanbetirontablyexpendedin fiscal yearendmgJtmeSO,  1899  20,000.00 
I  Submitted  in  compliance  with  reqairemeuts  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  anndry  oivilaot  of  June  4, 1897. 

(See  Appendix  A  13.) 

14.  Kennebec  River,  Maine. — Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  the  tbot  of  Swan  Island 
and  (Gardiner  was  obstrnced  by  shoals  near  Beef  Bock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangeroas  snnken  ledges  in  Lovcgoy 
Narrows,  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at 
mean  low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat 
channel  to  the  west  of  Swan  Island  (at  Hatchs  Bock)  was  obstructed  by 
a  shoal  over  which  there  was  only  7^  feet  of  water,  and  the  channel 
between  Gardiner  and  Augusta,  a  diatanceof  6^  miles,  was  obstructed 
by  shoals  which  gave  a  navigable  depth  of  only  3^  feet  of  water  in  low 
sammer  tide. 

Appropriations  were  made  at  various  times  between  1827  and  1853 
for  improving  the  river,  and  a  project  was  adopted  in  1866  for  removing 
rocks  and  straightening  and  deepening  the  upper  part  of  the  river. 
The  estimated  cost  was  $50,000. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000.  In  1871  the  project  was  extended, 
the  additional  cost  being  estimated  at  $13,000,  making  the  estimate  for 
the  entire  project  $93,000.  It  was  again  extended  in  1872  to  inclade 
the  removal  of  ledges  in  Lovcyoy  Narrows  at  an  additional  estimated 
cost  of  $30,603.61.  This  project  was  modified  in  1873,  and  as  modi- 
fied was  completed  in  1877. 
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In  1881  a  project  was  adopted  for  the  improTement  of  tbe  channel 

west  of  Swan  Island  and  near  the  north  end  of  it.  The  estimated  cost 
of  this  project,  which  waa  completed  in  1M83,  was  $20,500. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  a  further  improvement  of  the  river,  giving  12  feet 
clear  depth  at  low  tide  up  to  the  Upper  Sands  Bar,  near  South  Gar- 
diner, 10  feet  tbeuce  to  Hinckley  Shoal,  and  8  feet  thence  to  Augusta, 
together  with  an  improvement  of  the  steamboat  channel  west  of  Swan 
Island  to  9  feet  at  mean  low  tide.  Tbe  estimated  cost  of  this  project 
was  $410,500,  which  estimate  was  subsequently  increased  to  $^,500. 

In  August,  1892,  the  project  was  revised  and  a  general  project  for 
the  improvement  adopted,  as  follows;  for  a  channel  depth  of  13  fbet 
np  as  far  as  Sands  Island;  12  feet  thence  to  Hinckley  Shoal  and  10 
feet  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west  of  Swan 
Island,  and  the  removal  of  old  bridge  pi^s  at  Hallowell,  all  the  above 
depths  being  .referred  to  mean  low  tide.  The  estimated  cost  of  this 
revised  project,  which  was  approved  August  19, 1892,  was  $388,500. 

The  total  expenditures  for  the  river  np  to  June  30, 1896,  amounted  to 
$420,447.10.  The  following  work  had  been  accomplished:  The  channel 
near  Beef  Eock  had  been  improved  to  give  a  clear  depth  of  over  12 
feet,  and  a  training  wall  completed.  The  dangerous  rocks  in  Lovejoy 
Narrows  had  been  removed  to  a  depth  of  12  feet,  and  some  of  them  to 
15  feet,  and  the  channel  straightened.  Channels  had  been  dredged 
to  12  feet  at  mean  low  tide  through  Upper  Sands  Bar,  Gardiner  Shoal, 
Browns  Island  Shoal,  and  Hinckley  Lower  Shoal,  and  to  10  feet  through 
Hinckley  Upper  Shoal ;  thence  to  Augusta,  about  3^  miles,  the  ohuinel 
had  been  deepened  to  about  7  feet,  tiiongh  some  shoaling  had  since 
taken  place.  The  ledge  at  Kehnmkeg  Island  had  been  removed  to  12 
feet,  the  steamboat  channel  west  of  Swan  Island  had  been  deepened  to 
11  feet,  and  the  old  piers  of  the  bridge  at  Hallowell  had  been  removed. 
A  jetty  about  1,500  feet  long  had  been  built  at  Upper  Sands  Bar. 

The  operations  during  the  fiscal  year  consisted  in  redredging  the 
channels  west  of  Swan  Island,  in  removing  ledge  to  a  depth  of  15  feet 
at  mean  low  tide  at  Lovejoy  Narrows,  and  in  dredging  through  Britts 
Shoal  for  a  width  of  100  feet  to  a  depth  of  10  feet  at  mean  low  tide. 
All  the  above  work  was  completed.  Unless  new  conditions  develop, 
only  the  dredging  of  Gages  Shoal,  near  Augusta,  is  to  be  done  in  order 
to  complete  the  project.  Bids  for  the  latter  work  were  received  Mar<^ 
31, 1897,  but  the  proposals  containing  provisions  at  variance  with  the 
spedflcations  all  were  rejected.  The  work  has  been  readvertised,  the 
bids  to  be  opened  July  21, 1807. 

It  has  been  impracticable  to  obtain  commercial  statistic^s  for  1896. 
In  1895  the  tonnage  was  given  as  1,162,972  tons,  the  chief  items  b^g 
872,000  tons  of  ice  and  168,429  tons  of  coal. 

JiUy  1,  1896,  balBBce  iiDexpended   $79/902.90 

Jane  SO,  1897,  umonnt  expended  during  fiBoal  year   27, 666. 31 

July  1,  1897,  balance  nnexpended   52, 246. 59 

July  1,  1897,  outstanding  liabilities   200.00 

Jnly  1, 1897,  balance  avallaTjle   62, 046. 59 

{ Amount  (estimated)  required  Tor  completion  of  existing  project   58, 600. 00 

Submitted  in  compliance  with  zequiremente  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A 14.) 
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15.  Sasanoa  Rivera  Maine. — Originally  this  stream  was  mach 
obstructed  in  the  vioinity  of  Upper  Hell  Gate.  The  channel  at  and 
near  that  place  was  crooked  and  narrow  and  obatnicted  by  dangerous 
ledges,  the  shoaleet  of  which  "had  not  more  tiian  3  feet  of  watw  on  it 
at  mean  low  tide. 

Between  1870  and  1871  the  sam  of  $45,500  was  appropriated,  and 
the  navigation  was  much  improved  by  rock  excavatioD,  dredging,  and 

the  coustraction  of  a  small  jetty. 

A  Borvey  was  made  under  the  act  of  1894,  and  the  report,  submitted 
in  December  of  that  year,  contained  a  new  project,  estimated  to  cost 
$19,000,  for  widening  the  channel  at  Upper  Hell  Gate  to  a  width  of 
125  feet,  with  a  depth  of  12  feet  at  mean  low  tide,  by  ledge  excavation ; 
for  dredging  to  the  same  depth  at  Garletons  ledges,  and  for  construct- 
ing a  beacon  on  the  jetty  at  Camp  Ground.  Congress  adopted  the 

Sroject  by  the  act  of  Jane  3,  1896,  fmd  made  an  appropriation  of 
19,000  for  its  execution. 

There  had  been  no  expenditures  under  the  present  project  up  to  the 
dose  of  the  fiscal  year  eniding  June  30, 1896,  and  no  work  had  be^  done. 

The  expenditures  daring  the  fiscal  year  1897  were  $439.07. 

The  removal  of  ledge  at  Hell  Gate  was  commenced  daring  the  latter 
put  of  May,  and  was  in  progress  at  the  close  of  the  yefu*,  when  aboat 
113  cubic  yards  of  ledge  had  been  removed  under  a  contract  covering 
the  removal  of  about  900  cubic  yards. 

It  has  been  impracticable  to  obtain  commerdal  statistics  for  ISSM. 


Jnlj  1, 1?96,  b^aDceonezpended   91^000.00 

Jnne  90,  1S97,  amoniit  expended  daring  flscftl  year   438. 07 


July  1,  1897,  balance  nnexpended   18,660.  W 

July  1,  1897,  oatotandingliabilitiea   $174. 10 

Ja^  1,  1887,  amonnt  covered  hy  unoompleted  contnots   9, 190. 96 

  9, 366. 06 


July  1,  1897,  balance  araUable   9, 195. 87 


(See  Appendix  A  15.) 

16.  Portland  Sarhor,  Maine^ — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  good,  but  prior 
to  the  improvements  made  by  the  Government  the  approach  to  the  inner 
harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground,  over 
which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide,  while 
between  it  and  Stamford  Ledge  the  greatest  available  depth  was  only 
16  feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city  was 
exi>OAed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it  dan- 
gerous for  vessels  to  lie  at  the  docks,  and  the  depth  along  this  front 
was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavailable 
for  commercial  purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undcurtaken  by  authority  of  act  of  Congress  of  1868. 
The  pnject  at  that  time  was  to  excavate  a  channel  300  feet  wide  through 
the  sontheru  sloi*  of  the  middle  ground  to  a  depth  of  20  feet  at  mean 
low  tide  and  the  removal  of  the  bar  off  the  Grand  Trunk  wharves  to 
the  same  depth. 

In  1870  the  prcyect  was  amended  so  as  to  provide  for  a  channel  400 
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feet  wide,  aud  in  1871  it  was  again  amended  so  as  to  provide  for  a 
width  of  500  feet. 

In  1872  the  iuiprovemeut  of  Back  Cove  was  added  to  the  project, 
luid  in  December  of  that  year  tbe  project  was  further  amended  by 
providing  for  the  dredging  of  the  inner  harbor  np  to  the  harbor 
commiBsionerB'  lines  to  a  depth  of  16  feet.  By  1876  all  the  contem- 
plated improvements  had  been  executed  except  some  dredging  in  the 
inner  harbor. 

In  1881  Congress  made  an  appropriation  for  the  fhrther  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  tbe  middle  ground,  at  an  estimated  cost  of 
$160,000.  The  project  was  completed  in  1885. 

In  1886  the  Board  of  Trade  of  Portland  asked  for  the  farther  improve- 
ment of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  lStH>  this 
project  was  adopted,  the  estimated  cost  being  $135,000,  Under  appro- 
val of  the  Secretary  of  War,  dated  February  20, 1890,  this  project  was 
extended  to  include  a  small  quantity  of  dredging  in  the  upper  harbor, 
estimated  to  cost  $5,000,  making  the  total  estimated  cost  of  the  project 
$140,000.  In  February,  1894,  it  was  again  extended  to  cover  the  widen- 
ing of  the  upper  end  of  the  29-foot  channel  aud  the  dredging  of  a  25- 
foot  channel  to  connect  the  deep  water  in  the  lower  part  of  the  harbor 
with  that  in  the  upper  part,  but  without  addition  to  the  estimated  cost. 
In  November,  1894,  all  the  work  proposed  for  Portland  Harbor  up  to 
that  time  was  completed. 

By  the  act  of  1896  Congress  adopted  a  project,  for  dredging  to  a 
depth  of  30  feet  at  mean  low  tide  over  tbe  greater  part  of  the  area  of 
the  harbor.  This  work  was  estimated  to  cost  $770,000,  aud  the  same 
act  combined  with  it  the  project  for  improving  Back  Cove,  which  was 
partly  completed.  The  total  estimated  cost  of  the  combined  project 
was  made  $946,500. 

The  act  of  June  3,  1896,  appropriated  $20,000  for  this  work  and 
authorized  the  making  of  contracts  for  its  completion,  but  limited  such 
contracts  to  $810,000  in  addition  to  the  amount  appropriated.  The 
language  of  the  act  is  as  follows: 

Improving  Portland  Harbor,  Maine,  according  to  the  report  of  the  Chief  of  Engi  - 
neers  dated  April  seventeenth,  eighteen  hundred  and  ninety-Bix,  and  continuing  im- 
provement  of  Back  Cove,  acoordlng  to  existing  project,  twenty  thoueaud  dollars: 
Pnvided,  That  contracts  may  be  entered  into  by  the  Secretair  of  War  t<xr  saoh 
materials  and  work  as  may  he  necessary  for  the  completion  of  such  projects,  to 
be  paid  for  as  appropriations  may  frum  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  eij^t  hundred  and  tea  tbooaand  dollars,  exclasive  of  the  amount 
herein  appropriated. 

The  total  amount  expended  on  Portland  Harbor,  including  Back 
Cove,  np  to  June  30, 1896,  was  $692,435.25.  These  expenditures  resulted 
in  giving,  by  means  of  the  breakwater,  partial  protection  to  vessels  at 
the  lower  wharves  aud  an  available  depth  ot  29  feet  at  mean  low  tide 
up  to  said  wharves;  in  Back  Cove  the  channel  had  been  dredged  to  the 
full  width  of  300  feet  for  about  one-half  its  length  and  to  a  width  of 
about  215  feet  for  the  remaining  length. 

There  was  no  work  of  improvement  done  during  the  year.  June  4, 
1897,  a  contract  was  entered  into  for  doing  all  the  work  covered  by  the 
present  project.  At  the  close  of  the  year  the  contractors  had  placed  a 
di-edge  and  two  scows  on  the  work,  bat  no  dredging  had  yet  been  done. 

The  tonnage  for  1896  is  given  as  1,357,575  tons,  the  largest  single 
item  being  542,055  tons  of  wtal  and  wood. 
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Jnlyl,  1896,  balance  onespended  ■$20,291. 80 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897   330, 000. 00 

870,391.80 

June  SO,  1897,  unooat  expended  dnring  flioal  year   1, 731. 37 

July  1, 1897,  balance  anexpended   368, 660. 43 

Jnly  1,  1897,  oatBtanding  liabilitiea   $400, 00 

Ju^  1, 1897|  amoimt  covered  by  anoompleted  oontraotB          518, 499. 00 

  518, 899. 00 

f  Amonnt  (eetlmsted)  required  for  completion  of  existing  pn^eet   460, 000. 00 

J  Amonnt tbat  can beptofltably  expended  in  flsoslyear endiDK  J ane 30, 1899  450, 000. 00 
]  Submitted  in  commiaDce  vith  nqnirementi  of  eeetlons  2  of  rirer  and 
[   harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  16.) 

17.  8aco  River,  Maine. — ^The  first  work  done  on  the  Saco  Biyer  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers,  plac- 
ing beacous  or  baoys,  and  removing  obstmctions.  Prior  to  this  the 
depth  of  water  on  the  bar  was  onlyabont  2  feet  at  mean  low  tide,  while 
much  of  the  river  was  deeper.  The  entrance  was  also  dangerona  in 
rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in  the 
river  proper,  in  connection  with  the  svift  currents,  made  its  navigation 
dangerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  month  of  the 
river,  and  a  project  was  adopted  in  1867.  The  project  was  for  the  con- 
struction of  a  breakwater^  the  removal  of  sunken  rocks,  and  the  rebuild- 
ing of  some  of  the  most  important  piers,  against  which  vessels  might 
drift  without  damage.  This  prefect  was  completed  in  1878  at  a  cost  of 
$169,276. 

Nothing  more  was  done  on  the  Saco  until  1883,  when  a  resnrvey  of 
the  breakwater  was  made  and  a  new  project  submitted  for  raising  and 
repairing  it  and  extending  it  out  to  Sharps  Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of 
the  river.  This  was  done  in  1885  and  a  project  submitted  for  the 
improvement  of  the  river  proper  from  its  mouth  to  tiie  head  of  naviga- 
tion. In  1886  and  1888  appropriations  were  made  for  repairing  and 
raising  the  breakwater  and  for  improving  the  river.  In  1890  the  two 
projects  were  combined,  so  that  the  one  now  in  process  of  execution  is 
for  improving  the  Saco  River,  including  the  breakwater,  and  the  con- 
struction of  a  jetty  opposite  the  latter. 

The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1896, amounted  to  $331,081.12,  and  resulted  in  removingthe  dangerous 
ledges,  in  constructing  piers  to  prevent  vessels  from  being  swept  on 
the  rocks,  in  constructing  a  substantial  breakwater  on  the  north  side 
of  the  entrance  and  a  jetty  on  the  south  aide  of  the  entrance  to  con- 
tract the  channel  way  with  a  view  to  obtaining  a  greater  depth  over 
the  bar;  also  in  deepening  the  channels  in  the  upper  portion  of  the 
river  by  dredging  and  the  construction  of  contraction  works. 

Ko  work  was  done  during  the  year. 

An  examination  at  the  month  of  the  river,  made  in  December  1896, 
showed  that  a  6-fOot  channel  had  developed  and  maintained  under  the 
combined  influence  of  the  breakwater  and  jetty,  and  that  all  tliat 
remains  to  be  done  to  complete  the  project  is  to  raise  the  shore  end  of 
the  breakwater  and  extend  it  far  enough  inshore  to  prevent  sand  from 
being  carried  over  and  around  it  during  northeasterly  storms. 

No  further  appropriation  is  asked  for  the  present. 


*  Inehidee  ^1.80  ftom  aoeonnt  tax  Back  Core. 
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Ihe  tonnage  for  1896  is  given  as  59,756  tons,  t^e  largest  item  being 
30,000  tons  of  brick  and  18,000  tons  of  coal. 

July  L  1896,  balance  unexpended   $10, 098. 88 

June  30, 1897, amount  expended  during  fluftl  yeu.  i   317.33 

Jnly  1, 1897,  balance  onezpended   10, 376. 65 

Amoant  (estimated)  required  for  completion  of  existiug  project   62,  dOO,  00 

Submittea  in  oompUance  -with  reqnirementa  of  sections  3  of  river  and 
harbor  acts  of  1868  Mid  1867. 

(See  Appendix  A  17.) 

18.  Bellamy  Rtver.  New  Hampshire. — A  snryey  was  made  of  the 
B^lamy  Biver  in  1887,  and  a  project  of  ImproTement  submitted;  esti- 
mated coat  128,000,  sabseqnenthr  increased  in  1891  to  $35,000.  Origi- 
nally the  river  was  too  dioal  fac  asy  navigation  except  for  a  short 
distonce  &om  its  moath. 

The  project  is  to  secure  a  channel  50  feet  wide  and  6  feet  deep  at 
mean  low  tide,  from  the  mouth  of  the  river  up  to  Sawyer's  mill,  at 
Bover,  The  rise  and  fall  of  tide  being  about  7  feet,  a  high-water  navi- 
gation of  12  feet  will  be  secured.   This  project  was  adopted  in  1888. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1896,  amounted  to  $29,264.01,  and  resulted  iu  giving  a  channel  from 
the  month  to  within  a  short  distance  of  its  projected  limit,  50  feet  wide 
and  5  feet  deep  at  low  tide. 

Operations  during  the  fiscal  year  consisted  in  completing  the  dredg- 
ing of  the  chanuel  and  torning  basin,  the  work  being  finished  in 
September,  1896. 

Commercial  statistics  for  1896  conld  not  be  obtained.  The  tonnage 
for  1886  was  given  as  17,541  tons,  the  chief  item  being  15,000  tons  of 


brick. 

Jnly  1, 1896,  balance  unexpended   15, 735. 99 

Jnne  30, 1897,  amount  expended  dQring  fiscal  year   6, 378. 97 

Jidy  1,  Viffl,  balance  unexpended   367. 03 

(See  Appendix  A  18.) 


19.  Goeheeo  Biver,  New  Bampshire. — Before  the  improvement  was 
begnUf  the  river  from  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some  places  as  little 
as  6  inches  at  mean  low  tide.   The  tide  rises  and  falls  about  7  feet. 

A  project  for  imi>rovemeaDt  was  adopted  in  1S71,  which  provided  for 
a  channel  40  feet  wide  and  4  feet  deep  from  the  Lower  Ifarrows  np  to 
Collin's  wharf.  The  estimated  cost  was  $45,000.  Subsequently,  more 
accnrate  and  extended  surveys  having  shown  the  practicability  and 
importance  of  extending  the  improvements  up  to  the  head  of  naviga- 
tion, the  project  was  extended  and  the  estimate  increased  to  $S5,WHi. 
This  project  was  completed  in  1879.  The  improvements  had  opened  up 
a  large  commerce,  employing  large  vessels  where  formerly  only  flat- 
boats  bad  beeu  used,  in  consequence  of  which  the  project  was  still 
further  extended  by  providing  for  a  "cut  off"  throufih  Alleys  Point, 
widening  to  60  feet  and  deepening^  to  5  feet  the  existing  ebanneln  through 
Trickeys  and  Clements  Point  sboals,  and  blasting  and  lemoving  other 
obstructions.   The  extended  project  was  completed  in  1888. 

In  1889  a  new  survey  was  made  nndcr  the  river  and  harbor  act  of 
1888,  and  a  new  projeot  was  submitted  for  obtaining  a  depth  of  7  feet, 
increased  to  7^  in  rock,  with  a  width  of  5  i  feet  in  rock  and  60  to 
76  where  the  material  is  less  expensive  to  remove.  This  project  was 
adopted  In  1890,  and  is  estimated  to  cost  $175,000. 
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Tbe  total  expenditures  up  to  Jane  30, 1896,  amoQBted  to  9217,080.02. 
These  expenditares  resulted  in  giving  a  cbannel  throngh  the  rocky  bed 
of  the  river  6  feet  deep  and  40  feet  wide  in  the  narrowest  parts,  where 
the  depth  before  was  only  from  6  inches  to  2  feet.  Under  the  last  project 
the  upper  end  of  the  channel  at  Dover  had  been  deepeued  to  7  feet  at 
mean  low  tide  for  a  length  of  1,200  feet,  with  a  width  varying  from  100 
to  140 feet.  Portions  of  the  channel  above  and  below  Glements's  wharf, 
of  a  total  length  of  600  feet,  had  also  been  dredged  to  the  same  deptii, 
and  the  excavation  of  the  channel  through  the  ledge  at  Upper  Karrows 
was  nearly  completed. 

The  operations  consisted  in  completing  the  excavation  of  the  chan- 
nel throngh  the  Upper  Narrows  and  the  removal  of  a  small  shoal  at 
Dover,  formed  daring  the  ireshet  of  March,  1896. 

The  tonnage  for  18%  is  given  as  59,756  tons,  Ute  principal  items  being 
brick  and  coal. 


Jnlj  1.1896,  balance  nnezpended   $22,919.98 

June  30, 1897,  amount  expended  dnriag  fiscal  year   8, 137. 67 


Jnly  1,  1897,  balaace  nnespended   14,782.31 

Jnly  1, 1897,  oatstaoding  liabilities   «1, 921. 78 

July  1, 18B7,  amonnt  ooveied  by  nnoompleted  contracts   9, 760. 00 

 ^   11,674.78 


July  1, 1887,  balance  available   3, 107. 53 


r  Amomit  (estimated)  reqnired.fi»  completion  of  existing  pzojeot   106, 000. 00 

J  AmonntthatcanbepiofitablyexpAadedinfiscalyearenmng Jiine30,1899  50, 000. 00 
]  Submitted  in  compliance  with  TequiremBnto  of  Bections  3  of  river  and 
I.   harbor  acts  of  1866  and  1867  and  of  sundry  ^Ivil  act  of  June  4, 1897. 

(See  Appendix  A 19.) 

20.  Harbor  of  refuge  at  Little  Barbor,  New  Hampshire. — A  survey 
was  made  of  Little  Harbor  in  1382,  and  a  plan  of  improvement  pro- 
posed for  the  opening  of  a  channel  of  entrance  to  a  depth  of  9  feet  at 
low  tide  and  a  width  of  100  feet,  together  with  a  basin  300  by  700  feet, 
which  was  to  be  protected  by  a  rabblestone  breakwater.  The  esti 
mated  coat  was  933,000.  This  project  was  approved  in  1886,  and  its 
ezecation  entered  upon.  In  1887  the  project  was  enlfurged  to  provide 
for  the  construction  of  two  breakwaters — one  on  the  north  the  other 
on  the  aonth  side  of  the  entrance  to  the  harbor — and  the  dredging  of  an 
anchorage  about  49  acres  in  extent  in  tbe  protected  area  to  a  depth  of 
12  feet  at  mean  low  tide.  The  estimated  cost  of  tbe  enlarged  project 
was  $235,000,  and  the  act  of  1888  made  an  appropriatiou  for  the  work 
ou  tlie  (enlarged  plan. 

In  October,  1894,  after  the  breakwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by  roduc- 
ing  the  area  of  the  anchorage  to  be  dredged  to  about  40  acres,  instead 
of  49.  At  the  same  time  tlie  project  was  revised,  and  the  cost  of  the 
entire  work  placed  at  $145,000. 

Befora  the  improvement  the  depth  in  the  barbor  was  only  about  6 
feet  at  low  tide,  and  tlie  anchorage  was  small  and  exposed. 

The  expenditures  np  to  June  30, 1896,  amounted  to  9109,664.13.  At 
that  date  both  breakwaters  had  been  completed  and  the  anchorage  had 
been  dredged  to  a  widtli  of  415  feet — 9  feet  deep  at  mean  low  tide  for 
KK)  feet  of  its  widtli  and  12  feet  deep  for  f  lie  remaining  width. 

Operations  dnring  the  fiscal  year  consisted  in  widening  the  anchor- 
age by  dredging.  Work  was  comineitced  •Iniie  24,  18'.i7,  and  by  the 
ck»se  of  the  year  4,829  cubic  yards  of  material  had  been  taken  ont 

There  is  no  oommerce,  properly  considered  as  such,  in  Little  Harbor. 
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Tlie  work  is  intended  as  a  harbor  of  refuge,  raid  was  nsed  dnring  the 
last  six  months  of  1896  by  aboat  60  craft,  large  and  small. 


July  1, 1896.  balance  noexpeuded   $10, 335. 87 

June  30, 1897,  amonnt  expended  doling  fiscal  year   161. 27 


July  1, 1897,  balance  unexpended   10, 171. 60 

Jaly  1, 1897.  outstanding  liubilities   $100.  00 

July  1,  1897,  amount  covered  by  uncompleted  oontnwts   8,  &'J&.  00 

— ~   9,025.00 


July  1, 1897,  balance  available   1,  U6. 60 


Amonnt  (estimated)  required  for  completion  oi'  existing  project   25, 000. 00 

Amount  that  can  bf.protitably  expended  in  fiscal^ear  ending  June  30,1899  35, 000. 00 
fiubmitted  in  compfianoe  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  A  20.) 

21.  Removing  mnken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  wreck  of  the  schooner  L.  Holtcay,  just  below  Turners 
Point,  Milbridge,  Me.,  was  removed  during  the  year  and  placed  in  a 
small  cove,  where  it  is  to  be  destroyed.  The  destractiou  is  not  yet 
completed. 

(See  Appeu<lix  A  21.) 

SXAMINATIOKS  AJtD  SUBVBTS  HADE  IN  OOUPLTANCE  WITH  BITEB 
AND  HABBOB  ACT  OF  JtJNE  3,  1896. 

■ 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  June  3, 1896,  were  made  by  the 
local  engineer  officers  and  reports  thereon  submitted : 

1.  Preliminary  examination  of  Chandlers  Kiver,  Maine^  with  a  view  to 
its  improvement  by  dredging  from  its  mouth  to  the  wliarves  at  Jonesboro. — 
Lieut.  Gol.  A.  K.  Damrell,  Corps  of  Engineers,  submitted  report  of 
examination  April  22,  1897.  He  states  that  the  improvement  desired 
is  the  deepening,  widening,  and  straightening  of  the  channel  where 
necessary,  so  as  to  permit  of  the  use  of  a  larger  class  of  vessels  than  is 
now  possible,  and  that  a  channel  6  feet  deep  at  mean  low  water  or  17 
feet  at  mean  high  water,  with  a  width  of  93  feet  at  the  upper  end, 
increasing  to  250  feet  at  the  lower  end  (just  above  Looks  Head],  and 
the  same  width  at  the  bends,  would  be  sufficient  for  the  traffic;  and  the 
Chief  of  Engineers-concurs  in  advising  a  survey  of  the  river,  estimated 
to  cost  $600,  upon  the  results  of  which  a  more  reliable  opinion  as  to  the 
extent  of  the  improvement,  justified  by  the  commerce  involved,  can  be 
formed.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  43,  Fifty-fifth  Congress,  first  session.  (See  also  Appendix 
A  22.) 

3.  Preliminary  examination  of  Union  River,  near  the  city  of  Ellsworth, 
in  Hancock  County,  Me. — Lieutenant-Colonel  Damrell  submitted  report 
of  examination  January  30,  1897.  The  act  of  June  3,  1896,  besides 
directing  this  preliminary  examination  at  Ellsworth,  also  provided  for 
a  survey  of  "  Union  Eiver,  for  a  deeper  and  broader  channel,"  and, 
moreover,  made  an  appropriation  of  $15,000  for  "improving  Uniou 
Biver,  Maine^  by  dredging."  As  Congress  lias  made  appropriation  for 
improving  this  stream,  it  has  apparently  determined  the  worthiness  of 
this  particular  work.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  6,  Fifty-fifth  Congress,  first  session.  (See 
also  Appendix  A  23.) 
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5.  Preliminary  examination  ofjouth  channel  of  branch  of  Penobscot 
RireTy  MainCj  in  FranJcforty  in  Wal^  County,  with  a  vieic  of  removing 
an  old  wreck,  and  estimate  of  cost  thereof. — Lien  ten  ant- Colonel  Damrell 
submitted  report  of  ezamiuation  April  22, 1897.  The  wreck  was  found 
to  be  in  Marsh  Biver,  near  its  junction  with  the  Penobscot,  and  is 
reported  to  be  that  of  the  schooner  Swan.  It  is  the  opinion  of  the  local 
officer,  concurred  iu  by  the  Chief  of  Engineers,  that  the  wreck  should 
be  removed,  and  that  a  survey,  estimated  to  cost  $100,  should  be  made 
to  obtain  data  for  preparation  of  spedftcatioDS.  The  report  was  trans- 
mitted to  Cougress  and  printed  in  House  Doc.  No.  45,  Fifty-fifth  Con- 
grees,  first  session.  <See  also  Appendix  A  24.) 

4.  Preliminary  examinatvm  of  Boothhay  Haroor,  Maine. — Lientenant- 
Colonel  Damrell  submitted  report  of  examination  April  23, 1897.  The 
improvement  desired  is  the  widening  of  the  15-foot  area  iu  the  upper 
harbor,  so  as  to  bring  that  depth  within  reach  of  the  wharves;  and 
it  is  the  opinion  of  the  local  officer,  which  is  concurred  in  by  the  Chief 
of  Engineers,  that  this  harbor  is  worthy  of  improvement  by  the  Gen- 
eral (liovemment,  provided  it  be  shown  by  a  survey,  estimated  to  cost 
$500,  that  such  improvement  can  be  effected  at  a  reasonable  cost.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  46, 
Fifty-fifth  Congress,  first  session.   (See  also  Appendix  A  25.) 

5.  Preliminary  examinati<m  of  Oyster  River,  Meio  Hampshire. — Lien- 
tenant-Golonel  Dainrell  submitted  report  of  examination  April  22, 1807. 
It  is  his  opinion,  concurred  in  by  the  Chief  of  Engineers,  that  the 
locality  Is  worthy  of  improvement,  provided  a  survey,  estimated  to 
cost  $200,  should  show  that  the  improvement  conld  be  made  at  small 
cost.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  40,  Fifty-fifth  Congress,  first  session.  (See  also  Appendix 
A  26.) 

6".  Survey  of  St.  Croix  Riverj  below  Calais,  between  Maine  and  Neic 
Brunsicick, — M^j.  R.  L.  Hoxie,  Corps  of  Engineers,  submitted  report  of 
survey  May  7, 1897.  The  plan  of  improvement  presented  contemplates 
providing  a  channel  12  feet  deep  at  mean  low  tide,  aud  200  feet  wide  at 
the  lower  end,  near  Hills  Point,  contracting  gradually,  except  at  bends, 
to  100  feet  at  the  upper  end,  near  the  toll  bridge  at  Calais,  the  cost  of 
which  is  estimated  to  be  $200,000,  with  a  small  annnal  expenditure  fbr 
maintenance.  If  Uie  resulting  benefit  to  commerce  is  to  be  the  measure 
of  the  division  of  cost  between  the  two  countries,  it  is  estimated  by 
the  local  officer  that  the  United  States  should  bear  nine-tenths  of  the 
expense  and  the  Dominion  of  Canada  one-tenth.  But  if  each  Govern- 
ment is  to  pay  for  the  work  to  be  done  within  the  limit  of  its  own  ter- 
ritory, then  the  cost  of  the  improvement  should  be  equally  divided 
between  the  United  States  and  Canada.  Major  Hoxie  states  that  the 
present  condition  of  the  channel  which  needs  improvement  is  due  in  a 
great  measure  to  the  accumulation  of  refuse  thrown  into  the  stream  by 
sawmills  on  both  sides  of  the  river.  In  his  opinion  the  Canadian  Gov- 
ernment will  not  appropriate  money  for  improvement  of  this  river  until 
preservation  of  channel  is  assured  by  the  absolute  suppression  of  the 
practice  of  throwing  mill  waste  into  it,  and  the  United  States  should 
take  tiie  same  position.  Subject  to  this  condition,  however,  he  consid- 
ers the  proposed  improvement  to  be  eminently  worthy.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc  No.  55,  Fifty-fifth 
Congress,  first  session.   (See  also  Appendix  A  27.) 

7.  Survey  of  Mackias  River,  Maine,  from  Ma^hias  to  MacMasport — 
Lieutenant-dolonel  Damrell  sabmitt^  a  report  of  survey  Ajpril  23, 1897. 
A  prqfeot  for  improvement  of  this  locality  was  completed  iu  1877,  and 
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in  1804  a  survey  was  made,  and  a  new  project  for  improrement  was 
submitted  under  date  of  January  9, 1895. 

In  view  of  an  examination  made  in  November,  1896,  wbich  showed 
that  the  survey  of  1894  and  the  project  and  estimate  submitted  in  189o 
were  still  good,  a  new  survey  was  deemed  an  unwarranted  expense, 
and  Lieutenant-Colonel  Damrell  again  presents  the  project  proposed  in 
1895,  which  is  to  open  a  channel  125  feet  wide  and  7  feet  deep  at  mean 
low  tide  (about  20  feet  at  high  tide),  except  at  and  above  Middle  Bock, 
estimated  to  c6st  $50,000.  In  his  opinion  the  river  is  worthy  of  improve- 
ment, but  it  is  reported  that  mill  waste  is  still  allowed  to  ^o  into  the 
river  both  at  Machiaa  and  above,  which  would  again  fill  np  in  time  any 
channel  that  might  be  dredged.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc  No.  48,  Fifty-fifth  Congress,  first  ses- 
sion.  (See  also  Appendix  A  28.) 

8.  Surveif  of  Bangor  Harbor  and  Penobscot  Rivery  inelndit^  mouth  of 
Kenduskeag  River,  Maine. — Lieutenant-Colonel  Damrell  submitted  report 
of  survey  April  23,  1897.  Under  former  projects  for  improvement  of 
this  locality  a  good,  navigable,  safe  channel  of  22  feet  np  to  Winterport, 
of  12  feet  up  to  above  Stern's  mill,  and  11  feet  up  to  Bangor,  at  extreme 
low  tide,  has  been  obtained,  and  the  local  officer  states  that  what  is 
now  needed  is  the  dredging  of  a  channel  90  ffeet  wide  and  2  feet  deep 
at  extreme  low  tide,  or  15  feet  at  ordinary  high  tide,  in  Kenduskeag 
River  from  its  month  up  to  Kendnakeag  Bridge,  and  deepening  the  har- 
bor of  Bangor  in  firont  of  the  Boston  and  Bangor  Steamboat  Wharf  to 
11  fSset  from  l^e  harbor  line  out,  estimated  to  cost: 

For  Kenduskeag  ChaDnel  910,680.45 

For  the  other  work   17, 940. 45 

total   28, 620. 90 

Lieutenant-Colonel  Damrell  is  of  opinion  that  the  river  is  worthy  of  the 
improvement  proposed.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doe.  No.  49,  Fifty-fifth  Congress,  first  session.  (See 
also  Appendix  A  29.) 

9.  Survey  of  Sarraseeket  River,  Maine, — Lieutenant-Colonel  Damrell 
submitted  report  of  survey  April  23, 1897.  Under  appropriations  here- 
tofore made  for  improvement  of  this  river  a  channel  was  obtained  with 
a  width  of  90  feet  and  a  depth  of  14  feet  at  high  tide,  a  central  cat  70 
feet  wide  having  a  depth  of  17  feet  at  high  tide.  No  survey  was  con- 
sidered necessary  at  this  time.  Lieutenant-Colonel  Damrell  slates  that 
a  channel  70  feet  wide  and  20  feet  deep  at  high  tide  can  be  obtained  at  an 
estimated  cost  of  $8,0U0,  but  as  the  prospective  commerce  upon  which  the 
previous  improvement  was  based  has  not  developed,  and  as  there  seems 
to  be  no  immediate  prospect  of  it,  it  would  seem  that  farther  improve- 
ment might  be  deferred  until  there  should  appear  to  be  a  need  for  it. 
The  report  was  transmitted  to  Congress  and  printed  in  House  I  >oc.  No. 
47,  Fifty-fifth  Congress,  first  session.   (See  *Uro  Appendix  A  30.) 

10.  Survey  of  Royal  River,  Maine. — Lieutenant- Colonel  Damrell  8ul>- 
mitted  report  of  survey  April  23, 1897.  He  states  that  theimprove- 
m^t  desired  is  the  deepening  of  the  present  6-foot  channel  to  7  feet  at 
mean  low  water,  and  to  widen  it  where  it  is  narrow  from  Yarmouth 
down  about  one-third  of  a  mile,  which  he  estimates  will  cost  about 
$4,400;  bnt  in  his  opinion  the  commerce,  both  present  and  prospective, 
is  so  small  that  the  expenditure  of  even  the  amount  required  for  the 
improvement  woald  not  be  justified  by  the  interests  involved.  The 
retiort  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  44, 
Fifty-fifth  Congress,  first  session.   (See  also  Appendix  A  31.) 

11.  Survey  of  Bxetw  River,  New  Kampthire,  from  iU  mouth  to  the 
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«mwr  bridge  in  JBxeter, — Ueatenant-Oolonel  Damrell  submitted  report 

of  survey  April  23, 1897.  This  river  has  heretofore  been  auder  improve- 
ment by  the  United  States,  the  woik  being  completed  in  1881,  and  the 
project  now  preseuted  contemplates  the  restoration  of  the  channel 
depths  and  widths  up  to  Oziww,  and  thence  ap  to  Exeter,  to  obtain  1 
foot  more  (11  feet  at  mean  high  water)  than  before  with  the  Bame  width, 
with  a  turning  basin  at  the  npper  end,  200  by  110  feet,  estimated  to 
cost  $12,000.  It  is  the  opinion  of  Lieutenant-Colonel  Damrell  that  the 
river  is  worthy  of  improvement,  at  least  to  the  extent  of  restoring 
the  old  channel  obtained  in  1881.  The  report  was  transmitted  .to  Con- 
g^ress  and  printed  in  House  Doc  UTo.  41,  fifty-fifUi  Oongreas,  first  ses- 
sion. (See  also  Appendix  A  32.) 

IMPBOyEU£NT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 

This  district  was  in  the  char^  of  Lieat.  Col.  S.  M.  lltfansfield,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Meriwether  L. 
Walker,  Corps  of  Engineers,  from  July  14, 1896,  to  December  29, 1896, 
and.  Lieut.  John  S.  Sewell,  Corps  of  Engineers,  since  April  6, 1897. 

1.  Newhuryport  Harbor^  Massachmetts. — Newburyport,  Mass.,  is  sit- 
uated about  2^  miles  from  the  Atlantic  Ocean,  ou  the  south  bank  of  the 
Merrimac  Biver.  The  moutli  of  the  river  is  obstructed  by  a  sandy  bar, 
over  which  originally  but  7  feet  dra:^  at  low  water  could  be  carried  in 
a  narrow  shifting  chauneL 

The  object  of  the  improvement  is  to  create  tAiTongb  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  Teasels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the  tide 
with  as  great  draft  as  can  reach  Newbnryport  by  the  river  at  high  tide. 

The  prqfeet  submitted  September  16, 1880,  proposed  two  converging 
mbblestone  jetties,  their  outer  ends  1,000  feet  apart  and  to  be  extended 
parallel  to  the  axis  9f  the  channel  if  necessary;  and  the  protection  of 
the  beacb  in  thdr  vicinity. 

The  estimated  cost  of  the  converging  portions  of  the  jetties  and  the 
shore  protection  was  $240,000  (Annual  Report,  Chief  of  Engineers,  1881, 
Part  I,  p.  507). 

This  estimate  was  revised  in  1881,  and  increased  to  $365,000  (Auunal 
Beport,  Chief  of  Engineers,  1881,  Part  I,  p.  602). 

The  project  was  modified  in  1882  so  as  to  provide  for  the  partial 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long 
and  5A  feist  above  mean  low  water  (Annnal  Beport,  Chief  of  Engineers, 
1883,  Part  I,  p.  434). 

The  diieotion  of  the  sonth  jetty  and  the  churaotw  of  the  shore  protec- 
tion was  modified  in  1883.  The  north  jetty,  from  Salisbury  Beach,  was 
to  be  about  2,900  feet  long,  and  the  south  jetty,&om  Plum  l8land,about 
1,500  feet  long,  including  shore  exteusion. 

Both  are  15  feet  wide  on  top,  which  is  a  plane  12  feet  above  mean 
low  water.  The  two  jetties  have  slopes  of  1  on  2  on  the  sea  side  and 
of  1 OD  1  on  the  harbor  side. 

In  1884  the  estimate  of  cost  was  increased  to  $375,000,  to  inclade  cost  of 
tiiedike  closing  Plum  Island  Basin.  (AnnnalBeport,  1884, vol.  l,p.  494.) 

In  1884  it  was  proposed  to  extend  both  jetties  parallel  to  the  axis  of 
the  channel  for  a  distance  of  6X0  feet.  Ko  estimate  of  coat  of  exten- 
sion was  made.  (Annnal  Beport,  1884,  Part  I,  p.  496.) 

In  1886  it  was  proposed  to  make  the  parallel  jetties  1,000  feet  long, 
estimate  of  cost  of  parallel  portions  waa  made.  (Annnal  Report, 
1886,  Part  I,  p.  558.) 

On  March  24, 1897,  an  estimate  of  coat  of  the  parallel  extenaiom  of 
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the  jetties  waa  submitted.  This  estimate  increased  the  total  estimate 
of  cost  of  the  improvement  $224,547.49. 

Tho  total  appropriatiODB  to  date  have  been  $313,500.  ' 

The  total  expenditure  to  June  30, 181)6,  was  $295,957.29,  and  at  that 
date  the  north  Jetty  was  completed  for  a  length  of  2,705  feet  and  the 
south  jetty  for  i,fl40  feet. 

The  Plum  Island  Bike  was  817  feet  long,  5^  feet  high  above  mean  low 
water,  except  near  the  center,  where  a  weir  150  feet  long  and  2  feet 
above  mean  low  water  was  left  temporarily. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet  long. 

The  channel  across  the  bar  had  been  deepened  to  13  feet  at  mean  low 
water,  affording  greatly  increased  facilities  to  navigation. 

Ou  October  12, 1896,  a  contract  was  entered  into  for  the  delivery  ot 
13,000  tons  of  stone  in  the  south  jetty. 

Oi)erationB  were  in  progress  under  this  contract  during  the  fiscal 
year,  but  as  only  476  tons  of  stone  has  been  deposited  iu  the  jetty  to 
date  the  works  of  improvement  remain  practically  unchanged. 

The  survey  of  the  bar  made  in  June,  1897,  shows  by  comparison  with 
the  survey  of  1895  that  the  extension  of  the  south  jetty  has  made  its 
influence  felt  upon  the  bar,  resulting  in  a  shoaling  of  the  channel 
extending  to  the  sonthward  along  the  shore  of  Plum  Island  from  13 
feet  to  10.5  feet  depth  at  mean  low  water,  and  the  opening  of  another 
channel  through  the  bar  of  about  equal  width  and  depth  to  theieast- 
ward  in  the  location  proposed  by  the  project  of  improvement 


Jnly  1, 1896,  balance  unexpended  $17, 512. 7L 

June  30, 1897,  amonnt  expended  dnring  fiacal  year   -SBS.  06 

Jnly  1,  1897,  balance  unexpended   16,543. 65 

Jnly  1, 1897,  oatstauding  liabilities   4628.54 

Jnly  1,  1897,  amonnt  covered  by  nnoompleted  conttaots   12, 899. 72 

'    13,428.26 


July  1,  1897,  balance  available   3, 115.  39 


( Amount  (estimated)  required  for  completion  of  existing  project   286, 047. 49 

J  AmonnttliatcaDboprofltabIyexpendeaiDi\BoalyeareQdinKJane30,1899  286^047.49 
)  Submitted  iu  compliance  with  requirements  of  sectionii  H  of  river  and 
[    harbor  acts  of  1866  and  1867  uid  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  1.) 

2,  Mcrrimae  BivWjMasaa^nsetU. — ^The  mouth  of  the  MerrimaoBiver 
is  15  miles  northwest  from  Gape  Ann,  Massachusetts.  Tide  water 
extends  up  it  a  distance  of  21^  miles,  or  to  the  foot  of  the  Upper  Falls, 
1^  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  iu  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked,  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  aud  proceed  to  South  Amesbury,  9  miles  A*om  the  mouth. 
The  sea  bar  at  the  mouth  pf  tlieriver  has  been  improved  under  specific 
appropriations  for  the  improvement  of  Newbnryport  Harbor,  while 
many  sunken  rooks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar 
have  been  removed  by  general  appropriations  fbr  the  improvem«it  of 
the  river. 

The  object  of  the  improvement  is  to  widen,  straighten,  and  deepen  the 
natural  channel  of  the  river  from  the  bar  to  the  head  of  tide  water. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  iieet;  at  Haverhill 
Bridge,  4.t>  feet. 
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The  project  originally  adopted  in  1870  prox)08ed  to  remove  obBtrac- 
tions  from  the  Upper  and  Lower  Mitchells  Falls,  and  to  remove  the 
Gang^vay  Bock  and  the  Boilers  in  Newburyport  Harbor. 

The  cost  was  estimated  to  be  $69,025. 

The  project  was  modified  in  1874  so  as  to  inclade  the  removal  of  rocks 
in  and  ne^  the  draw  of  the  brid^  at  Deer  Island^  2  miles  above  New- 
bniyport,  and  at  Socks  Bridge  and  at  Little  Curriers  Shoals,  East  Hav- 
erbUl,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
high- water  stages  of  the  river:  From  the  month  to  Deer  Island  Bridge, 
5  miles,  16^  feet;  thencetoHaverhlUBridge,  12^  miles,  12  feet;  thence 
to  the  foot  of  Mitchells  Falls,  Hazeltine  Bapids,  1^  miles,  10  feet;  tlience 
through  Mitchells  Falls  to  the  head  of  the  Upper  Falls,  2^  miles,  not  less 
than  4^  feet  when  the  mill  water  at  Lawrence  is  running. 

T^is  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  are  $247,366.72. 

The  expenditure  to  June  30,  1896,  was  $242,366.72. 

The  excess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 
rocks  and  other  obstmctions  that  were  unknown  and  removal  not  con- 
templated when  the  estimate  was  made,  and  by  the  expense  of  neces- 
'  sary  surveys  and  examinations  not  provided  for  in  the  estimate. 

On  June  30, 1894,  the  project  for  the  improvement  of  the  river  was 
completed. 

The  act  of  Angnst  17, 1894,  provided  as  fbllows: 

The  Secretary  of  War  is  directed  out  of  the  appropristion  on  hand  to  make  a  reanr- 
vey  of  said  river,  with  a  view  of  obtaining  a  depth  ap  to  Haverhill  eqnal  to  that  over 
the  bar  nt  Newbnryport. 

Work  on  this  survey  was  commenced  in  December,  1894,  and  the  final 
report  submitted  January  15, 1896,  and  published  as  House  Doo.  No. 
168,  Fifty-fonrth  Gongress,  first  session. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for  the 
removal  of  certain  rocks  below  Bocks  Bridge. 

On  October  15, 1396,  a  contract  was  entered  into  with  the  Eastern 
Dredging  Company  to  dredge  800  cubic  yards  of  bowlders  firom  the 
channel  in  the  vicinity  of  Bocks  Bridge. 

The  contract  was  completed  in  December,  1896. 

On  May  6, 1897,  an  estimate  was  submitted  of  cost  of  obtaining  a  chan- 
nel 150  feet  wide  and  7  feet  deep  at  mean  low  water  A*om  Newburyport 
to  Haverhill,  in  accordance  with  the  river  and  harbor  act  of  June  3, 1896, 

This  estimate  was  published  as  House  Doc  No.  62,  Fifty-fifth  Con* 
gresa,  first  session,  and  also  forms  Appendix  B  22  of  this  report 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  cities  and  towns  sitoated  on  its  banks  to  the  head 
of  navigation.  No  definite  statement  of  the  amoont  and  value  thereof 
can  be  given. 

July  1, 1896,  balance  unexpended   $5, 000. 00 

June  30,  1897,  amount  expended  daring  fiscal  year     8,693.95 

July  1, 1897,  balance  unexpended   1,306.06 

(See  Appendix  B  2.) 

3,  Powow  River.  Ma»8(u^u»etU. — Powow  Biver  is  a  tributary  of  the 
Merrimac  Biver,  into  which  it  entere  firom  the  north  about  3^  miles 
above  Newburyport. 

From  its  month  tide  water  extends  9,600  fiset  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water,  at  au 
estimated  cost  of  877,000. 
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On  March  24, 1897,  a  revised  estimate  of  cost  of  tbe  improvement 
was  submitted  in  accordance  with  Department  letter  of  August  7, 1896, 
making  the  total  cost  of  the  improvement  $104)^000. 

The  total  appropriations  to  date  have  been  939,000. 

The  expenditure  to  June  30, 1S96,  was  $5,126.83. 

At  that  date  operations  weie  in  progress  under  a  oontsaot  dated 
October  15, 1894,  for  the  improvement  of  the  river. 

This  was  the  &rBt  work  done  under  the  project  and  no  benefit  to  com- 
merce had  been  secured  at  that  date. 

During  the  fiscal  year  the  coutract  of  October  15,  1894,  was  com- 
pleted, securing  a  channel  of  fall  projected  depth  and  length  and  at 
least  30  feet  wide. 

On  October  15, 1896,  a  contract  was  entered  into  for  dredging  from 
the  channel.  This  contract  was  completed  May  21,  1 897,  and  at  the 
date  of  this  report  the  channel  is  12  feet  deep  at  mean  high  water,  45 
feet  wide  for  3,252  feet  of  its  length,  and  at  least  30  feet  wide  fbr  i  ts  ftill 
projected  length. 

J1U7  1, 1896,  balance  onexpended  $33, 874. 17 

June  80, amount  expended  dnrlng  fiscal  year   33, 760. 34  . 

July  1,  1897,  lialance  unexpended   123. 93 

{Amonnt  (estimated)  required  for  oompletion  of  existing  project   61, 000. 00 

Amoanttiiat  can  be  profitably  expentlea  in  tiscal  year  ending  June  30, 1899   61, 000. 00 
Submitted  in  compliance  witli  remiiremeute  of  Hectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndxy  olvU  act  of  June  i,  1887. 

(See  Appendix  B  3.) 

4.  Sssw  Biver,  Massaehusetti. — Essex  Biver  empties  into  Ipswich 
Bay  about  3  miles  southeast  of  the  mouth  of  Ipswich  Biver,  Massachu- 
setts. It  is  navigable  at  high  water  to  the  wharves  in  the  town  of 
Essex,  a  distance  of  6  miles,  but  no  navigable  low-water  channel  exists 
for  12,000  feet  below  the  town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  tbe  river. 

The  project  for  improvement  was  submitted  May  15, 1891,  and  pro- 
posed a  channel  60  feet  wide  and  i  feet  deep  at  mean  low  water  to  the 
wharves  at  Essex,  estimated  to  cost  $25,000. 

Tbe  total  appropriations  to  date  have  been  $15,000. 

The  expenditure  to  June  30, 1896,  was  $9,711.39. 

At  that  date  the  channel  was  at  least  25  feet  wide  and  4  ieet  deep  at 
mean  low  water  from  the  mouth  to  the  drawbridge  in  Essex. 

On  June  28, 1897,  proposals  were  received  for  the  work  under  project 
fi>r  expenditure  of  ^6,000,  appropriated  by  the  river  and  harbor  act  of 
June  3, 1896. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  the 
condition  of  the  improvement  at  this  date  is  the  same  as  on  June  30, 1896. 

July  1,  1896,  balance  unexpended    $5, 288. 61 

July  1,  1897,  balance  unexpended   6,  288. 61 

July  1, 1897,  ontstandiag liabilities   19.00 

Jn^  1,  1887,  balance  available   6, 288. 61 

f  Amount  (eBtfmated)  required  for  completion  of  existing  project   10,000.00 

J  Amounttbatcanbeprofitably  expended  in  fiscal  yeareudingJaneSO,  1899  1^000.00 
1  Submitted  tn  CiUDplIance  with  requirements  of  Bections  2  of  river  and 
[   harbor  acta  of  1866  and  1867  and  of  Bondry  civil  act  of  Jane  4, 1887. 

(See  Appendix  B  4.) 
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5.  Sarbor  of  re/ugej  Sandy  Bayy  Cape  Ann,  Masgachwtetta. — Sandy 
Bay  is  sitaatra  at  the  northeastern  extremity  of  Gape  Ann,  Maasachn- 
Betts.  It  is  about  2j  miles  by  2  miles  in  u%a,  and  is  ftilly  protected  on 
the  west  and  soath  by  high  hills,  bnt  ftonts  the  northeast,  and  is  open 
to  the  full  effects  of  easterly  and  northeasterly  gales. 

The  pioposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000.  The  original 
project  of  1884  proposed  to  build  only  the  sabstmcture  of  the  break- 
water of  rabblestoue.  The  present  project,  approved  March  17, 1892, 
proposes  to  build  the  entire  breakwater  of  rubblestone,  the  portion 
below  low  water  to  be  built  of  stone  of  less  than  4  tons  weight,  the 
upper  portion  of  stone  avmiging  6  tons  weight* 

A  plan  of  the  bay  showing  tbe  proposed  breakwater  was  published 
in  the  Annual  Report  of  the  Obief  of  Engineers  for  1892,  page  664. 

The  total  appropriations  to  date  have  been  $900,000. 

The  expenditure  to  June  30, 1806,  was  $641,696.6^ 

At  that  date,  4,600  running  feet  of  tbe  breakwater  was  built  to  at 
least  a  grade  of  22  feet  below  low  water  and  40  feet  wide  on  top;  1,200 
feet  of  that  length  was  completed  of  full  section  up  to  low  water,  and 
600  feet  was  ftilly  completed. 

Operations  were  in  progress  during  the  fiscal  year,  under  two  con- 
tracts, lor  the  deposit  of  small  stone  in  the  breakwater. 

Undw  a  contract  dated  October  15, 1894, 115,893  tons  was  deposited, 
and  under  a  contract  dated  October  12, 1896, 31,667  tons  was  deposited, 
making  a  total  of  923,332  tons  of  small  stone  deposited  bdow  low 
water  and  13,448  tons  of  large  stone  deposited  above  low  water  in  tiie 
breakwater  to  date. 

No  serviceable  sheltered  ancfawage  has  as  yet  been  secured  by  these 
operations. 

At  the  date  of  this  report  600  running  feet  of  the  breakwater  is  ftiUy 
completed;  1,2U0  feet  additional  is  practically  completed  to  low  water, 
and  for  a  further  length  of  2,800  feet  the  mound  is  at  least  40  feet  wide 
on  top  and  up  to  22  f^et  below  low  water. 

The  entire  commerce  of  Kew  Bngland  is  directly  interested  in  this 
improvement. 


July  1,  1896,  balanee  oDexpended   $268^  803. 38 

Jane  90^  1897,  amount  expended  during  fiscal  jear   81,788. 68 


Joly  1,  1897,  balance  unexpended   176,514.76 

July  1,  1897,  outotanding  liabilities  «%,33&.e9 

July  1,  1897,  amount  covered  by  uncompleted  contracts....  131, 118.08 

  156,449.17 


July  1, 1697,  balance  available   30,066.68 


AmoDDt  (estimated)  required  for  completion  of  existing  project  4,  lOd,  000. 00 

Amonni  that  can  be  profitably  expended  in  fiscal  year  endinir  June 

30,  1899  .„   600^000.00 

Submitted  in  complianoe  with  leqniTements  of  sections  2  of  river  and 


.    harbor  acts  of  1866  and  1867  amdof  Bundiy  civil  act  of  June  4, 1897. 
(See  Appendix  B  5.) 

6.  Sarbor  at  Gloucester ,  Massachusetts. — Gloucester  Harbor,  an  impor- 
tant  center  for  the  fishing  fleet  of  New  England,  is  about  20  miles  north 
of  Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  and  the  approaches  to  the  wharves  were  shallow,  varying 
ftom  1  to  13  feet  The  outer  harbor  was  open  to  all  southerly  gales. 
XBG  97  4 
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The  first  project  formed  for  improrement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  provided  for  by  the  act  of  July  11, 
1870.  (Report  of  Chief  of  Engineers,  1871,  p.  860.)  This  project  pro- 
posed the  removal  of  certain  bowlders  from  the  inner  harbor  at  a  cost, 
as  estimated,  of  $10,606.20,  and  the  coustractiou  of  a  breakwater  from 
Eastern  Point  over  Dog  Bar  to  Bound  Bock  Shoal,  at  an  estimated  cost 
of  $494,148.65. 

On  November  10, 1884,  M^.  G.  W.  Baymond,  Corps  of  Engineers,  by 
order  of  the  special  Board  of  Engineers  that  was  considering  the  subject 
of  the  Sandy  Bay  breakwater,  submitted  a  project  for  two  breakwaters 
at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000,  ou  essen- 
tially the  same  site  as  that  proi>osed  in  1871,  and  a  supplementary  one 
through  Normans  Woe  Bock  to  cost  $607,000. 

This  project  and  esjitmate  are  published  in  the  Chief  of  Engineers' 
Eeport  for  1885,  page  534. 

On  January  20, 1885,  it  was  recommended,  iu  accordance  with  act  of 
July  5,  1884,  that  a  survey  of  the  inner  hiirbor  and  of  the  reef  off 
Muscle  Point  be  made,  and  that  Babsons  Ledge  be  removed  to  21  feet 
at  mean  low  water.  (Eeport  of  Chief  of  Engineers,  1885,  p.  541.)  In 
the  annual  report  for  this  harbor  for  1887  a  general  project  for  its  im- 
provement was  submitted,  based  on  the  survey  provided  for  by  the  act 
approved  August  6, 1886.  (Chief  of  Engineers'  Report,  1887,  p.  500.) 
This  project  proposed  to  remove  from  the  inner  harbor  101^  cubic  yards 
of  rock  known  to  exist,  and  to  dredge  216,000  cable  yards,  scow  meas- 
nrement,  at  an  estimated  cost  of  $65,000,  and  to  construct  the  break- 
water recommended  in  the  project  of  1884  that  extends  from  Eastcum 
Poiut  to  Bound  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  to  date  are  $154,000. 

The  expenditures  to  June  30, 1896,  were  $107,473.93. 

The  condition  of  the  improvement  June  30, 1896,  was  as  follows: 

Clam  Rock  had  been  reduced  from  1  foot  to  9^^  feet,  at  mean  low 
water;  Pinnacle  Rock  from  8J  to  16^  feet,  mean  low  water;  rock  off 
Pew's  wharf  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's 
wharf  from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks 
were  reduced  to  the  level  of  the  surrouuding  bottom.  Babsons  Ledge 
had  been  reduced  from  11  to  14  feet,  mean  low  water.  AH  the  proposed 
dredging  had  been  done  and  operations  were  in  progress  under  a  con- 
tract with  ^e  Bockport  Granite  Company  to  deposit  57,000  tons  of 
rabblestone  at  87  cents  per  ton  of  2,000  pounds  iu  the  snbstractnre  of 
the  breakwater  from  Eastern  Point  to  Bound  Bock  Shoal. 

Operations  under  this  contract  were  commenced  in  November,  1894, 
and  on  June  30, 1896, 62,598  tons  had  been  deposited  in  the  breakwater 
at  Eastern  Point. 

The  movement  of  vessels  in  the  inner  harbor  had  been  greatly  facili- 
tated, bnt  no  benefit  had  been  derived  from  work  on  the  breakwater, 
as  no  sheltered  anchorage  had  been  obtained. 

During  the  fiscal  year  operations  were  continued  under  the  contract 
and  4,202  tons  of  rubblestone  was  deposited  in  the  breakwater,  a  total 
of 56,800  tons  deposited  under  theoontract,  thus  completing  it  satisfiko- 
torily  on  July  30, 1896. 

On  October  12, 1896,  under  the  act  of  June  3, 1896,  a  contract  was 
entered  into  with  the  Bockport,  Pigeon  Hill  and  Cape  Ann  gi'auite 
companies  to  deposit  34,000  tons  of  rabblestone  in  the  breakwater  at 
83  cents  per  ton  of  2,000  poi^nds. 

Operations  were  commenced  November  21, 1806,  and  at  the  date  of 
this  report  17,668  tons  has  been  deposited  under  the  contract,  and  the 
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snbstractnre  of  the  breakwater  ap  to  low  water  has  been  completed 
for  a  total  length  of  1,100  feet. 

The  river  and  harbor  act  of  June3, 1896,  allotted  $2,000  of  the  appro- 
priation of  $34,000  for  this  harbor,  to  be  expended  ii>  removing  a  pin- 
nacle rock  in  the  enter  harbor,  a  rock  called  Elishas  Bock  in  the  inner 
harbor,  and  a  rock  off  the  ferry  landing  at  Bock  Keck  in  the  inner 
harbor. 

A  survey  of  these  rocks  was  made  in  November,  1896,  and  on  May  5, 
1897,  a  project  for  the  removal  of  the  pinnacle  rock  to  16  feet  at  mean  low 
water  and  four  projections  of  ledge  off  the  ferry  landing  to  the  level  of 
the  snrroauding  bottom  was  submitted. 

This  project  was  approved  by  the  Secretary  of  War  May  11, 1897. 
On  June  28, 1897,  bids  were  received  and  opened  for  the  removal  of  tiie 
ledges,  and  contract  for  the  work  was  entered  into  July  6. 

Ko  operations  were  in  progress  under  this  projectt  during  the  fiscal 
year. 

The  commerce  chietiy  interested  in  this  improvement  is  the  large 
Kew  England  fishing  industry.  The  work  iu  its  present  Ktage  has 
greatly  benefited  this  industry,  and  its  completion  will  fnrnish  mnch- 
ueeded  sheltered  anchorage  iu  this  important  harbor. 

In  addition  to  this  fishing  interest  a  line  of  passeng^  and  freight 
steamers  is  operated  continuonsly  throughout  the  year;  and  ot£er 
conmierce  exists  in  the  form  of  imports  of  salt,  coal,  lumber,  etc 

The  estimated  value  of  this  commerce  is  $3,000,000  annually. 


Joly  1,  1896,  balance  unexpended   $46,526.07 

June  SO,  1897,  amount  expended  during  flsoal  year   26^  911. 75 


July  1,  1897,  balance  unexpended   19, 614. 33 

July  1,  1897,  ontotanding  riabiUties   91, 991. 82 

Joly  1,  1897,  uuount  oovwed  by  uncompleted  oontnwtB   13,  SS6. 56 

  16.646.88 


July  1, 1897,  balance  available   4, 067. 44 


Amoant  (estimated)  reqaired  for  completion  of  exiatinc  project  678, 000. 00 

Amonnt  that  can  be  profitably  expended  in  tisoal  year  eaautg  Juue  30,1^  200, 000. 00 
Submitted  in  comultance  with  reqniremente  of  sections  2  of  rivet  and 
harbor  acts  of  1866  and  1867  and  of  suDilry  civil  aot  of  June  4,  1897. 

(See  Appendix  B  6.) 

7.  Harbor  at  Manchester^  Maea. — Manchester  Harbor  is  situated 
about  5}  miles  northeast  from  the  ^trance  of  Salem  Harbor,  Massa- 
chusetts. 

The  channel  was  100  feet  wide  and  6^  feet  deep  at  mean  low  water 
np  to  Proctors  Point;  it  then  shoaled  rapidly  to  a  depth  of  1^  feet  at 
the  "Narrows,"  1,400  feet  from  Proctors  Point,  and  for  a  further  dis- 
tance of  2,500  feet  to  tlie  town  wharves  no  low- water  channel  existed. 

The  original  project  for  the  improvement  of  this  harbor  was  submit- 
ted November  28, 1887.  It  was  based  on  a  survey  provided  for  in  the 
river  and  harbor  act  of  August  5, 1886.  It  proposed  to  dredge  a  chan- 
nel 60  feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water 
from  Proctors  Point  to  the  town  wharves,  at  an  estimated  cost  of 
<  14,300. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1888,  part  1,  page  466. 

The  expenditure  to  Jane  30, 1896,  was  913,653.04,  and  the  improve- 
ment was  essentially  completed.  The  channel  was  60  i^et  wide,  4  feet 
deep,  and  4,000  feet  long ;  opposite  the  town  wharf  it  was  80  feet  wide. 
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The  river  and  harbor  act  of  Jane  3, 1896,  provides  that  "the  Sec- 
retary of  War  is  directed,  out  of  the  appropriation  on  hand,  to  canse  a 
snrvey  and  estimate  of  cost  of  improvement  to  be  made  with  a  view  of 
straightening  the  channel  between  the  mouth  of  Manchester  Harbor 
and  Proctors  Point,  removing  obstructions  at  the  mouth  of  the  cban- 
ixel  and  at  the  point  of  rocks,  dredging  the  channel  for  its  entire  length 
between  its  mouth  and  the  town  wluurf  to  a  width  of  from  200  feet, 
narrowing  to  150  feet,  and  a  depth  of  8  feet,  and  providing  taming 
basins  and  anohcnrage  fbr  boats  oy  the  dredging  of  the  flats  for  that 
purpose," 

This  surrey  was  made  in  Aogust,  189^,  and  on  April  7, 1897,  a  pro- 
ject was  submitted  in  accordance  with  the  act  The  estimated,  cost  of 
the  project  is  $139,966.09.  The  report  was  printed  in  House  Doc.  No. 
29,  Fifty-fifth  Congress,  first  session;  it  is  also  submitted  as  Appendix 
B  23  to  this  report.  An  alternate  estimate  for  a  less  extensive  improve- 
ment, estimated  to  cost  $25,000,  was  submitted  July  30, 1897  (see  Appen- 
dix B  24  of  this  report). 

Ko  other  operations  were  in  progress  daring  the  fiscal  year. 

The  commerce  involved  in  this  improvement  consists  of  snpplies  of 
coal,  lamber^  etc,  for  local  consnmptton.  The  improvement  in  its 
present  condition  has  greatly  iacilitatod  the  approach  of  vessds  to  the 
town  wharves. 

The  valne  of  the  commerce  involved  is  approximately  $30,000  annu- 
ally. 

Jaly  1,  1896,  balanoe  nnezpended   9646. 96 

June  30, 1897,  amount  expended  during  flaeal  year   693. 92 

Jnly  1,  1897,  balance  unexpended   5S.04 

(See  Appendix  B  7.) 

8.  Harbor  at  Lynn^  Mass, — ^Lynn  Harbor  is  situated  9  miles  northeast 
from  Boston.  It  is  approximately  1  by  2  miles  in  extent,  of  which  the 
greater  part  is  dry  at  low  tide. 

It  is  protected  on  the  north  and  west  by  the  mainland,  on  the  east 
by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
Bay  is  on  the  south  side. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.   The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  month  of 
the  Sangiis  Kiver.  The  main  ship  channel  is  entered  between  White 
and  Lobster  rocks  and  connects  about  3,600  feet  northward  with  the 
Black  Hock  Channel,  which  is  the  most  eastern,  near  Nabant  Beach. 

The  original  project  for  the  improvement  was  adopted  April  10, 1894 
(Annual  Keport,  Chief  of  Engineers,  part  1,  p.  524).  It  proposed  to 
excavate  a  channd  200  feet  wide  and  10  feet  deep  at  mean  low  water 
from  a  point  near  and  east  of  White  Kocks  to  deep  water,  oppnosite  Lit- 
tle Nahant,  a  distance  of  3,610  feet.  This  is  call^  the  outer  improved 
channel. 

The  inner  improved  channel,  which  was  projected 6,450  feet  long,  200 
£eet  wide,  and  10  feet  deep  at  mean  low  water,  extends  from  deep  water, 
opposite  Sand  Point,  to  the  harbor  commissioner's  line  and  follows  very 
closely  in  direction  the  extension  of  the  main  ship  and  Black  Rock 
channels.  In  addition  to  the  above  dredging,  the  original  project  pro- 
posed a  training  wall  about  6,000  feet  long,  to  start  from  the  shore  line 
at  Little  Nahant  and  to  cross  Black  Bock  Channel,  its  outer  portion  to 
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be  parallel  to  the  ontex  improved  channel,  its  purpose  heXng  to  aid  in 
keeping  the  oater  channel  op^  if  experience  should  show  it  to  be 
necessary.  ^ 

It  was  also  suggested  that  the  inner  improved  channel  will  need  to 
be  dredged  occasionally  to  muntain  its  widt^  and  depth. 

The  cost  of  this  project  was  estimated  to  be  $145,000. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  pub- 
lished in  the  Annual  Keport  of  the  Chief  of  Engiueera  for  1884,  part  1, 
page  532. 

The  estimate  was  revised  in  188S,  and  then  made  $157,000.  (Aunufd 
Beport,  Chief  of  Engineers,  1886,  part  1,  p.  517.) 

On  September  24, 1888,  this  project  was  modified.  It  was  then  pro- 
posed to  extend  the  main  ship  channel  400  feet  within  the  harbor  line, 
and  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
deep  at  mean  low  water.  This  extension  was  anthoriKed  by  the  liver 
and  harbor  act  of  August  11, 1888. 

This  modification  was  estimated  to  cost  926,000,  which  would  make 
the  total  cost  of  improvement  $182,000. 

The  total  appropriations  for  this  work  to  date  have  been  $128,500 ;  of 
this  amount  $5,000  was  expended  on  the  western  or  Saugus  Biver 
Channel,  a^provided  for  in  the  act  of  July  13, 1892. 

The  total  expenditures  to  June  30, 1896,  were  $103,500,  on  the  project, 
and  $5,000  on  the  western  or  Saugus  Biver  Channel;  and  at  that  date 
the  outer  channel  and  basin  were  finished ;  the  inner  channel  was  com- 
pleted for  4,100  ieet  at  its  southern  end,  and  the  remainder  is  150  feet 
wide;  the  western  or  Saugus  Biver  Channel  is  4,000  feet  long,  150 
feet  wide,  8  feet  deep  at  mean  low  water. 

The  river  and  harbor  act  of  June  3, 1896,  ordered  a  survey  of  this 
harbor  *<with  a  view  to  securing  a  channel  300  feet  wide  and  15  feet 
deep  at  low  water." 

The  survey  was  made  in  October,  1896,  and  on  March  27, 1897,  a 
project  was  submitted  in  accordance  with  the  act.  The  estims^»d  cost 
of  this  project  is  $441,813.07.  The  report  of  this  survey  is  published 
in  House  Doc.  No.  28,  Fifty-fifth  Congress,  first  session ;  also  as  Appen- 
dix B  26  of  this  report. 

On  May  8, 1897,  a  contract  was  made  for  dredging  40,000  cubic  yards, 
more  or  less,  to  complete  inner  main  ship  channel  at  21|  cents  per  cubic 
yard.  No  operations  were  in  progress  under  this  contract  during  the 
fiscal  year,  and  at  the  date  of  this  report  the  condition  of  the  improve- 
ment is  the  same  as  on  June  30, 1896. 

The  eommwce  involved  in  the  improvement  consists  of  coal,  lumber, 
and  other  domestic  and  manufacturing  supplies,  and  the  improvement 
has  enabled  them  to  be  brought  in  large  vessels,  thereby  reducing 
freights  and  costs. 

Jnly  1,  1896,  balance  onexpeticled   920,000.00 

Jniie  80, 1891*,  amoant  expended  daring  fiscal  year   150. 05 


Jnlv  1, 1887,  baluioe  anerpended   19, 819. 95 

jDly  1, 1897,  ontstandlng  Habilitifle   20 

Jn^  1, 1897,  amount  coveted  by  nuoompleted  contracts   8, 750. 00 


(3ee  Appendix  B  8.) 

9.  Mysiie  and  Maiden  riversj  MaiuiachusettB, — ^Mystic  Biver  empties 


8,775.20 


July  1,  1897,  balance  arailable, 


11,074.75 
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into  the  inner  harbor  of  BostoTi,  Mass.,  and  extends  from  the  navy-yard 
to  the  town  of  Medford,  a  distance  of  abont  4^  miles.  Maiden  Biver  is 
abo^t  2  miles  long  from  the  town  of  Maiden  to  its  jtmotion  with  Mystic 
Biver,  aboat  3  miles  above  the  navy-yard. 

Originally  Mystic  River  had  no  navigable  low-water  channel.  A 
projei^  finr  its  improvement  was  sabmitted  May  9, 1891.  It  proposed 
to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  shonld 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  torn 
above  Deuning's  wharf,  and  thence  to  the  bead  of  navigation  4  feet 
deep,  with  the  width  gradually  redaced, to  50  feet  at  Oraddock's  bridge. 
The  cost  of  this  improvement  was  estimated  to  be  $25,000. 

Originally  in  Maiden  River  there  was  a  narrow  and  exceedingly 
crooked  channel  with  a  navigable  depth  of  barely  7  feet  at  mean  high 
water.  The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  its 
improvement  was  proposed  December  1, 1880.  It  contemplated  the 
excavation  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high 
water  up  to  the  second  drawbridge,  with  two  cut  off's,  one  east  of  the 
island,  near  the  junction  of  the  Maiden  and  Mystic  rivers,  and  the 
other  through  the  marsh  limd  abont  half  a  mile  above,  at  a  cost  of 
$35,000. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  make  the 
natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water  to 
the  first  bridge,  and  thence  75  feet  wide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000. 

This  estimate  was  increased  to  $47,000  in  1884  (Annual  Report,  1884, 
p.  551). 

Ten  thousand  dollars  was  appropriated  for  this  work  by  the  act  of 
1882  and  expended  (1883-84)  in  making  the  channel  from  the  mouth  to 
the  drawbridge  in  Maiden,  a  distance  of  1^  miles,  at  least  50  feet  wide 
(70  feet  at  turns)  and  12  feet  deep  at  mean  high  water. 

On  2^ovember  1,  1890,  a  project  was  submitted  for  the  improve- 
ment of  this  river  in  conjunction  with  Mystic  Biver.  This  project 
proposed  the  completion  of  the  project  of  1882,  at  an  estimated  cost  of 
$37,000. 

The  total  appropriations  to  date,  under  present  approved  projects, 
have  been  $30,000. 

The  expenditures  to  June  30, 1896,  under  the  present  projects  were 
$20,000,  and  at  that  date  the  improve*!  channel  in  Mystic  River  was  6 
feet  deep  at  mean  low  water  and  100  feet  wide  to  the  first  turn  above 
Deuning's  wharf,  and  for  a  distance  of  1,500  feet  above  this  turn  4  feet 
deep  and  at  least  50  feet  wide;  and  the  channel  in  Maiden  Klver  was 
at  least  75  feet  wide  and  12  feet  deep  at  mean  high  water  to  the  first 
bridge.  Kothing  had  been  done  above  this  bridge.  The  navigation  of 
both  rivers  had  been  greatly  facilitated  by  the  improvement. 

On  October  19, 1890,  a  contract  was  entered  into  for  dredging  26,'>00 
cubic  yards,  more  or  less,  of  material  irom  these  rivers,  at  34^  cents 
per  cnbic  yard. 

Operations  under  this  contract  were  commenced  June  17, 1897,  but 
as  only  1,864  cnbie  yards  has  been  removed  at  the  date  of  this  report, 
the  condition  of  the  improvement  is  practically  the  same  as  on  June 
30,  1896. 

To  complete  the  improvempnt  of  Mystic  River  would  require  an 
appropriation  of  $10,000,  and  of  Maiden  River  $22,000,  a  total  of 
$32,(K>(t,  nil  of  which  eonld  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  ld99. 
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Jnly  1,1896,  balance  nnexpended  $10,000.00 

June  30, 1897,  amouDt  unexpended  dnrlnjc  the  fiseal  year  ^   117. 08 


July  1, 1897,  balance  unexpended   9,882.^ 

Jnlv  1, 1887,  outstanding  liabilities   $643. 08 

July  1, 1897,  amount  covered  by  oncompleted  coutraots   8, 3^.  92 

 ■   8,970.00 


July  1, 1897,  balance  available   912. 92 


Amount  (estimated)  required  for  cnmpletioo  of  existing  project   32, 000. 00 

Atuonnttbat  can  beprofi  tably  expended  in  fiacal  year  ending  J  une30,1899   32, 000. 00 
Sul>mitt«d  in  compliaoce  with  reqnirementB  of  aectious  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  dvil  act  of  June  4, 1897. 

(See  Appeudiz  B  9.) 

10.  Sarbor  at  Boston^  Mass. — Boston  Harbor  oonsists  essentially  of 
an  inner  and  outer  harbor  united  by  a  deep  waterway,  and  ea^^h  access- 
ible from  the  sea  by  a  distinct  channel,  widening  into  a  deep  and 
spacioQB  roadstead. 

(1)  Inner  harbor. — Thia  harbor  lies  to  the  north  and  westward  of 
Ix>ng  Island,  and  has  deep  water  and  good  anchorage  in  the  President 
Beads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 
of  Upper  Middle  Bar. 

Fonr  rivers  discharge  their  waters  into  the  basin — the  Charles, 
Mystic,  and  Chelsea  rivers  from  the  north,  and  the  Keponset  from  the 
south.  The  direct  entrance  from  the  sea  is  by  Broad  ttoand. 

(2)  Outer  harbor. — ^This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  'Boads  as  well  as  in  Uingtaam 
Bay,  a  well- sheltered  harbor  southeast  of  Paddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  ship  channel,  through  the 
Narrows,  and  by  secondary  channels  east  and  west  of  Long  Island.  It 
is  reacb^  from  the  sea  by  Kantasket  Koads,  which  lie  south  of  Georges 
and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance  by 
Boston  Light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands,  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  the  tide  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  0.4  feet.  A  sketoh  of  the  harbor  was  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands;  and,  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  eto., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  been  $3,274,276.10. 

The  total  expenditure  to  Jane  30, 189tf  (not  inolnding  ontstanding 
liabilities),  was  $2,620,821.85. 

Works  of  preservation. — The  location  and  details  of  these  works  are 
given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  pages 
021  and  622. 

With  the  exception  of  the  sea  walls  at  Deer  Island,  they  were  all  in 
fidroirder,  and  no  work  has  been  done  on  them  during  the  flscfU  year. 
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Bariaff  the  year  repairs  hare  been  made  to  about  150  ntnning  teet  of 
wall,  and  abont  400  runniug  feet  of  backing  and  paving  on  the  Korth 
Head  and  Middle  Head  valls  at  Beer  Island,  and  abont  100  feet  more 
▼ill  require  repair  before  the  walls  can  be  considered  to  be  in  good 
condition. 

Works  of  improvement. — ^The  works  of  improvement  have  been  by 
dredging  and  blasting,  by  which  means  many  dangerous  rocks  and 
Edkoals  luhve  been  removed,  and  the  main  ship  chanDol  enlarged  from 
100  feet  wide  and  18  feet  deep  at  mean  low  water,  so  that  on  June  30, 
1806,  it  was  at  least  625  feet  wide  and  23  feet  deep  at  mean  low  water 
thronghont,  and  the  lower  main  ship  channel  to  President  Boads  was 
27  feet  deep  at  mean  low  water,  1,000  feet  wide  from  the  entrance  (near 
the  oater  light)  to  Bag  Light,  and  in  the  Narrows  800  feet  wide  to  the 
passage  betwwn  Georges  and  Gallops  islands,  where  it  was  at  least 
550  feet  wide:  but  the  free  use  of  this  27-foot  channel  was  restricted 
by  reason  of  ledges  uncovered  by  the  dredging. 

The  following  tributary  channels  have  also  been  improved,  and  their 
o(mditaon  on  June  30, 1806,  was  as  follows: 

a,  Oharlea  Biver. — ^The  natural  channel  of  this  river  has  been 
widened,  straightened,  and  deepened,  so  that  from  its  mouth  to  West- 
ern Avenue  Bridge,  a  distance  of  4^  miles,  the  channel  has  a  width  of 
200  feet  and  a  depth  of  7  feet  at  mean  low  water.  Thence  to  Arsenal 
Street  Bridge^  2^  miles,  tiie  channel  has  a  least  width  of  80  feet  and  a 
least  depth  oi  6  feet. 

By  the  act  of  September  19, 1890,  $20,000  was  appropriated  for  the 
improvement  of  Charles  Biver,  provided  "  that  the  draws  in  the  Arsenal 
Street  and  Market  Street  bridges  shall  be  made  to  conform  to  the  pro- 
jected channel  without  cost  to  the  United  States.'^  This  sum  still 
remains  unexpended  because  the  Market  Street  Biidge  has  not  been 
remodeled. 

h.  Wort  Point  Ohaniu^ — ^This  important  branch  of  the  msAn  ship  chan- 
nel bad  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel  was 
narrow  and  crooked. 

The  project  for  its  improvement  was  submitted  January  27, 1885.  It 
proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep  at 
mean  low  water  from  the  entrance  to  near  Federal  Street  Bridge,  a  dis- 
tance of  4,100  feet,  and  was  estimated  to  cost  $100,000,  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners.  It  has  been 
widened  to  175  feet  and  deepened  to  23  feet  at  mean  low  water  from  its 
mouth  to  Congress  Street  Bridge,  a  distance  of  1,900  feet 

The  project  can  not  be  completed  until  the  railroad  bridge  shall  have 
been  reconstructed. 

c.  Nantatiket  Beach  OhanneU — ^This  channel  was  originally  about  50 
feet  wide  and  8  feet  deep  at  mean  low  water.  It  is  now  150  feet  wide 
and  12  feet  deep  at  mean  low  water. 

d.  Channel  bettoeen  Nixs  Xfate  and  Long  Island. — ^This  channel  had 
originally  4^  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

e.  Broad  8owd.-~Au.  obstructiou  called  Barrel  Book  was  removed  in 
1869. 

/.  Jeffreys  Point  Channel. — This  channel  is  an  extension  of  the  main 
ship  channel  from  near  Grand  Junction  Wbarf  (East  Boston)  toward 
Jeli'rrys  Point.  It  is  now  400  feet  wide  from  Grand  Janctioii  Wharf  to 
juKt  east  of  Simpson's  patent  dry  docks,  and  18  feet  deep  at  mean  low 
watei',  thence  gradually  narrowing  to  250  feet,  and  decreasing  in  depth 
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of  Trater  to  15  feet  at  mean  low  water  at  a  junction  with  the  same  depth 
off  Jeffi'eys  Point. 

On  June  30, 1896,  operatiouB  were  in  progress  under  a  contract  to 
remove  8,772  cnbic  yards  of  ledge  from  the  main  ship  channel,  and 
during  the  fiscal  year  5,300  cubic  yards  was  removed,  a  total  of  6,421 
cubic  yards  removed  under  the  contract. 

At  the  date  of  this  report  at  least  350  feet  in  width  of  the  27-foot 
channel  has  been  cleared  of  ledges  by  these  operations. 

Ko  other  operations  on  the  main  ship  channel  were  in  progress  daring 
the  flacal  year. 

The  act  of  June  3, 1896,  provides  as  follows : 

Itaproviog  harbor  at  Boston,  Maasachosetts :  CootinniDg  ImproTement,  seventy 
tfaoaaand  dollars :  ProviM,  That  this  sam  may,  in  the  disoretiita  of  tbe  Secretary  of 
War,  bensed  in  the  preservation  and  impsoyement  of  said  harbor,  including  the 
project  for  improving  tbe  main  ship  cbannel,  and  that  seven  thousand  dollars  of  this 
snm  may,  in  tbe  discretion  of  tbe  Secretary  of  War,  be  used  in  improving  Cbelsea 
Creek,  and  bo  mnoh  thereof  as  tbe  Secretary  of  War  in  his  discretion  aball  direct  to 
be  expended  for  the  prot-ectioo  of  Great  Head,  Wintbrup,  to  prevent  the  further 
washing  away  by  tbe  action  of  tbe  sea:  Provided,  That  contracts  maybe  entered 
into  by  the  Secretary  of  War  for  snob  materials  and  work  aa  may  be  necessary  to 
cany  ont  the  revised  project  of  Angnst  eleventh,  eighteen  hundred  and  ninety-two, 
such  contracts  to  provide  that  eaid  ship  channel  shall  be  widened  to  a  minimum 
width  of  one  thousand  feet  and  a  minimum  depth  of  twenty-seven  feet,  to  be  paid 
for  an  appropriations  may  irom  time  to  time  be  made  by  law,  in  the  aggregate  not  to 
exceed  t>oe  million  one  hundred  and  forty-five  thouBaad  dollars,  exdltudve  of  amount 
herein  and  heretofore  appropriated. 

On  February  11,  1897,  a  contract  was  entered  into  with  Messrs. 
Breymanii  Bros.,  of  Toledo,  Ohio,  to  dredge  2,910,718  cubic  yards,  more 
or  less,  from  the  main  ship  channel  iu  completion  of  the  project  of  Angnst 
11, 1892.   No  work  has  as  yet  been  done  under  this  contract. 

On  October  19, 1896,  a  contract  was  entered  into  with  Mr.  Augustus 
B.  Martin  to  dredge  21,000  cnbic  yards,  more  or  less,  of  material  from 
Cbelsea  Creek.  Operations  under  this  contract  were  commenced  in 
November,  1896,  and  completed  iu  March,  1897.  This  tributary  empties 
into  the  upper  part  of  Boston  inner  harbor,  and  lies  between  East 
Boston  and  the  city  of  Chelsea.  It  had  originally  bnt  14  feet  at  mean 
high  water  iu  a  narrow  channel,  very  difficult  of  navigation.  The  proj- 
ect of  improvement  proposed  to  dredge  a  channel  150  feet  Wide  and  18 
feet  deep  at  mean  high  water  to  the  head  of  navigation.  At  the  date 
of  this  report  the  channel  is  14  feet  deep  at  mean  high  water,  at  least 
35  feet  wide,  and  of  greatly  increased  width  at  turns. 

No  operations  were  in  progress  on  tbe  other  tributary  cliaDnels 
during  the  fiscal  year. 

July  1, 1896,  balance  unexpended  .-  $244, 454. 25 

Ainoant  appropriated  by  snndry  oivil  act  approved  June  4,  1897   400, 000. 00 

644, 454, 25 

Jnne  30, 1897,  amount  expended  dnriug  flsoal  year   100, 243. 89 

July  1, 1897,  balance  nnexpended   544,210.36 

July  1,  1897,  outstanding  liabilities   $11,424.07 

July  1,  1887.  amonnt  ooTered by  nnoompleted  contracts......  438,744.48 

 460^168.66 

Jnly  1,  1897,  balance  available  ,   94, 041. 81 

f  Amonnt  (eetimated)  required  for  completion  of  existing  project   745, 000.00 

J  Amount  (but  can  be protitably  expended  in  fiscal  year  enmne  Jnne  30,1899  400, 000.00 
]  Submitted  in  compliance  with  requirements  of  sections  iot  river  and 
{   harboractsof  1866  and  1867  and  of  sundry  cItII  aut  of  Jnne  4, 1887. 
(See  Appendix  B  10.) 

12.  Town  SivcTf  Ma»»aohusett9, — ^Town  Biver,  is  a  small  tidal  river, 
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deboaching  into  Weymouth  Fore  River,  and  lies  within  the  limits  of  the 
city  of  Qaincy.  It  is  about  1^  miles  long  from  its  mouth  at  Qoiucy 
Point  to  the  upper  wharves  of  the  city. 

The  upper  lialf  of  the  river  (three-fourths  of  a  mile)  has  a  very  nar- 
row and  crooked  channel,  carrying  about  1^  feet  of  water  at  low  tide. 

The  project  for  the  improvement  of  this  river  was  submitted  Decem- 
ber 31, 1890;  it  proposed  to  dredge  a  channel  4,500  feet  long,  KK)  feet 
wide^  and  4  feet  deep  at  mean  lov  water  to  the  head  of  navigation,  at 
an  estimated  cost  of  $20,000. 

On  March  24, 1897,  this  estimate  was  revised  and  made  925,000^  to 
idlow  for  increased  cost  of  dredging  over  estimated  cost  in  1890. 

The  total  appropriations  to  date  have  been  $10,000. 

On  June  30, 1896,  no  work  had  been  done  under  the  project,  and  the 
original  condition  of  the  river  remained  unaltered. 

On  October  15, 1896,  a  contract  was  entered  into  to  dredge  33,000 
cubic  yards  of  material  from  the  river.  Operations  under  this  contract 
were  commenced  late  in  the  fiscal  year,  but  the  condition  of  the  improve- 
ment at  the  date  of  this  report  is  practically  the  same  as  on  June  30, 
1896. 

The  commerce  involved  in  the  improvement  of  this  river  consists  of 
eoal,  lumber,  etc.,  for  the  city  of  Quincy,  and  the  output  of  tiie  Qnincy 
granite  quarries  shipped  by  water.   The  value  of  this  commerce  Annu- 


ally will  approximate  $200,000. 

July  1, 1896,  balance  unexpended  $10, 000. 00 

Jnne  30, amount  expended  diiring  flaoal  year   1Q5. 72 


Jnly  1, 1897,  balance  nnexpended   9,891.28 

July  1, 1897,  outBtuDding  IiabiUties   $1, 345. 68 

Job'  1, 1897,  amonnt  corezftd  by  ancompleted  oootTaotB   7, 664.  S3 

*          r   »   ^  g  ^ 


Jnly  1, 1897,  balance  available   984. 28 


{Amount  (oetimated)  reqnired  for  completion  of  existing  project   15, 000. 00 

Amount  that  cau  be  profitably  expended  in  fiscal  yeareudmgJuneSO,  1899   15, 000. 00 
Sabniitted  In  cornptianoe  with  requirementB  of  BeotionB  3  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  olvU  act  of  June  4, 1897. 
(See  Appendix  B  11.) 

12.  Weymouth  Rirer^  MagsachtisetU. — Weymouth  Fore  River,  tribu- 
tary to  Hingham  Bay,  Boston  Harbor,  Massachusetts,  is  one  of  the 
most  imi>ortaut  water  courses  on  the  south  coast  of  Massachusetts  Bay. 
It  is  navigable  at  low  water  for  vessels  not  exceeding  IS  feet  draft  for 
4  miles  i^m  its  mouth,  and  for  a  further  distance  of  3  miles,  to  the 
head  of  navigation,  at  least  3  feet  depth  was  found  at  mean  low  water 
before  its  improvement. 

Weymouth  Back  Biver  lies  oast  of  the  Fore  Biver,  forming  a  portion 
of  the  boundary  between  the  town  of  Weymouth  and  Hingham.  Its 
conrse  is  northerly,  and  it  enters  into  Hingham  Bay  at  the  mouth  of 
Weymouth  Fore  Kiver, 

The  original  project  of  improvement  of  Weymouth  Fore  River  was 
Sttbmittea  December  2, 1889;  it  wa«  based  on  the  survey  provided  for 
in  the  act  of  August  11,  1888,  and  proposed  to  improve  the  natural 
channel  of  the  river  by  dredging,  so  that  6  feet  depth  at  mean  low  water 
could  be  carried  to  the  head  of  navigation,  in  a  channel  100  feet  wide 
to  near  the  wharves  at  Weymouth  Landing;  thence  to  Braintree 
Bridge  80  feet  wide,  and  above  the  bridge  50  teet  wide,  with  increased 
width  at  each  turn  to  facilitate  the  movement  of  vessels.  The  total 
length  of  channel  to  be  improved  was  7,000  feet,  approximately,  and  the 
coat  WM  estimated  to  be  tA0,U00. 
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The  project  for  the  improvement  of  Weymouth  Back  Eiver  waa  sab- 
mitted  February  7, 1891.  It  proposed  to  dredge  a  chauuel  through  the 
oater  bar  200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  to 
widen  and  deepen  the  natural  channel  of  the  river  to  the  same  dimen- 
sions to  the  wharf  of  the  fertilizer  oompany,  at  an  estimated  cost  of 
$22,000. 

The  total  appropriations  for  this  work  to  date  are  $40,000,  of  which 
$12,500  must  be  expended  in  the  Back  Biver. 

The  expenditure  to  June  30, 189(i,  was  $22,309,58. 

At  that  date  tbe  channel  in  Weymouth  Fore  River  was  6  feet  deep 
and  GU  feet  wide  to  within  700  feet  of  Br^iintree  Bridge,  40  feet  wide 
thence  to  Braintree  Bridge,  and  25  feet  wide  above  the  bridge,  and  the 
passage  of  vessels  in  the  river  bad  been  greatly  facilitated. 

Nothing  had  been  done  in  Weymouth  Back  River. 

On  October  19,  1896,  a  conti  act  was  executed  for  dredging  9,000 
cubic  yards,  more  or  less,  of  material  from  Weymouth  Fore  River.  This 
contract  was  completed  during  the  fiscal  year,  and  at  the  date  of  this 
report  the  project  is  completed  above  Braintree  Bridge,  and  the  chan- 
nel is  of  fiill  depth  and  at  least  60  feet  wide  below  the  bridge,  with  the 
exception  of  four  small  ledges  uncovered  by  the  dredging. 

On  October  16,  1896,  a  contract  was  executed  for  dredging  48,000 
cubic  yards  of  material  from  Weymouth  Back  Eiver.  This  contract 
was  completed  during  the  fiscal  year,  and  at  the  date  of  this  rei>ort  the 
channel  is  at  least  12  feet  deep  at  mean  low  water,  200  feet  wide 
through  the  bar,  and  125  feet  wide  thence  to  the  Bradley  Fertilizer 
Company's  wharf. 

This  work  has  rendered  possible  the  passage  of  much  larger  vessels 
as  far  as  it  extends. 

The  character  of  commerce  benefited  by  the  improvement  of  this 
river  is  the  supply  of  coal,  lumber,  and  general  merchandise  to  the 
populous  district  surronndtng  it.  The  annual  value  ot  this  commerce 
approximates  $760,000. 

Jnlyl,  1896,  balance  unexpended  $17,690.42 

June  30, 1937,  amonnt  expended  duriog  flBoal  year   16,  I  M.  03 

Jnlyl,  1887,  balance  unexpended   1,546.89 

Amonnt  (eotimsted)  reqiiircd  for  completion  of  exist  tn^  project   22,  000.00 

Amonnttbatcan  be  profitably  expended  in  fiBcalyeareuiliugJimeSO,  1899  22,000.00 
Submitted  in  compliance  witb  reqnirementH  of  itectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  anndry  civil  act  of  June  4,  1897. 

(See  Appendix  B  12.) 

13.  Harbor  at  Scituate,  Mass. — Scitnate  Harbor  is  on  the  west  shore  of 
Massachusetts  Bay,  14  miles  from  either  Boston  or  riymouth  light- 
houses and  just  southwest  of  the  direct  sailing  course  of  all  ocean  going 
vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres, 
approximately,  more  than  6  acres  of  which  has  a  depth  of  at  least  3 
feet  at  mean  low  water.  It  was  entirely  open  to  the  action  of  east 
winds  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  depth  on  the  bar  was  about  2^  feel  at  mean  low  water.  The  mean 
rise  or  fall  of  the  tide  is  9.8  feet. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston  which  are  too  far  south  uf  their  course  to  clear 
the  dangerous  ledges  near  Mitiots  Light-House. 

The  project  of  improvement,  adopted  in  1881,  is  to  build  two  rubble- 
atone  breakwaters  conTOTging  fiom  opposite  shores  and  to  dredge  an 
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anchorage  basin  with  channels  connecting  with  the  sea  and  the  town 

wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  first  cliff,  is  to  be  730  feet 
loug.  Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
mean  high  water,  except  at  their  cater  ends,  which  are  to  be  bniltC  feet 
higher,  to  serve  as  sites  for  entrance  beacons.  The  anchorage  basin  is 
to  be  30  acres  in  area,  approximately.  The  entrance  channel  is  to  be 
2,700  feet  long  and  3(i0  feet  average  widtb.  Tbe  depths  proposed  were 
15  feet  in  tbe  entrance  channel,  12  to  15  feet  between  the  breakwaters, 
12  feec  immediately  in  rear  of  the  south  breakwater,  asid  10  feet  for  the 
anchorage  basin;  tbe  channel  leading  to  the  town  wharres  is  to  be  3 
feet  deep,  all  at  mean  low  water. 

The  estimated  cost  of  the  breakwaters  was  $100,000  and  of  the  dredg- 
ing $190,000,  a  total  of  $290,000. 

The  plan  of  the  harbor,  showing  the  proposed  improvement,  was 
pablished  in  the  Annnal  Beport  of  the  Chief  of  Engineers  fbr  1881, 
part  1,  page  522. 

The  total  amount  appropriated  for  this  work  to  date  is  $89,680,  of 
which  $1,180  was  expended  before  tbe  present  project  was  adopted. 

The  expenditure  to  June  30,  1896,  was  $82,500. 

At  that  date  tbe  condition  of  tbe  improvement  was  as  follows: 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  f^nt  of 
which  was  a  stone  apronlOfeet  wide,  386  feet  long;  all  known  bowlders 
obstructing  the  entrance  of  the  harbor  were  removed;  the  anchorage 
basin  was  400  by  360  feet  in  area,  7  feet  deep  at  mean  low  water;  ^e 
entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet  deep  at 
mean  low  water;  the  channel  connecting  .the  basin  with  the  town 
wharves  was  3  feet  deep  at  mean  low  water  and  100  feet  wide,  except 
at  the  upper  end,  where  for  a  distance  of  75  feet  it  averaged  only  50 
feet  wide;  the  north  breakwater  was  720  feet  loug,  the  south  break- 
water 450  feet  long. 

The  harbor  afforded  a  shelter  for  a  limited  number  of  small  vessels. 

On  October  15,  1896,  a  contract  was  executed  for  dredging  14,000 
cnbic  yards,  more  or  less,  from  the  entrance  channel,  the  ubject  being 
to  deepen  it  to  7  feet  at  mean  low  water  for  a  width  of  75  feet  through- 
out its  length.  Operations  were  commenced  under  this  contract  in 
Jnne,  1897,  and  at  the  date  of  this  report  6,114  cnbic  yards  has  been 
removed  under  the  contract. 

The  work  completed  is  so  small  a  portion  of  the  proposed  work  under 
the  contract  as  not  to  materially  affect  the  condition  of  the  improve- 
ment, which  at  the  date  of  this  report  is  practically  the  same  as  on 
June  30,  1896. 


Jnly  1,  1896,  l>alaQce nnexpendod   ......  $6,000.00 

Juue  30,  1897,  atnonnt  expended  daring  Hsoal  year   116.53 


July  1,  1897,  balance  uDexjiended   6,888.47 

July  1,  1897,  ontataDdiugHabiUtiei   »2,353.89 

July  1, 1897,  unouDt  covexed  by  uncompleted  contraote   3, 036. 11 

  5,390.00 


Jnly  1, 1897,  balance  available   493. 47 


r Amonnt  (esttmated)  reqnired  for  completion  of  exifltiQ);;  project  301, 600. 00 

J  Amonnttliatcanbeprontabl^expendeuii)  tiHca]  TeareumuK.InDe30,1899  90^000.00 
1  Submitted  in  coiiipliauce  with  reqiiirenwotB  oi  Ket  tioDH  2  of  river  and 

L  barbor  acts  of  1866  and  1867  andof  aundiy  civil  act  of  June  4, 1897. 

(See  Appendix  B  13.) 
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14.  Harbor  at  Plymouth,  Mass. — Plymouth  Harbor  is  situated  30 
miles  south  of  Boston.  Its  outer  anchorage,  the  "Cow  Yard,"  is 
common  to  Plymouth,  Kingston,  and  Duxbnry,  and  is  tlie  only  refuge 
for  seagoing  vessels  from  northeasterly  gales  when  caught  between 
Boston  and  Proviucetown,  a  distance  of  about  75  miles^  tbllowiug  the 
coast  line.  The  entrance  to  this  outer  abchorage  is  direct,  anobstracted, 
of  ample  width,  and  safiBciently  deep  for  the  wants  of  commerce.  The 
anchorage  is  capacions,  and  has  good  "  holding  ground,^  bat  the  extea- 
sire  tidiU  basins  inside  of  it  give  strong  variable  cnrrents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  main- 
land and  about  1  mile  fW>m  it. 

The  harbor  contains  about  2,000  acres,  almost  all  of  which  is  dry  at 
low  tide.  A  few  narrow  crooked  channels  traverse  these  fiats.  They 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
lorm  the  main  ship  channel  (150  feet  wide,  approximately,  and  10  feet 
deep  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Enj^eers  for  the  year  1888,  part  1,  page  460. 

Be£Dre  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previons  to  1875  the  project  was  a  general  one,  and  had  for  its 
object  the  preservation  of  Long  Beach.  From  the  nature  of  the  work 
it  can  at  no  time  be  considered  completed,  and  small  annual  appropria- 
tions are  necessary  to  repair  any  damages  by  storms.  The  various 
devices  employed  for  this  purpose  ai'e  described  in  the  Annnal  Beport 
of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1876.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship  channel  2,286  feet  long,  100  feet  wide,  and  6  feet  deep 
at  mean  low  wator.  This  project  was  modified  in  1877  so  as  to  include 
the  dredging  of  a  basin  866  feet  long,  150  fleet  wide,  and  8  feet  deep 
directly  ia  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin 
to  9  feet  at  mean  low  wator  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measnrement),  and  was  originally  estimated  to  'M>st 
$27,000.  This  estimate  was  revised  in  1885,  in  accordance  with  the 
low  prices  then  current  for  dredging,  and  the  cost  was  then  estimated 
to  be  $22,500. 

From  1824  to  date  the  amonut  appropriated  for  this  harbor  is 
•182,766.00,  of  which  there  had  been  expended  to  Jnne  30, 1896— 

For  liemdi  protection  $127,263.34 


On  Jane  30, 1896,  the  prefect  for  improvement  had  been  completed. 
Long  Beach  was  in  good  order. 

On  April  3, 1897,  a  plan  and  project  for  further  improvement  of  the 
harbor  were  submitted,  in  accordance  with  the  river  and  harbor  act  of 
Jnne  3, 1896.  This  report  and  project  were  published  as  House  Jt>oc. 
Ko.  39,  Filty-fifth  Congress,  first  session.  They  are  also  printed  as 
Appendix  B  29  of  this  report. 


For  dieting 


60,614.89 


Total 


177,778.23 
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In  April,  1897,  operations  were  commeDced  in  the  repair  of  breaches 
in  Long  Beach  made  by  the  storms  of  the  winter  of  1U9C-97.  During 
the  fiscal  year  1,216.5  feet  of  bulkheads  was  built,  and  at  the  date  of 
this  report  the  beach  is  in  good  order. 


July  1, 1896,  balance  iinexpeDded   $4, 988. 67 

June  30, 1897,  amonnt  expended  darinff  fiaoal  year   1,  OHO.  39 

Jaly  1, 1897,  balance  nnexpended   3, 898. 28 

Jaly  1, 1897,  ontatanding  liabilities   890. 81 

Ja]y  1, 1897,  balance  available   3,007.44 


(See  Appendix  B  14.) 

15.  Karhor  at  Provineetown,  Mobs. — Provincetown  Harbor  is  situated 
at  the  extremity  of  Cape  Cod,  about  40  miks  southeast  from  Boston 
Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  tlie  Athiutio 
Coast.  The  entire  commerce  of  New  England  and  a  very  large  local 
fishing  interest  are  directly  benefited  by  its  maintenance,  which  depends 
entirely  on  the  preservation  of  the  sandy  beaches  whifh  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  bnilding  diken,  bulkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches.  From  the  nature  of  the  work  it  can  at 
no  time  he  considered  completed. 

A  full  history  of  the  improvement  will  be  found  in  the  Annual  Reports 
of  the  Chief  of  Kngineers  for  the  years  187(},  1870,  and  1886.  A  special 
dike  across  Honse  Poiut  Island  iHats,  to  be  built  contingently,  was  rec- 
ommended in  the  Annual  Eeport  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1886. 

The  total  appropriations  to  date  have  been  $155,918.44. 

The  amount  expended  to  June  30, 1896,  waa  $149,876.17. 

At  that  date  works  of  preservation  had  been  built  at  Long  Point, 
near  Wood  End  Light,  near  Abel  Hill,  and  at  Beach  Point,  High  Head, 
and  Gove  Section,  and  these  works  were  all  in  good  order,  and  fulfill 
tlie  purpose  for  which  they  were  built,  excepting  the  section  near  Wood 
End  Light 

In  October,  1896,  a  surrey  of  the  harbor  was  made  in  accordance 
with  the  river  and  harbor  act  of  Jane  3, 1896,  and  on  March  1,  1897,  a 
plan  and  report  of  the  survey  were  submitted,  with  a  project  for 
strengthening  the  beach  near  Wood  End  Light,  estimated  to  cost 
¥13,200.  This  plan  and  report  were  published  as  House  Doc.  No.  8, 
Fifty  fifth  Congress,  first  session;  they  are  also  submitted  herewith  as 
Ap])endix  B  30. 

No  other  operations  were  in  progress  daring  the  fiscal  year,  and  at 
the  date  of  this  report  the  beach  and  works  of  preservation  are  in  good 
order,  excepting  the  section  near  Wood  End  Light. 

July  1, 1896,  balance  nnexpended   96, 043. 27 

July  1, 1897,  balance  nnexpended   6, 042. 27 

(See  Appendix  B  15.) 

16.  Harbor  at  Chatham,  Ma-aa, — Chatham  Harbor  is  at  the  eastern  end 
of  Nantucket  Sound,  about  15  miles  east  of  Hyannis,  Mass.  Its  outer 
anchorage  (Chatham  Eoads)  is  a  valuable  harbor  of  refuge  iix>m  north- 
erly and  easterly  gales.  The  inner  harbor  (Stage  Harl>or)  is  small,  but 
well  landlocked,  and  has  8  to  12  feet  dex>th  at  mean  low  water.  Its 
entrance  was  obstructed  by  three  bars,  on  which  the  greatest  depth  at 
mean  low  water  was  4  feet. 
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The  pifiject  for  the  improvement  of  thisliarbor^Rabmitted  December 
19, 18JH),  proposes  to  dredge  a  channel  through  the  three  obstructing 
bars  6  feet  deep  at  meau  low  water — 100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  aud  200  feet  wide  at  the  outer  bar — at  a 
cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditure  to  June  30, 1896,  was  $4,402.15. 

At  that  date  the  improved  channel  through  the  middle  and  inner 
bars  was  100  feet  wide,  6  feet  deep  at  meau  low  water.  Nothing  had 
been  done  on  the  outer  bar.  At  least  6  fioet  draft  could  be  carried  into 
the  harbor  at  mean  low  water. 

In  this  condition  the  improvement  has  facilitated  the  navigation  of 
the  harbor  to  a  considerable  extent. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $5,000  for 
this  harbor,  to  complete  the  improvement. 

On  August  29, 1896,  advertisement  was  published  calling  for  bids  for 
the  proposed  work,  to  be  opened  Se[)tember  19, 1896.  Ko  bids  were 
received  in  response  to  this  advertisement. 

On  March  24,  1897,  a  revised  estimate  of  cost  of  the  project  was  sub- 
mitted. This  estimate  increased  the  cost  of  the  improvement  $3,732.79, 
the  increase  being  necessary  because  of  the  small  amount  of  work  to  be 
done  and  the  distonce  of  Chatham  Harbor  from  points  where  dredging 
plants  are  located.  The  funds  available  for  the  improvement  are 
retained  in  tiie  Treasury  until  further  money  is  provided. 

ISo  other  operadous  were  in  progress  during  tlie  fiscal  year,  and  at 
the  date  of  wis  report  the  oonditiou  of  the  improvement  is  the  same  as 
on  June  30, 1896. 

The  character  of  the  commerce  involved  in  the  improvement  is  the 
local  fishiug  interest  aud  supplies  of  lumber,  coal,  etc.,  for  local  consunip* 
taon.   The  value  of  the  commerce  annually  approximates  $200,000. 

Jnly  1,  ISg&balance  nnezpended   $5, 697. 85 

Jniie  30, 18OT,  amoout  expended  daring  flooal  year   33. 96 

Jnly  1, 1897,  "balance  nnexpmded   5, 673. 90 

r  Amonnt  (estimated)  reqnired  fur  ctnnpletion  of  existing  prodeot   3, 7S2. 79 

J  AmoantthatcanbeproGtably  expended  in  fiscalyeurendiDgJune^O,  1899  3,732.79 
\  gnbmitted  in  compliance  witk  Teqniremento  of  sections  2  of  river  and 
[    liarbor  acts  of  186t)  .ind  1867  and  of  Bnudry  civil  act  of  June  4,  1897. 

(See  Appendix  B  16.) 

17.  Removing  mnken  vessels  or  craft  ohstructing  or  endangering  naviga- 
tion.— On  May  13,  1897,  the  wreck  of  the  schooner  Annie  E.  Rudolph 
was  reported  to  be  an  obstruction  to  navigation,  and  on  May  20, 1897, 
an  allotment  of  $750  was  made  for  the  removal  of  her  spars. 

Public  advertisement  was  issued  under  date  of  June  10, 1897,  calling 
for  proposals  for  the  work;  to  be  opened  Jnly  10, 1897. 

(See  Appendix  B  17.) 

BXAMnrATIOire  and  SUBTBYS  ICADE  in  OOMFIilANOE  WITH  BIVBB 
AHD  HABBOB  AOT  OF  JUNE  3,  1806. 

The  preliminary  examinations  futd  surveys  of  the  fbllowing  local- 
ities, reqnired  by  the  act  of  June  3, 1896,  were  made  by  the  local  engi- 
neer, Lieut.  Col.  S.  M.  Mansfield,  Coi-ps  of  Engineers,  and  reports 
thereon  submitted : 

1,  Prdiminary  examination  of  Dttxbury  Harhw^  Massachusetts,  with 
a  view  to  widemng  and  deepening  the  improvemenU — lieatenant-Colouel 


Digiiized  by 


Google 


64         REPORT  OF  THE  CHIEF  OF  RNOINEERS,  U.  S.  ARMY. 

Hansfleld  submitted  report  of  examination  February  15,1897.  It  ia 
his  opinion,  concorred  in  by  the  Chief  of  Engineers,  that  Duxbary 
Harbor  is  worthy  of  improvement  by  the  General  GoTemment.  No 
snrvey  is  necessary  for  the  preparation  of  plan  and  estimate  of  cost  of 
improvenieDt  proposed.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Boc  :N^o.  312,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  B  18.) 

2*  Preliminary  examination  of  Buxbury  Beach,  Massachusetts,  leith  a 
view  to  the  protection  of  the  harbor. — Lieutenant-Colonel  Mansfield  sub 
mitted  report  of  examination  February  15,  1897,  It  is  his  opinion, 
concurred  in  by  the  Chief  of  Engineers,  that  there  is  no  necessity  for 
strengthening  the  beach  at  present  with  a  view  of  protecting  the  har- 
bor of  Dnxbury.  The  report  was  transmitted  to  Congress  and  printed 
in  Honse  Doc.  No.  313,  Fifty-foortb  Congress,  second  session.  (See 
also  Appendix  B  19.) 

3.  Preliminary  examination  of  Oumet  Rock  and  other  rocks  at  mouth 
of  Plymouth  Harbor,  MoMsachus^ts. — Lientenaut-Colonel  Mansfield  sub- 
mitted report  of  examination  February  15, 1897.  It  is  his  opinion, 
concurred  in  by  the  Chief  of  Engineers,  that  the  work  necessary  to 
afford  additional  facilities  to  navigation  at  this  locality  is  not  worthy 
of  being  undertaken  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  314,  Fifty- 
fourth  Congress,  second  session.   (See  also  Appendix  B  20.) 

4.  Preliminary  examination  of  ilie  approaches  to  the  Cape  Cod  Ship 
Canal,  Massachusetts, — Lieutenant-Colonel  Manstteld  submitted  report 
of  examination  February  16,  1897.  It  appears  from  tliia  report  that 
there  is  no  Cape  Cod  Ship  Canal,  and  no  charter  in  existence  for  the 
construction  of  one,  and  that  its  location^  if  such  a  waterway  is  ever 
opened,  can  only  be  conjectured.  Under  these  circumstances  it  is 
impossible  to  state  whether  or  not  the  approaches  to  such  a  canal 
would  be  work  worthy  to  be  undertaken  by  the  General  Government, 
but  under  present  conditions  action  by  the  United  States  in  the  matter 
does  not  seem  judicious.  The  report  was  transmitted  to  Congress  and 
printed  iu  House  Doc.  Ko.  311,  f^f^-fourth  Congress,  seoond  session. 
(See  also  Appendix  B  31.) 

5.  Estimate  of  cost  of  improving  Merrimao  River^  Massachusetts,  by 
dredging  channel  thereof  between  Newburyport  and  Haverhill, — Lien- 
teuant-CoIonet  Mans0eUl  submitted  report  May  5, 1897,  with  estimate 
of  cost  of  improving  the  Merrimac  Kiver  by  dredging  the  channel 
thereof  betwen  Uewburyijort  and  Haverhill  of  the  width  of  150  feet 
and  of  the  depth  of  7  feet  at  mean  low  water.  He  states  that  under 
previous  appropriations  this  section  of  the  river  has  been  improved  at 
Bocks  Bridge,  Curriers  Shoal,  both  ends  of  Silbys  Island,  and  between 
the  bridges  at  Haverhill,  and  that  the  depth  inquired  renders  improve- 
ment necessary  only  at  the  above-mentioned  localities  and  at  additional 
points,  as  follows:  A  small  shoal  about  midway  between  the  mouth  of 
Powow  River  and  Rocks  Bridge;  about  3,500  feet  of  channel  between 
Rocks  Bridge  and  Curriers  Shoal,  and  a  small  shoal  about  midway 
between  Carriers  Shoal  and  Groveland  Bridge.  The  cost  oi  this  work, 
including  contingencies,  is  estimated  to  be  $171,442.70.  The  report 
was  transmitted  to  Congress  and  printed  iu  House  Doc.  Ko.  62,  Fif^- 
flfth  Congress,  first  session.   (See  also  Appendix  B  22.) 

6.  Survey  of  Manchester  Harbor^  Massachusetts,  with  a  view  of  securing 
a  channel  S  feet  deep  at  mean  low  water,  200 feet  wide  at  the  entrance,  and 
150  feet  wide  at  and  above  Proctors  Point  to  the  town  landing. — Lieu- 
tenant-Colonel Mansfield  submitted  report  of  survey  April  7,  X^l,  'Sha 
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cost  of  the  improTement  proposed  is  estimated  at  $139,966.09 ;  bat  in  the 
opinion  of  the  local  <  fficer  the  cost  of  this  improvement  is  oat  of  propor- 
tion to  the  benefits  to  be  derived,  and  is  not  jaatifled  by  the  interests 
of  oommerce  involved.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  "So,  29,  Ilfl^-flfth  Oongress,  first  session.  (See 
also  Appendix  B  23.) 

7.  Survey  of  Manchester  Harbor,  Massachusetts  (providedfor  by  section 
9  of  the  act  of  June  3, 1896). — In  addition  to  the  sarvey  of  Manchester 
Harbor  with  a  view  of  securing  channel  widths  of  200  and  150  feet  and 
depth  of  8  feet  at  n^ean  low  water,  aathorized  by  section  1  of  the  act  of 
June  3,  1896,  section  9  of  the  act  made  provision  for  a  sarvey  of  the 
harbor  in  the  discretion  of  the  Secretary  of  War.  The  report  on  the 
former  survey  (see  paragraph  6)  was  intended  to  comply  with  both  pro- 
visioDB  of  the  act,  bat  it  having  been  represented  to  the  Secretary  of 
War  that  a  less  extensive  improvement  would  be  satisfactory  to  the 
parties  interested,  the  local  office  was  directed  to  preseut  for  the  con- 
sideration of  Congress  an  estimate  of  cost  of  such  work  as  he  might 
consider  to  be  justified  by  the  interests  of  commerce  involved.  Lieu- 
tenant-Colonel Mansfield  submitted  his  report  July  30, 1887.  The  plan 
of  improvement  proposed  is  to  dredge  the  natural  channel  to  a  dept^  of 
6  feet  at  mean  low  water  for  a  lengtii  of  7,200  feet,  to  make  it  100  feet 
wide  at  the  entrance  and  at  the  sharp  bends,  and  at  least  75  feet  wide 
throughout,  with  two  turning  or  anchorage  basins,  one  200  feet  by  300 
feet  in  area  just  belbw  the  bridge  and  the  other  126  feet  by  250  feet  near 
the  town  landing  wharf.  The  estimated  cost  of  this  work  is  $25,000. 
(See  Appendix  B  24.} 

8.  Survey  of  MarbUhead  Harbor^  Massachusetts,  with  a  view  to  improv- 
ing the  harbor  by  building  a  sea  wall  to  protect  the  isthmus  connecting  Mar- 
blekead  Keck  with  the  town  of  Marblehead. — Lieutenant-Colonel  Mausfield 
submitted  report  of  survey  February  4, 1897.  It  is  his  opinion  that 
there  is  no  danger  of  the  sea  making  a  breach  in  the  isthmus  to  the 
injury  of  the  harbor.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  289,  Fifty-foorth  Oongress,  second  session. 
(See  also  Appendix  B  25.) 

9.  Survey  of  Lynn  Harbor,  Massachusetts,  with  a  view  to  securing  a 
channel  300  feet  wide  and  15  feet  deep  at  low  water. — Lieutenant-Colonel 
Mansfield  submitted  report  of  sarvey  March  29, 1897.  The  harbor  is 
at  present  under  improvement,  and  the  plan  now  submitted  for  secur- 
ing a  channel  of  the  dimensions  named  contemplates  the  farther  dredg- 
ing of  the  outer  and  inner  channels  and  the  construction  of  a  training 
w^l.  The  cost  of  the  proposed  work  is  estimated  at  $441,813.07.  It  is 
the  opinion  of  the  local  officer  that  the  harbor  is  worthy  of  improve- 
ment to  a  certain  extent,  but  not  to  the  degree  called  for.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  Ko.  28,  Fifby- 
fifth  Congress,  first  session.  (See  also  Appendix  B  26.) 

10.  Survey  of  Weynumth  {Book)  Eiver,  Massachusetts f  from  ffingham 
Bridge  to  MoHvfs  wharf. — Lieutenant-Colonel  Mansfield  submitted 
report  of  survey  March  15, 1897.  The  plan  of  improvement  presented 
provides  for  obttdning  a  channel  60  feet  wide  and  4  feet  deep,  with  a 
view  to  accommodating  the  transportation  of  coal  and  building  mate- 
ri^B  up  to  Mann's  wharf.  The  proposed  work  is  estimated  to  cost 
$49,834.01.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  12,  Fifty-fifth  Congress,  first  session.  (See  also  Appen- 
dix B  27.) 

11.  Survey  of  N^onset  Biver,  JfowacAwefte.— Lieutenant-Colonel 
SNa97  6 
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Mansfield  sabmitted  report  of  survey  April  17, 1897.  The  project  of 
improvement  presented  provides  for  dredging  the  nataral  chanuel  of 
the  river  so  as  to  secure  a  depth  of  10  feet  at  mean  low  water,  with 
width  of  150  feet,  from  the  mouth  to  the  railroad  bridge  at  Neponset; 
thence  100  feet  wide  to  the  Kepouset  Highway  Bridge;  100  feet  wide 
and  6  feet  deep  thence  to  the  Granite  Bridge:  at  least  75  feet  wide 
thence  to  the  southerly  comer  of  (Godfrey's  coal  wharf  in  Milton;  and 
^50  feet  wide  for  a  further  distance  of  260  feet.  The  cost  is  estimated 
at  $35,000.  The  report  was  transmitted  to  Congress  aud  printed  in 
House  Doc.  No.  86,  Fifty-fifth  Cougress,  first  session.  (See  also  Appen- 
dix E  28.) 

12.  Survey  of  harbor  at  Plymouth,  Mass. — Lieutenant-Colonel  Mans- 
field submitted  report  of  survey  April  24, 1897.  The  harbor  has  been 
under  imi)rovemeiit  heretofore,  and  the  further  improvement  now  pro- 
posed is  to  provide,  in  the  vitiinity  of  the  Middle  Ground  or  Splitting 
Knife  Shoals,  where  a  sharp  turn  occurs,  a  channel  250  feet  wide  and 
9  feet  deep  at  mean  low  water  to  facilitate  navigation,  and  to  redredge 
tbe  basin,  all  at  an  estimated  cost,  inclndlng  contingencies,  of  $8,716.95. 
The  local  officer  states  that  in  his  opinion  the  harbor  is  worthy  of 
improvement,  and  the  expense  is  justified  by  the  interests  of  commerce 
involved.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  39,  Fifby-flfth  Congress,  first  session.  (See  also  Appen- 
dix B  29.) 

13.  Survey  of  Provincetoicn  Harbor,  Massachmettay  loith  a  view  of 
erecting  a  dike  for  the  protection  of  that  harbor, — Lieutenant- Colonel 
Mansfield  submitted  report  of  survey  March  1, 1897,  The  plan  sub- 
mitted for  the  protection  of  the  harbor  provides  for  riprap  along  the 
inside  of  the  narrowest  part  of  the  neck  of  sand  connecting  the  main- 
land aud  Long  Point,  this  location  being,  in  his  opinion,  the  proper  one 
at  present  for  tlie  protection  of  the  harbor.  The  cost  of  the  proposed 
work  is  estimated  at  $13,200.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  8,  I^fty-flfbh  Oongiess,  first  sejssion. 
(See  also  Appendix  B  30.) 

IMPBOTEMSNT  OF  BIVERS  AlTD  HABBOBS  IN  SOITTHEASTBBN  HA.BSA- 
OHUSETTS  AND  IN  BHODB  ISLAND. 

This  district  was  in  the  charge  of  M^f.  D.  W.  liockwood.  Corps  of 
Engineers,  with  Lieut.  Charles  H.  McKinstry,  Corps  of  Engineers, 
under  his  immediate  orders;  Division  Engineers,  Col.  (now  Brig.  Gen.) 
John  M.  Wilson,  Corps  of  Engineers,  to  February  11,  1897,  and  Col. 
G.  L.  Gillespie,  Corps  of  Engineers,  since  tbat  date. 

1.  Harbor  of  refuge  at  Hyannis,  Mass. — This  harbor  before  improve- 
ment was  an  open  roadstead,  exposed  to  southerly  storms.  In  the 
years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed, covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15.5  fbet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made,  increasing  the  width  of  its  base  and  the 
size  of  the  stone  forming  its  sides  and  top. 

The  approved  project  of  1884  provides  for  the  dredging  to  15.5  feet 
depth  at  low  water  of  about  36  acres  area  north  of  the  existing  break- 
water, BO  as  to  increase  the  deep-water  harborage  by  that  amount;  all 
at  a  total  cost  estimated  in  1884  at  $45,743.20. 

At  the  adoption  of  the  present  project  tlie  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  36  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 
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Tbe  6am  of  $157,752.69  bad  been  expended  at  this  barbor  ap  to  Jane 
30, 1896,  of  which  $123,350.62  bad  been  expended  iti  constraction  and 
repairs  to  the  breakwater  and  $34,402,07  in  dredgiug  in  the  anchorage 
area,  by  which  20  acres  out  of  36  had  been  dredged. 

Fourteen  thoasand  seven  hundred  and  eighty-one  cubic  yards  of  mud 
and  sand  was  dredged  daring  the  past  fis^  year  under  contract,  add- 
ing about  2  acres  to  the  deepened  anchorage  area. 

The  principal  yaine  of  this  harbor  to  commerce  is  as  a  harbor  of 
refuge  for  coasters  and  fishing  vessels.  About  three  thousand  vessels 
of  various  kinds  used  the  harbor  last  year.  Tlie  actual  commerce  of 
the  place  consists  of  general  agricultural  products,  coal,  and  fish, 
aggregating  24,220  tons.  The  increase  of  anchorage  area  will  aiford 
refoge  for  more  and  larger  boats. 

The  balance  available  will  be  applied  to  increasing  the  dredged  area. 

Jaly  1,  1896,  bnlnnce  nnexpsnded   S9, 179. 13 

Amount  received  ttom  Bales   20. 68 

'  9,199.81 
June  ^  1897,  unonnt  expended  during  fleoal  year   2, 996. 95 

July  1, 1887,  balanoe  unexpended   6, 302. 86 

Jnly  1, 1897,  amount  oovMed  by  nnoompleted  oontraots   4, 800. 00 

July  1, 1897,  balance  available   1, 402. 86 

r  Amonnt  (estimated)  Teqiiired  for  completion  of  exiatia^  project   2, 162.00 

J  AmonnttbatcanbeprofitablyexpendcilinflscalyearendinK  JnaeSO,  1899  2, 163.00 
1  Submitted  in  oompiiance  witb  reqniiements  of  HeotionB  2  of  river  and 
i.  Iiarbor  acts  of  1866  and  1867  and  of  enndry  civil  act  of  June  4, 1897. 

(See  Appendix  C  1.) 

2.  Harbor  of  refuge  at  Kaniucket^  Maas, — This  harbor  is  the  only  one 
between  the  harbor  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town  )  and  ProvincetowD,  a  distance  of  about  100  miles,  except  the  small 
barbor  of  Hyannis,  on  the  north  side  of  Nantucket  iSound.  It  has  a 
considerable  area  with  a  depth  of  water  in  e.Yce8S  of  12  feet,  and  the 
object  of  improvement  is  to  make  it  a  harbor  of  reftige  for  vess^s  plying 
between  porta  nort^  and  south  of  Gape  Ood. 

The  approved  project  of  1880,  as  modified  in  1886,  provides  for  the 
conatTuction  of  two  jetties  as  training  walls,  one  on  each  side  of  the 
harbor  entrance,  planned  so  as  to  allow  the  tidal  currents  to  assist  in 
scouring  out  and  maintaining  a  good  channel,  and  for  the  completion 
of  the  work  by  dredging  where  necessary  to  obtain  a  depth  of  from  12 
to  15  feet  at  low  water  in  this  channel;  ^1  at  a  total  cost  estimated  in 
1886  at.$375,000^  of  which  $220,000  was  appropriated  prior  to  189G. 

At  the  adoption  of  the  present  project  no  jetties  existed  and  the 
channel  entrance  was  barred  by  a  shoal  of  1.6  miles  width,  on  which 
there  was  only  6  feet  depth  of  water  at  low  tide,  the  channel  being  very 
crooked  and  sabject  to  changes  in  location. 

Tlie  sum  of  $259,146.1:2  hfid  been  expended  on  this  work  up  to  June 
30, 1896,  of  which  $45,734.75  had  been  expended  in  inefi'ectual  dredging 
between  1829  and  1844,  and  the  balance,  $213,410.37,  in  jetty  construc- 
tion; by  which  the  west  jetty  had  been  built  to  3,955  feet  length,  with 
full  height,  the  east  jetl^  had  been  built  to  834  feet  length,  with,  fbll 
height,  then  the  foundation  laiil  fbr  a  length  of  191  feet,  then  came  a 
gap  of  160  feet,  beyond  which  1,300  feet  length  had  been  raised  to  half 
tide  level,  and  then  2,145  feet  length  raised  to  1.5  feet  below  the  level 
of  mean  low  tide,  the  total  length  from  shore  end  to  outer  end  being 
now  4,840  fiBOt 
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During  the  past  fiscal  year  1,230  tons  of  stone  was  placed  near  the 
end  of  the  east  jetty,  strengthening  tbe  end  and  supporting  a  lantern 
staff.  During  an  unusually  severe  storm  in  December,  1896,  a  breach 
was  made  through  the  Hanlover  Beach  betweeu  the  ocean  and  the  bead . 
of  the  harbor.  Under  supplemental  articles  of  agreement  with  the  con- 
tractor for  jetty  construction,  it  was  decided  to  extend  the  western  jetty 
rather  tbau  build  up  to  fall  height  portions  of  the  east  jetty.  At  the 
close  of  the  fiscal  year  1,650  tons  of  stone  had  been  placed  in  this 
extension  and  the  work  was  in  progress. 

Further  work  will  consist  in  extending  the  west  jetty. 

The  entire  commerce  of  Nantucket  Island  is  carried  on  at  this  harbor, 
amounting  in  1896  to  14,488  tons.  Five  hundred  and  seventy-eight 
vessels  entered  and  left  it  during  this  year.  Tbe  effect  on  commerceof 
this  work  will  be  to  afford  a  place  of  refuge  easy  of  access  and  secure 
from  storms  for  coasters  and  fishing  vessels. 


Jnly  1, 18%balanoe  unexpended   $26, SKI. 63 

Jane  30, 1897,  amount  expended  dnring  Asoal  year   3, 881.41 


July  1, 1897,  balance  anezpended   22, 708.22 

July  1,1897, outstanding  liabilities   $2,685.33 

Jnly  1, 1897,  amount  coreied  by  uncompleted  contoaots   16, 44L.  60 

  20,026.93 


Jnly  1, 1807,  balance  available   2, 681. 29 


Amonnt  (estimated)  ret^nired  for  completion  of  existinfr  project   135, 000. 00 

Amount  thatean  beprotitablyexpendudiu  fiscal  year  «HdiDKJnne30,1899  100, 000. 00 
Sulmiitted  in  compliance  with  requiremeuts  of  secUons  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1^. 

(See  Appendix  O  2.) 

3.  Marthas  Vineyard  inner  harbor  at  Edgariouon^  Mass, — ^The  inner 
harbor  at  Edgartown  lies  in  the  northern  part  of  the  waterway  or  strait 
that  separates  Ohappaquiddick  Island  ftom  the  east  end  of  Marthas 
Vineyard.  It  extends  southward  about  1.6  miles  from  Ohappaqaid- 
dick  Point,  opposite  Edgartown,  and  averages  abont  one-fifth  of  a  mile 
in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  for 
small  vessels,  but  the  contracted  width  of  the  entrance  and  the  result- 
ing velocity  of  the  tidal  currents  make  it  diflBcuIt  to  pass  through. 

The  approved  project  of  1889  i)rovide8  for  the  removal  to  10  feet  depth 
at  low  water  of  a  "middle  ground  "  shoal  in  tbe  central  part  of  the  inner 
harbor,  at  a  total  cost  estimated  in  1893  at  $7,000,  all  of  which  was 
appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  the  middle  ground  shoal  car- 
ried only  about  6  feet  of  water,  and  was  a  very  troublesome  obstruction. 

The  sura  of  $4,863.81  bad  been  expended  on  this  work  up  to  June  30, 
1896,  by  which  abont  three-quarters  of  the  shoal  had  been  dred^sd  to 
full  depth. 

During  the  year  6,485  cubic  yards  of  sand  and  mnd  was  dredged 
under  contract,  removing  all  of  the  middle  ground  shoal  excepting 
abont  one-tenth  of  the  area  on  its  eastern  side. 

All  funds  being  exhausted,  no  further  work  is  contemplated. 

Tbe  commerce  of  the  port  in  1896  amounted  to  42,801  tons,  and  the 
dredging  of  tbe  inner  harbor  will  give  increased  facilities  for  anchorage. 

July  1, 1896,  baluice  unexpended   $2, 136. 19 

June  30,  1897,  amount  expended  during  flecal  year   2, 138. 19 

(See  Appendix  G  3.) 
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4.  Sarhor  at  Vmegeard  Savmy  Mms. — Tinevard  Haven  is  a  deep 
iDdentation  in  the  nortliern  shore  of  the  island  of  Marthas  Vineyard, 
on  the  southern  side  of  Vineyard  Sound.  The  approved  project  of 
1887,  as  modified  in  1889,  provides  for  the  protection  of  the  "chops" 
(or  headlands)  from  erosion  and  the  intervening  harbor  from  being 
filled  by  the  eroded  material,  the  whole  to  be  done  by  means  of  stone 
sea  vails  and  jetties  to  be  built  along  the  beach  in  front  of  the  blufifs 
at  both  headlands.  The  total  cost  was  estimated  in  1889  at  $60,000, 
of  which  $50,000  was  appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  aicyaoent  parts  of  the  harbor  were  shoaling. 
No  protection  works  were  in  existence. 

The  sum  of  $42,762.18  had  been  expended  on  this  work  up  to  Jane 
30, 189(1,  by  which  there  had  been  built  a  sea  wall  of  960  feet  length 
and  a  jetty  of  60  feet  length  and  five  small  spura  extending  back  from 
the  sea  wall  to  the  foot  of  the  bluff  at  the  East  Chop,  and  at  the  West 
Chop  a  sea  wall  of  880  feet  length,  three  jetties  of  150, 135,  and  280 
feet  length,  a  wharf,  and  a  shoit  breakwater  of  60  feet  length,  com- 
pleting over  two-thirds  of  the  needed  work.  The  works  so  for  con- 
structed appear  to  have  afforded  the  needed  protection. 

During  tlie  past  fiscal  year  work  was  commenced  under  contract  for 
the  fiirther  construction  of  the  riprap  walls  and  jetties,  and  was  in 
progress  at  the  end  of  the  year.  Three  hundred  and  eighty  eight  tons 
of  stone  was  placed  on  the  West  Chop. 

The  amount  available  will  be  ai>plied  to  continuing  the  work  of  pro- 
tection at  both  chops. 

The  commerce  of  the  harbor  in  1896  amounted  to  62,515  tons.  The 
lien^t  to  commerce  of  this  work  is  the  preservation  of  the  anchorage 
area  and  harbor  generally  f^om  shoaling. 


July  1,  1896,  balaoceniiexpeoded   $14,237.82 

Jnne  SO,  WS^,  amount  expended  daring  fiscal  year   71. 12 


Jnly  1, 1897,  balance  nnexpeiided   U,  166. 70 

July  1,  1897,  outatsiiding  liabilitiea   ^2. 16 

July  1,  1887.  amount  covered  by  uncompleted  contraots   11, 243. 40 

 .   12,116,65 


July  1,  1897,  balance  available   2, 051. 15 


f  Amount  festimated)  required  for  completion  of  existing  project   3,000.00 

J  Anaonutthatoan  beprotitably  expended  in  iiscalyBureDdiugJuDeSO,  1899  3,000.00 
1  Subniitted  iu  compliance  witti  ntqalromenta  of  sections  2  of  river  and 

i.   b.irbor  acta  of  1866  and  lfi67  anuof  sundry  ctrll  act  of  Jane  4, 1897. 

(See  Appendix  C  4.) 

5.  Woods  Hole  Channel,  MoMoehugetts. — Woods  Hole  Is  a  waterway 
or  strait  connecting  Bnzzards  Bay  and  Vineyard  Sound  and  lying 
near  the  southwestern  part  of  Cape  Cod,  Massachusetts.  The  name  is 
also  applietl  to  the  village  and  harbor  in  the  near  vicinity. 

Before  improvement  the  entrance  to  Little  Harbor  was  obstructed 
by  a  bar  with  but  7Ji  feet  ou  it  at  mean  low  tide.  Great  Harbor  has 
ample  depth.  In  the  strait  the  channels  were  crooked  and  obstructed 
by  bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the 
tide  was  from  4  to  5  miles  per  hour.  The  site  of  the  wharves  and  basins 
of  the  United  States  Fish  Commission  and  Kevenue  Marine  was  a  sub- 
merged point  of  land  extending  from  the  shore  of  the  harbor. 

The  progect  of  1879  provided  for  making  a  channel  through  the  bar 
at  the  entrance  to  Little  Hwbor  and  widening  and  deepening  the  chan- 
nel through  the  atratt.  The  pi-oject  of  1883,  extended  in  1884  and  1886, 
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provided  for  the  construction  of  retainiug  walls  on  shore,  a  stone  pier, 
and  a  wooden  wharf,  mainly  for  the  use  of  the  United  States  Fish  Oom- 
DitssioDjand  incidentally  for  the  use  of  the  other  branches  of  the  pablic 
service,  all  of  which  wori  bad  been  completed  prior  to  1889.  The  project 
of  1805,  the  present  approved  project,  provided  fbr  deepening  the  chan- 
nel through  the  strait  to  13  feet  at  mean  low  water  and  widening  same 
to  300  feet,  estimated  to  cost  $396,000. 

The  amount  expended  on  this  work  prior  to  the  present  fiscal  year 
was  $113,599.92,  with  which  the  entrance  to  Little  Harbor  had  been 
dredged  to  3  (►  feet  depth,  and  a  direct  channel  to  9  feet  depth  had  been 
dredged  through  the  strait  where  none  previously  existed;  the  retain- 
ing walls,  stone  pier,  and  wooden  wharves  had  also  all  been  built  and 
repaired. 

During  the  past  fiscal  year  a  contract  has  been  entered  into  for  the 
deepening  and  widening  of  a  direct  channel  throagh  the  strait. 

The  commerce  of  Woods  Hole  was  13,549  tons  for  1896,  no  account 
being  kept  of  vessels  passing  through  the  strait.  The  deepening  of 
this  channel  will  result  in  more  vessels  nsing  it  than  formerly. 


July  1, 1896,  balance  onexpended   *20, 000. 00 

Jane  30, 1^97,  amoaot  expended  daring  fiscal  jwr   31. 99 


July  1, 1897,  balance  anexmnded   19, 978.01 

July  1, 1897,  outstanding  liabilities   $0.50 

July  1, 1897,  amoant  coveted  by  aucompleted  contracts   18, 000. 00 

  18,000.50 


Jnly  1, 1897,  balance  srailable   1, 977. 51 


{Amount  (estimated)  required  for  completiou  of  existing  project   376, 000. 00 

Amount  tbat  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1899  150, 000. 00 
Submitted  in  compliance  with  roqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  Bnadry  oivil  act  of  Jane  4, 1897. 

(See  Appendix  G  6.) 

6.  Sew  Bedford  BarboTj  Maesachwtetts. — ^ew  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford 
and  Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean  low 
water.  The  projects  of  1874  and  1877  provided  for  a  channel  300  feet 
wide  and  15  feet  deep  at  mean  low  water  from  the  deep  water  just 
above  Palmers  Island  to  the  wharves  of  New  Bedford.  This  work  was 
completed  in  1877  at  a  cost  of  $20,000. 

The  project  of  1887  provided  for  a  channel  200  feet  wide  and  18  feet 
deep  from  Buzzards  Bay  to  New  Bedford  at  an  estimated  cost  of 
$35,000,  which  has  been  completed. 

The  approved  project  of  1896,  under  which  work  is  now  being  carried 
on,  provides  for  dredging  an  anchorage  area  one-half  mile  long,  600  feet 
wide,  and  18  feet  deep  at  mean  low  tide  on  the  north  side  of  the  chan- 
nel leading  from  Fairhaven  to  New  Bedford,  at  an  estimated  cos^  of 
$57,689.33. 

At  the  adoption  of  the  present  project  the  anchorage  area  was  firor 
12  to  18  feet  deep. 

The  sum  of  $70,387.99  had  been  expended  on  this  work  up  to  June 
30,  1896,  by  which  a  channel  200  feet  wide  and  18  feet  deep  at  mean 
low  tide  had  been  secured  from  the  deep  water  of  Buzzards  Bay  to  New 
Bedford. 

During  the  past  year  68,887  cubic  yards  of  material  was  removed 
from  the  proposed  new  anchorage  area,  adding  about  11  acres  to  the 
18-foot  anchorage. 
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There  were  6,445  vessels  in  the  harbor  during  the  year  1896,  with,  a 
total  tonnage  of  841,950.  The  effect  of  the  deep  water  on  commerce  is 
the  Dse  of  deeper-draft  vessels  than  formerly,  larger  cargoes,  and  a 
ooDseqaent  reduction  in  water  freight  oharges. 


Jnly  1, 1896,  bftlanoe  unexpended  f  12,  SOS.  38 

Amoont  received  from  bomb   9. 00 

12,  312.  38 

Jnne  30, 1897,  amonnt  expended  daring  fiscal  year  ,    10, 255. 

Jnly  1, 1897,  balance  nnexpended   2, 067. 29 

July  1, 1897,  outstanding  liabilities   1, 942. 26 

Jnly  1, 1897,  balance  available   115. 03 


{Amonnt  (estimated)  required  for  completion  of  existine  project   47, 689. 33 

Amonntthat  oau  beprofitably  expended  in  fiscal  year  euding  .)nneS0,1899   47, 689. 33 
Submitted  in  complianoe  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  oivU  act  of  Jane  4, 1897. 

(See  Appendix  G  6.) 

7.  Canapitsit  Channel,  Massachusetts. — This  waterway  lies  abont  20 
miles  sonth  of  New  Bedford,  running  between  the  islands  of  Cattyfaunk 
and  Kashawena,  and  connecting  the  waters  of  Vineyard  Sound  and 
Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sail  boats,  and  also  especially  of  the  surf  boats  belong* 
ing  to  the  life-saving  station  of  th\a  dangerous  locality. 

The  approved  project  of  1891  provides  for  the  widening  and  deepen- 
ing of  the  present  channel  from  Vineyard  Sound  to  Buzzards  Bay 
between  the  islands  of  Nashawena  and  Outtyhnnk,  Massachusetts,  so 
as  to  secure  a  depth  of  6  feet  at  low  water,  with  a  least  width  of  150 
feet  over  its  entire  length,  at  a  total  cost  estimated  in  1893  at  $9,800, 
all  of  which  had  been  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  this  passage  specially  daugerous 
to  the  life-saving  station  boats  and  other  shallow-drait  row  and  sail 
boats. 

The  sum  of  $5,236.04  had  been  expended  on  this  work  up  to  June  30, 
1896,  by  which  a  channel  of  about  66  feet  width  fuid  at  least  5  feet 
depth  ut  low  water  had  been  cut  entirely  across  the  shoal,  completing 
about  half  of  the  proposed  work. 

During  the  past  fiscal  year  the  work  of  dredging  was  commenced  and 
was  in  progress  at  the  close  of  the  year.  But  little  progress  has  as  yet 
been  made. 

The  balance  available  will  be  applied  to  completing  the  project. 
The  number  of  vessels  passing  through  this  channel  is  reported  as 
2,365,  and  the  commerce  at  Guttyhnnk  at  2,921  tons. 


Jnlyl,  1896,  balance  unexpended   $4,563.96 

Jnly  1. 1897,  balanee  unexpended   4, 563. 96 

Jaly  1,  IKTT.  outstanding  liabilities   $107. 38 

July  1, 1897,  amonnt  covered  by  uuoompleted  contracts   3. 500. 00 

  3,607.38 

July  1,  1897,  balance  available   956. 58 

(See  Appendix  C  7.) 


8.  TaunUm  Biverj  Massaokuaetta, — ^This  river  rises  in  Norfolk  County, 
Mass.,  and  empties  into  Narragausett  Bay  at  Fall  Itiver.  The  object 
of  the  improTement  ia  to  deepen  and  widen  the  channel  leading  to  the 
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city  of  Taanton,  at  the  head  of  DaTigation,  bo  that  vessels  of  11  feel 
draft  can  reach  the  city  at  high  water. 

In  its  origiual  condition  the  channel  was  narrow  and  obatrncted  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not  in 
places  more  than  5  feet  at  mean  high  water.  A  vesael  of  30  tons 
burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  9  feet  depth  at 
high  water.   This  work  was  completed  in  1879. 

The  approved  project  of  1880  provides  for  the  widening  and  deepen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at 
high  water,  with  100  feet  width  from  its  mouth  up  to  Berkley  Bridge 
(above  BigUtou),  thence  12  feet  depth  with  80  feet  width  (100  feet  width 
at  bends)  up  to  Briggs  Shoal,  thence  U  feet  depth  with  80  feet  width 
up  to  the  shipyard,  thence  11  feet  depth  with  60  feet  width  up  to  Weir 
Bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893  at  $125,000,  of 
which  $113,000  was  appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  watw  and  was  too  narrow  and  too  much  obstmcted  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

The  snm  of  $175,929.77  had  been  expended  on  this  work  up  to  June 
30, 1896,  by  which  a  large  part  of  the  proposed  work  had  been  done, 
especially  at  the  places  most  complained  of  by  vessels  using  this  xlver. 
Vessels  of  11  feet  draft  could  reach  Taunton,  at  the  head  of  navigation. 

Expenditures  during  the  past  fiscal  year  were  applied  in  removing 
the  shoal  near  the  mouth  of  ITiree  Mile  Kiver  and  widening  the  channel 
through  the  Needles.  To  complete  the  existing  project,  dredging  is 
required  at  a  few  points  in  the  Needles  and  lower  down  the  river,  to 
widen  and  straighten  the  channel,  and  the  removal  of  a  small  amount 
of  ledge  rock. 

The  balance  on  hand  will  be  held  until  further  appropriation  is  made. 
The  work  done  has  enabled  larger  vessels  to  go  up  the  river.  The 
tonnage  for  1896  was  500,000,  showing  an  increase  over  previous  years. 

Jnly  1, 189^  balance  unexpended   $5. 070, 23 

June  30^  1897,  amount  expended  daring  fiscal  yetu:   4, 680. 34 

July  1, 1897,  balance  unexpended   489. 89 

Amount  (estimated)  reqnired  for  completion  of  existinff  project   7, 000. 00 

Amount  that  con  be  profitably  expended  in  fiscal  year  ending  June  30,18f 9     7, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor       of  1866  aud  1867  and  of  aandry  civil  act  of  June  4, 1897. 

(See  Appendix  C  8.) 

9.  Sakonnet  River^  Rhode  Island. — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extending 
from  the  ocean  to  Narragansett  Bay  around  the  bead  of  Rhode  Island. 
It  is  at  present  obstnipted  at  its  upper  end  by  two  causeways  extend- 
ing across  it;  these  causeways  have  draw  openings  which  are  of  insuffi- 
cient width  and  depth  for  the  needa  of  commerce,  and  besides  offer  such 
obstruction  to  the  ebb  and  flow  of  the  tides  that  the  currents  ttirough 
them  make  the  passage  dangerous  even  to  boats  of  such  dimensions  as 
could  pass  through  them  under  ordinary  circumstances. 

The  present  approved  project  provides  for  increasing  the  width  and 
depth  of  the  draw  opening  in  the  Stone  Bridge,  owned  by  the  State  of 
Kliode  Island,  so  as  to  provide  an  opening  100  feet  wide  and  25  feet 
deep  at  mean  low  water,  estimated  to  cost  $40,000. 
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July  l,1896kbalaiioe  unexpended  $30,000.00 

July  1, 1897,  bftlauoe  nnexpended   20, 000. 00 

(Amonnt  (aatimftted)  required  for  oompletion  of  exittine  project   20, 000. 00 

Amonnt  tbnt  eubeproatably  expended  in  fiscal  year  endmg  June  30, 1899  20, 000. 00 
Sulimitted  in  oompllance  with  reqairemento  of  ■eotions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondry  cirU  act  of  June  4,  1897. 

(See  Apx>eudix  0  9.) 

10.  PatoiucJcet  Biver^  Rhode  Island. — This  river,  otherwigo  called 
Seekonk  Biver,  ia  the  npper  portion  of  Provideuce  Biver,  aud  exteuds 
from  Pawtncket  to  Providence.  Before  improvement  the  channd  in 
the  river  bad  a  rnling  depth  of  abont  5  fbet  at  mean  low  water. 

Between  1867  and  1873,  $.)2,000  was  appropriated  to  diedge  the 
channel  to  7  feet  depth.  This  work  was  finished  in  1876. 

The  approved  project  of  1883  provides  for  the  deepening  of  the  river 
so  as  to  secare  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
100  feet  width  firom  its  month  at  Providence  np  to  opposite  Grant  & 
Oo.'s  wharf  at  Pawtncket,  and  thence  I'J  feet  depth  with  40  feet  width 
throngh  astoue  ledge  for  a  short  distance  farther  to  Pawtncket  Bridge; 
all  at  a  total  cost  estimated  in  1883  at  $382,500,  of  which  $205,000  was 
appropriated  prior  to  1895. 

At  the  adoption  of  the  present  prqject  the  channel  was  narrow  and 
only  abont  5  feet  deep. 

The  snm  of  $248,776.07  had  been  expended  on  this  work  np  to  Jane 
30, 1896,  hj  which  the  shoalest  places  in  the  lower  section  had  been 
improved,  securing  a  channel  about  13  feet  deep  and  100  feet  wide  np 
to  above  tlie  lower  wharves  of  the  city  of  Pawtncket;  and  at  the  head 
of  the  river  the  depth  had  been  increased  at  low  water  over  the  entire 
ledge,  two  contracts  being  in  force  to  effect  this. 

During  the  fiscal  year  work*  was  in  progress  throngh  the  lower  sec- 
tion of  ledge  rock,  and  the  channel  was  completed  to  full  width  of  40 
feet  and  depth  of  12  feet.  Work  was  also  commenced  on  the  upper 
section  of  the  ledge  rock  and  was  in  progress  at  the  close  of  the  fiscal 
year. 

The  effect  of  the  improvement  will  be  to  cause  the  use  of  vessels  of 
deeper  draft  than  formerly,  larger  cargoes,  and  cheaper  rates.  The  com- 
pleted portion  of  the  channel  has  already  been  a  great  benefit  to  the 
commerce  of  the  river,  which  in  1896  amou^'ted  to  a  tonnage  of  201,500. 

The  work  yet  to  be  done  is  to  straighten  the  cliannel  in  its  lower 
portions  and  to  deepen  the  channel  through  the  ledge  to  fall  depth 
with  a  width  of  40  feet. 

July  1,  1896,  balaooe  nnexpeaded  «28,723.93 

Amount  received  from  sales   19. 98 

.  28,743.52 

June  30,  1897,  amount  expended  dnring  fiscal  year   5,  VtS.  32 

July  1,  1897,  balnnoe  nnexpendeil   23,671.l0 

Jnly  1, 1897,  outotaniliuK  liabUities   «L75. 50 

Jaly  1,  1897,  amount  oorered  by  unoompleted  coutractn   8,  ^8. 00 

  8,833.50 

July  1, 1897,  balance  available  .■   14,787.70 

f  Amonnt  (estimated)  reqaired  for  oompletion  of  existius  project   157, 000. 00 

J  AmoDiitthatcanbeprotitablyexpendedinfiBoalyearen(ringJune30,1899  100,000.00 
1  Snbmitted  in  compliance  with  reqniremeutB  of  sectionB  2  of  river  uud 
1.  barber  acta  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(See  Appendix  0  10.) 
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11,  ^tomdenoe  River  and  Natragansett  Bay,  Rhode  Island. — The  object 
of  this  improTement  is  to  faniish  a  wide  and  deep  ehann^  for  foreign 
and  coastwise  commerce  from  tbe  ocean  to  ProTidence. 

Before  tbe  improvement  of  tbe  river  was  commenced  in  1853  many 

sboals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "The  Crook,"  the  available  low-water  depth  *a8  but  4.5  feet. 
Between  1852  and  1873,  $56,500  was  appropriated,  to  secure  first  9  and 
then  12  feet  depth  of  channel.   This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882,  provides  for  the 
deepening  of  the  river  and  the  deepening  and  widening  of  its  anchor- 
age basins^  so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low 
water  with  300  feet  width  from  the  deep  water  of  Xarragansett  Bay  up 
to  Providence,  K.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet 
depth  with  600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet 
depth  with  940  feet  width,  and  6  feet  depth  with  1,060  feet  width  from 
Fox  Point  to  Field  Point;  all  at  a  total  cost  estimated  in  18S2  at 
(675,000^  of  which  $627,600  was  appropriated  prior  to  1896. 

At  the  adoption  of  this  project  the  channel  was  limited  to  12-foot 
depths,  and  the  anchorage  areas  wero  mnch  too  small  and  shallow  for 
the  craft  seeking  them. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  securing  a  ship 
channel  400  feet  in  width  and  of  a  depth  of  25  feet  at  mean  low  water 
from  Sassafras  Point,  in  Providence  Harbor,  through  Providence  River 
and  Narragansett  Bay  by  the  most  direct  route  practicable  to  the  ocean^ 
by  way  of  the  Western  Passage,"  so  called,  at  an  estimated  cost  of 
$732,820. 

The  item  in  the  act  is  as  follows : 

Improving  Providence  River  and  Narragansett  Bay,  Rhode  Island:  Continiiiog 
improTement,  according  to  tbe  report  of  the  Chief  of  Engineers,  dated  April  nintb, 
ei^tOMi  hundred  and  ninety-six,  twenty-five  thoneand  dollara :  Provided,  That  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  encU  materials  and  work  »a 
may  be  necessary  for  the  completion  of  such  project,  to  be  paid  for  as  iippropriiitlous 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  seven  hno- 
dred  and  seven  thoiuand  dollara,  ezolnsive  of  tbe  amount  herein  and  heretofore 
appropriated. 

The  sum  of  $686,728.14  had  been  expended  on  this  work  up  to  June 
30, 1890,  by  which  Bulkhead  Bock  had  been  removed  and  the  channel 
300  feet  wide  and  25  feet  deep  had  been  secured  to  the  cit^  of  Provi- 
dence, and  an  anchorage  area  1,060  feet  wide,  with  depths  varying 
from  6  to  20  feet,  had  been' dredged,  but  both  the  channel  and  anchor- 
age now  need  some  redredging. 

A  contract  is  in  force  for  dredging  the  river  channel  between  Sassa- 
fras and  Gonimicnt  points.  liTo  contract  has  yet  been  made  for  work  in 
the  "Western  Passage. 

During  tlie  past  fiscal  year  a  survey  covering  the  proposed  new  400- 
foot  channel  was  made  between  Sassafras  Point  and  Gonimicut  Point, 
and  145,372  cubic  yards  of  mud  was  removed  from  the  channel. 

The  balance  available  will  be  applied  to  continuing  the  dredging  in 
the  new  ship  channel. 

The  improvement  has  been  of  great  benefit  to  commerce,  which  has 
increased  over  past  years.  Nineteen  thousand  three  hundred  vessels 
of  all  classes  have  entered  this  river,  carrying  a  total  tonnage  of 
1,000,960. 
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July  1, 1886,  balance  nnezpeDded  $2S,  771. 86 

HeeuTvd  fivm  sale  of  material   143. 39 

Amannt  appropriated  by  snndiy  oivU  aet  approTod  Jane  4, 1897   125, 000. 00 

154,915.25 

June  SO,  1887,  aliuntnt  vrpeaAeA  doring  flaoal  year   11, 762. 46 

Jnly  1, 1^,  balaooe  nnexpended   143,152.79 

July  1, 1897,  ontatanding  Uabilitiea   $6,  715. 26 

Jt^jr  1, 1887,  amount  covered  by  nncompleted  eontraots   7, 098. 23 

  13,  813. 49 

July  1, 1897,  balance  available   129,339.30 

{ Amonnt  (cBtimated)  required  for  completion  of  exiBtintr  project   682, 000. 00 

J  Amotiiitthatoanbeproet»blyexpendedinflsoal7earendlngJane30, 1889  400, 000. 00 
I  Snbmitted  in  compnance  with  requirements  of  seeldone  2  of  river  and 
[   harbor  acte  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  11.) 

12.  Removal  of  Green  Jacket  Shoals  Provideneej  £.  I. — This  shoal  is  in 
that  part  of  FroTidence  Biver  which  constitates  the  harbor  of  Prov* 
idence.  It  lies  off  the  wharves,  on  the  south  fh>nt  of  the  city}  and 
occnpies  a  part  of  the  harbor  that  is  required  for  anchorage  purposes, 
covering  an  area  of  about  18  acres  between  the  16-foot  curves  and  about 
30  acres  in  all. 

The  approved  project  of  1885  provides  for  the  removal,  to  26  feet 
depth  at  low  water,  of  a  middle- ground  shoal  of  about,  30  acres  area 
in  Providence  Eiver,  opposite  the  city,  the  portion  to  be  removed  to  be 
at  least  2(>0  feet  distant  from  the  harbor  lines  of  the  city ;  all  at  a  totel 
cost  estimated  in  1886  at  $113,346,  of  which  (96,260  was  appropriated 
prior  to  1896. 

At  the  adoption  of  the  present  pn^ect  the  shoal  in  many  places 
carried  only  1  foot  of  water  and  was  a  very  troublesome  obstruction. 

The  sum  of  $05,983.19  bad  been  expended  on  this  work  np  to  June 
30, 1896,  by  which  22  acres  out  of  the  original  30  of  this  shoal  had  been 
dredged  to  25  feet  depthj  and  a  16-foot  depth  had  been  secured  over  the 
central  and  largest  portion  of  the  shoal,  in  addition  to  a  20-ibot  depth 
in  the  main  channel,  making  an  important  addition  to  the  anchorage 
facilities  of  Providence  Harbor. 

During  the  past  fiscal  year  39,961  cubic  yards  of  mud  was  removed 
from  the  southern  part  of  this  shoal,  adding  about  1.8  acres  to  tbe 
deepened  area,  at  a  cost  of  $7,913.80. 

The  removal  of  this  shoal  will  enable  vessels  to  anchor  outside  of  the 
channel  and  thus  remove  an  obstruction  to  vessels  going  to  or  from  the 
Providence  wharves. 

Jnly  1,  1896,  balance  nnexpended   $8,  266. 81 

June  30,  1897,  amount  expended  daring  fiscid  year   7, 913. 80 

Jnly  1, 1897,  balance  nnexpended   353.01 

Jnly  1,  1897,  ontstan^ng  liabiUtleB   30. 76 

Jnly  1, 1897,  balance  available   332. 26 

{Amonnt  (estimated)  reqnired  for  completion  of  existinff  project   8, 096. 00 

AmoontthatcaD  be  profitably  expeudedin  fiscal  yonr  ending  JuDe30,1899  8,096.00 
Sobmitteil  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  sets  of  1866  and  1867  and  of  sundry  civil  aet  of  June  4, 1897. 

(See  Apx)endix  C  12.) 

13.  Harbor  at  Wiclcford,  R.  L — Wickford  Harbor  is  an  arm  of  Narra- 
ganaett  Bay,  about  18  miles  south  of  Providence  and  12  miles  north- 
west of  Kew^ort.  It  is  the  water  terminus  of  the  Wickford  Btulroad, 
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vhich  connects  with  the  Kew  York,  JSew  Haven  and  Hartford  Kailroad 
at  Wickford  Junction,  and  in  connection  with  a  ferry  route  from  Wick- 
ford  to  Newport  forms  the  shortest  line  of  communication  between 
Newport  and  New  Tork  and  other  points  west. 

The  present  approved  project  of  1896  provides  for  the  removal  of 
certain  bowlders  and  deepeuing  the  harbor  by  dredgiug. 

The  sum  of  910,000  had  been  expended  on  this  improvement  up  to 
Jane  30, 1S9G,  which  removed  some  of  the  bowlders  from  the  entrance 
to  the  hai'bor,  and  gave  a  channel  of  9  feet  depth  at  mean  low  water 
ap  to  the  steamboat  wharf  near  the  entrance,  bnt  the  channel  opto  tiie 
wharves  of  the  town  of  Wickford  was  winding  and  about  6  feet  deep. 

Expenditures  daring  the  past  fiscal  year  were  applied  in  removing 
30,265  cubic  yards  of  mud  and  clay,  and  two  thirds  of  a  cubic  yard  of 
bowlders  from  the  entrance  cliannel  and  the  channel  leading  to  the 
town,  giving  a  least  depth  of  9  fieet  at  mean  low  water  and  width  of  ^ 
feet  to  the  town  wharves. 

The  money  available  is  to  be  applied  to  removing  a  few  additional 
bowlders. 

Jalyl,  1896,  balODce  aoezpended   $6,300.00 

June  30, 1897,  amonnt  expeuded  dnring  flsoal  year   5,963.S9 

Jnly  1, 1897,  balauoe  tmexpended   736. 11 

(See  Appendix  O  13.) 

14.  Newport .  Harbor,  Rhode  Island. — This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
acces-sible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  maiu  entrance  was  obstructed  by 
a  bar  which  stretched  out  &om  Goat  Island,  and  the  northern  entrance 
by  a  sharp,  rocky  spit  near  Bose  Island,  and  the  general  business  wharves 
of  the  city  could  not  be  reached  at  low  tide  by  vessels  drawing  more 
than  8  feet. 

Between  1873  and  1875  128,600  was  appropriated  to  secore  13  feet 
depth  in  the  harbor.   This  work  was  completed  in  1876. 

The  approved  project  of  1880,  as  modified  in  1882, 1883, 1884, 1890, 
and  1895,  provides  for  the  widening  and  deepeuing  of  the  clnmnel  from 
Narragnnsett  Bay  into  Newport,  so  as  to  secure  15  feet  depth  at  low 
water  with  at  least  750  feet  width;  for  the  extension  of  the  13  loot  depth 
and  10-foot  depth  anchorage  basins;  for  the  partial  cutting  off  of  the 
shoal  spit  at  the  southern  cud  of  Goat  Island,  and  for  the  construction 
of  jetties  on  the  western  shore  of  Goat  Island  so  as  to  protect  the  end 
of  this  island  from  erosion  and  to  prevent  the  drift  of  saud,  etc.,  around 
the  island  into  the  adjacent  parts  of  the  channel  atul  harbor,  and  the 
removal  of  Spindle  Kock,  a  sharp,  rocky  spit  near  Bose  Island;  all  at 
a  total  cost  estimated  in  1895  at  $206,200,  of  which  *137,000  was  appro- 
priated prior  to  1895. 

At  the  adoi)tion  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  aud  its  anchorage  area  was  too  small  for  the 
craft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  dnring  storms. 

The  sum  of  $1(!0,223,86  had  been  expended  on  this  work  up  to  June 
30, 1896,  by  which  the  15-foot  channels  and  l.J-foot  anchorage  basins 
had  been  dredged,  the  shoal  spit  at  the  Kontliern  end  of  Goat  Islnnd  had 
been  cut  off,  and  one  jetty  133  feet  long  had  l>een  built  westward  from 
Qoat  Island.   The  southern  entrance  bad  been  completed  for  vessels  of 
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15  feet  draft,  and  of  the  total  area  to  be  dredged  within  the  harbor 
[aboat  90  acres)  aboat  75.26  acres  had  been  completed,  and  194  oabic 
yards  of  rock  had  been  removed  from  Spindle  Bock. 

Expenditures  daring  the  past  fiscal  year  were  applied  in  removing 
215  cubic  yards  from  Spindle  Bock,  atid  38,715  cubic  yards  of  clay  and 
mud  from  near  the  southern  end  of  Ooat  Island,  completing  the  chan- 
nel to  full  width  and  depth. 

The  work  required  to  complete  the  existing  projects  is  the  excavation 
of  a  small  remaining  poi-tion  of  the  10-foot  anchorage  area;  also  tbe 
building  of  addition^  jetties  outside  of  Goat  Island,  whenever  they  may 
be  reqidxed,  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  har- 
bor entrance. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been  a 
large  increase  in  the  size  and  number  of  vessels  using  the  harbor.  The 
commerce  for  1S96  shows  a  tonnage  of  413,880,  principally  flsh,  coal, 
and  general  merchandise. 

Jnly  1, 1896, balanoe unexpended   $20, 276. 14 

Amount' reoeived from  ulea  ^   8.52 


20,2S1.66 

June  30f  1897,  amount  expended  during  flsoal  year   20, 198. 91 

July  1, 1897,  balance  unexpended   86.72 

Amount  (eetiroated)  reqaired  for  oompletion  of  existing  project   51, 200;  00 

Amoont that  oao  be  protitsbly  expend^ in  Sscal  yeureadiiiK •> un«  it0,1899  54, 200. 00 
Submitted  in  compliance  with  requiremeDte  of  flections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oivil  act  of  Jane  4, 1897. 

(See  Appendix  0  14.) 

15.  Harbor  of  refuge  at  Point  Judith,  Rhode  Island, — Point  Judith  is 
tbe  Rontbeastern  extremity  of  South  Kingston,  B.  J.,  and  marks  the 
southwestern  entrance  to  Karrngansett  Bay.  A  long  ledge^  known  as 
Souid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly  direction, 
about  1.5  miles  west  of  tbe  point 

The  approved  project  of  1889  provides  for  the  construction  of  a 
national  harbor  of  refuge,  nearly  a  mile  square  at  this  point,  by  means 
of  stone  breakwaters,  built  partly  on  Squid  Ledge  and  planned  so  as 
to  give  protection  against  easterly,  southerly,  and  westerly  storms,  the 
mainland  itself  forming  a  protection  on  the  north,  all  at  a  total  cost 
estimated  in  1S89  at  |l,2l50,000,  all  of  which  has  been  appropriated. 

By  the  act  of  July  13, 1S92,  authority  was  given  to  tbe  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above- estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  iVom  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  specially  daugerons 
place  for  boats  and  tows  to  pass  during  stonns  and  even  oi4iuu:ily  bad 
weather. 

Tbe  sum  of  $628,785.18  had  been  expended  on  this  work  up  to  June 
30, 1896,  by  which  the  breakwater  bad  been  commenced  at  its  center, 
extended  to  a  total  length  of  about  5,760  feet  on  tbe  bottom,  and  about 
4,800  feet  length,  raised  well  above  high-water  level,  most  of  it  to  full 
height  and  three  beacon  lights  established  thereon. 

During  the  past  fiscal  year  111,681  tons  of  stone  was  placed  in  the 
breakwater,  making  635,022  tons  in  alL  A  length  of  3,8f!0  feet  of  the 
eastern  arm  of  the  breakwater  was  built  up  to  fiill  height  and  width, 
but  the  sea  slope  was  not  entirely  completed. 

It  is  reported  that  over  68,000  vessels  passed  the  harbor  during  the 
yew  1896,  with  a  tonnage  of  33,380,000. 
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The  limit  of  cost  of  this  improvement,  as  fixed  by  lav,  was  baaed  on  an 
estimate  prepared  in  1889  from  the  best  information  then  available. 
Experience  and  additional  information  gained  siuce  that  time  showed 
that  if  the  breakwater  was  to  be  completed  to  the  extent  proposed,  the 
original  estimate  mast  be  revised  and  materially  increased. 

The  total  amonnt  of  the  original  estimated  cose  having  been  appro- 
priated, an  estimate  of  $444,310.98  is  submitted  as  the  additional'  Hum 
that  will  be  roqnired  to  complete  the  breakwater. 

It  is  proposed  to  apply  the  balance  available  to  continning  the  con- 
stroction  of  the  breakwater. 

July  1, 1896,  balance  unexpended  »321, 214. 82 

Received  from  Bale  of  material  *     ....  38.61 

Amount  appropriated  by  anndry  oItU  act  approved  Jane  4, 18&7   300, 000. 00 

621,253.43 

Jane  30, 1897,  amount  expended  during  fiscal  year   371, 308. 64 

July  1,  1897,  balance  nnexpended   349,944.79 

July  1,  1897,  outstanding  liabilities   $20, 314. 50 

Jnly  1,  1897,  amount  ooveied  by  uncompleted  contraots   22, 919. 05 

  43,363.65 

Jnly  1, 1897,  balance  available   306,681.24 

{Amonnt  (estimated)  required  for  completion  of  existine  projeot  441, 310. 98 
Amount  Uiat  can  be  profitably  expended  in  fiscal  year  ending  JaneSO,  1899  441, 310. 98 
Bubmitted  in  rompliance  with  reqnirements  of  sections  2  of  river  and 
barbor  oots  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  G  15.) 

16,  JUntranee  to  Point  Judith  Pond,  Rhodelsland. — Point  Jadith  Pond 
is  a  shallow-draft  salt  pood,  lying  in  rear  of  the  sandy  beach  of  tbe 
Bhode  Island  sliore,  jast  west  of  Point  Jndith. 

The  imj)rovement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood IS  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
ocean  storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  and  variable  in  location,  and  lies  about  a  mile  west  of  the 
former  en  trance. 

There  is  at  present  no  approved  project  for  the  improvement  of  this 
pond  entrance. 

Up  to  June  30, 1897,  $518.38  had  been  expended  in  surveys. 

Jnly  1,  1896,  balance  unexpended   $9,481.62 

July  1,  1897,  balance  unexpended   9, 481. 62 

(See  Appendix  G  16.) 

17.  Harbor  of  refuge  at  Block  Island,  Bhode  Island. — This  island  is 
about  14  miles  east  of  the  eastern  end  of  hong  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium-draft  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882  $25,000  was  appropriated  for  dredging 
an  inner  basin  and  the  protection  of  the  shore  next  the  breakwater, 
this  work  being  completefl  in  1884.  In  1884  $15,000  was  appropriated 
for  additions  to  the  old  breakwater,  this  money  being  so  sp^t  and 
work  completed  in  1884-85. 
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The  approved  project  of  1884,  as  modified  in  1888^  provided  for  the 
oonstraction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  800  feet  sqnarefor 
small  vessels  and  an  exterior  harbor  for  larger  ones,  at  a  total  cost 
estimated  in  1888  at  $75,000,  of  which  $74,000  was  appropriated  prior 
to  1896,  This  project  was  practically  completed  in  1893. 

The  present  approved  project,  tliat  of  1895,  based  on  the  report  of  the 
Borvey  ordered  in  the  river  and  harbor  act  of  August  IH,  1894,  provides 
for  raising  the  entire  breakwater  to  proper  height  and  stopping  sand 
leaks  between  certain  points,  and  dredging  the  main  inner  harbor  to  a 
depth  of  10  feet  at  an  estimated  cost  of  $83,985. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the  craft 
seeking  refnge  at  this  place  during  storms  and  bad  weather. 

The  Bum  of  $400,575.17  had  been  expended  on  this  work  np  to  Jane 
30, 1896,  and  under  the  project  of  1888  the  gap  in  the  old  breakwater 
had  been  filled  up  so  as  to  make  the  breakwater  of  1,900  feet  total 
length;  the  sea  walls  of  the  inner  harbor  had  been  completed  (except 
as  to  stone  fender  piers  at  the  entrance) ;  wooden  fender  piers  had  been 
built  for  present  uses;  the  worst  rocks  and  bowlders  had  been  removed 
from  the  new  inner  harbor;  the  shoal  west  of  the  breakwater  had  been 
dredged  to  a  depth  of  9  feet  from  the  steamboat  wharf  to  within  100 
feet  of  the  north  wall,  and  the  entrance  to  the  inner  harbor,  which  had 
shoaled  up  from  the  drift  of  sand  through  the  main  breakwator,  had 
been  partially  dredged  to  a  depth  of  12  ^et  and  redredged  to  10  feet 
depth. 

During  the  past  fiscal  year  it  became  necessary  to  again  dredge  the 
entrance  to  the  inner  harbor,  which  work  was  in  progress  at  the  close 
of  the  fiscal  year. 

It  is  proposed  to  hold  the  present  balance  to  be  applied  to  keeping 
the  entrance  clear  by  dredging. 

The  increase  of  depth  at  entrance  has  enabled  a  larger  class  of  ves- 
sels to  use  the  harbor,  and  since  the  completion  of  the  breakwator  a 
greater  number  of  vessels  nse  the  harbor  for  refnge :  in  1896  16,225 
vessels  used  the  harbor  and  the  commerce  amounted  to  60,362  tons, 
an  increase  over  previous  years. 

July  1, 1896,  balance  unexpended   $5, 924. 83 

Jnne  30, amonnt  expended  daring  fiscal  year   1, 249. 19 

Jaly  1, 189T,  twlanoe  nnexpended   4, 676. 64 

Jnly  1, 1807,  outstanding  nabilities   883. 71 

July  1, 1897,  balance  available   3, 792. 93 

r  AmoDDt  (eetimated)  required  fur  completion  of  existing  project   78,98f).00 

J  Amonnt  thatcan  be  profitably  expended  in  fi8caIyearendin|F.Jau«30, 1899  78,986.00 
)  Btibniitted  in  commiance  with  requirementB  of  Hectione  2  of  river  and 
[    harbor  acts  of        and  1867  and  of  sundry  dvtlaot  of  June  4, 1897. 

(See  Appendix  C  17.) 

18.  Great  Salt  Pond,  Block  Islandy  Rhode  Island.— The  Great  Salt 
Pond  is  located  about  the  center  of  Block  Island,  and  contains  a  large 
anchorage  area  for  deepest-draft  vessels.  The  State  of  Khode  Island 
and  town  of  New  Shoreham  have  appropriated  altogether  J115,000 
toward  secnring  a  channel  connecting  it  with  the  ocean  on  the  west. 
The  channel,  under  the  approved  project  of  1895,  is  to  be  600  feet  wide 
and  to  have  a  central  depth  of  25  feet  for  a  width  of  150  feet,  sloping 
gradnally  to  12  feet  in  a  width  of  604  fiaet;  the  channel  seaward  to  be 
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protected  on  the  soath  by  a  jetty  extending  to  the  18-foot  contour,  and 
on  the  north  by  a  jetty  aboat  600  feet  long. 

With  the  fands  appropriated  by  the  local  authorities  a  channel  has 
been  dredged  450  feet  wide  with  a  minimnm  width  of  150  feet,  carrying 
12  feet  depth  at  mean  low  tide;  a  jetty  on  the  south  side  of  the  cbann^ 
has  been  bnilt  out  837  feet,  aud  on  the  north  side  about  250  feet  from 
the  shore. 

During  the  fiscal  year  25,701  tons  of  stone  was  placed  in  the  south 
jetty,  extending  it  oat  to  the  18-foot  oorre.  This  jetty  will  be  com- 
pleted early  in  July. 

There  remains  to  complete  the  existing  project  the  further  dredging 
of  the  channel  and  construction  of  the  north  jetty. 


Joly  1, 1896,  balance  unexpended  $40,000.00 

Jane  30,  1897,  atnotmt  expended  duriog  fiscal  year   26, 890. 24 


Jaly  1, 1897,  balanoe  nnexpended   13, 109. 76 

July  1, 1897,  ontstaodiiig  liabilities   $8, 564. 45 

Jnly  1, 1897,  amotmt  covered  by  nnoompleted  contracts   817. 67 

  9, 382. 12 


Jnly  1, 1897,  balance  available   3, 727. 64 


r  Amount  (estimated)  repaired  for  completion  of  existing  project   57, 667. 94 

J  Amoimtwatoanbepro1ltabl^expendeainflscaIyesrenduigJnne30,18B9  67,607.94 
)  Submitted  in  compliance  with  leqnirements  of  Beotiona  2  of  river  and 
(.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne4, 1897. 

(See  Appendix  O  18.) 

19.  Jtemoving  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— 1.  Schooner  Enterprise. — This  schooner  was  wrecked  and  sunk 
daring  May,  1896,  in  Vineyard  Sound,  near  Buoy  11  A,  eastei-n  end  of 
Horton  Shoal.  Her  removal  was  completed  by  the  Government  force 
and  plant  on  July  14, 1896. 

2.  Wreck  in  Vin^ard  Sounds  southeast  of  Bish4)p  and  Clerks  JAght. — 
An  unknown  wreck  was  reported  in  this  locality  March  13,  1897,  and 
its  remoral  accomplished  on  March  31  by  hired  labco:  and  use  of  the 
OoTemment  plant 

The  cost  of  the  work  on  wrecks  during  the  year  was  $448.14. 
(See  Appendix  G  19.) 

BXAMINATION  AlfD  SUEYEYS  MADE  IN  COMPLIANCE  WITH  BIVHB  AND 
HABBOB  AOT  OF  JUNE  3,  189G, 

The  preliminary  examination  and  surveys  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  loc^  engineer^ 
M^j.  D.  W.  Lockwood,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  division  engineer: 

1.  Preliminary  examination  for  obtaining  a  channel  through  Conanicut 
Islandj  Narragansett  Bay,  Rhode  Island. — Majjor  Lockwood  submitted 
report  of  examination  March  4, 1807.  For  the  reasons  given  he  does 
not  deem  the  locality  worthy  of  improvement  by  the  General  Govern- 
ment. The  views  of  M^or  Lockwood  are  concurred  in  by  the  division 
engineer,  OoL  O.  L.  Gillespie,  Corps  of  Engineers,  and  by  the  Chief  of 
Engineers.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  Ko.  3,  Fifty-fifth  Congress,  first  session.  (See  also  Appen- 
dix C  20.) 

3.  Survey  of  channel  in  New  Bedford  Sarhor^  Massachusetts,  leading 
to  the  bridge  between  that  city  aitd  Fairhaven,  tcith  a  view  to  determining 
what  amount  of  dredging  would  be  necessary  to  make  the  change  in  the 
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Uraw  in  said  bridge  from  the  west  to  the  east  side  of  Fish  Island  praeO' 
cable  and  advantageous, — Major  Lockwood  sabmitted  report  of  survey 
December  23, 1896.  In  his  opinion  the  chanDel  leading  to  the  proposed 
draw  between  Fish  Island  and  Popes  Island  should  be  250  feet  wide 
and  18  feet  deep  at  mean  low  water,  and  to  excavate  such  a  channel 
will  require  the  removal  of  74,000  cubic  yards  of  material  above  the 
bridge  and  118,000  cubic  yards  below  the  bridge.  He  estimates  the 
cost,  in  round  numbers,  at  ^34,000.  The  views  of  the  local  officer  were 
concurred  in  by  the  division  engineer,  Gol.  (now  Bri^.  Gen.)  John  M. 
Wilson,  Corps  of  Engineraa.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc  No.  146,  Fifty-fourth  Congress^  second  ses- 
Bion.   (See  also  Appendix  C  21.) 

3.  Survey  of  Mount  Hope  Bay  and  Fall  River  Harbor,  Massachusetts. — 
M^or  Lockwood  sabmitted  report  of  survey  May  3^  1897.  Two  plans 
of  improvement  are  presented,  as  follows : 

a.  To  provide  a  channel  25  feet  deep  and  300  feet  wide  by  dredging 
across  the  flats  on  the  southern  approach  from  I^arragansett  Bay  to 
the  city,  and  along  the  city  front  to  the  yacht-club  dock,  at  an  esti- 
mated cost  of  $175,411.94. 

b.  To  provide  a  channel  25  feet  deep  and  300  feet  wide  along  the  city 
front  between  the  Old  Colony  Wharf  and  deep  water  at  the  upper  end 
of  the  city  frout,  at  an  estimated  cost  of  $58,060.47.  This  work  is 
included  in  the  larger  estimate  mentioned  above. 

The  improvement  contemplated  by  the  latter  project  is  deemed  by 
Major  Lockwood  to  be  sufficient  for  the  present  needs  of  commerce ;  but 
the  division  engineer.  Colonel  Gillespie,  states  that  in  view  of  the  facts 
as  given  he  is  of  the  opinion  that  the  channel  leading  from  the  ocean  to 
the  wharves  at  Fall  Biver  should  have  a  width  of  300  feet  and  a  depth 
of  25  feet  at  mean  low  water,  and  he  therefore  recommends  for  approval 
the  more  extended  project  presented  by  the  local  officer.  The  views  of 
the  division  engineer  are  concurred  in  by  the  Chief  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
"So.  56,.  Fifty- fifth  Congress,  first  session.   (See  also  Appendix  C  22.) 

4.  Survey  of  Hakonnet  Point,  Rhode  Island. — Major  Lockwood  sub- 
mitted report  of  survey  June  24,  1897.  He  states  that  Sakonnet  Point 
famishes  the  only  landing  near  the  ocean  in  this  locality,  it  being  of 
considerable  local  importance,  particularly  in  summer,  and,  in  his  opin- 
ion, a  breakwater  wonld  be  of  great  advantage  to  the  interests  involved. 
The  plan  of  improvement  sabmitted  provides  for  the  extension,  with 
rock  and  stone,  of  the  present  old  work,  referred  to  in  the  report,  out 
to  the  rock  nearly  north  of  it,  and  the  raising  of  the  whole  stracture  to 
8  feet  above  mean  low  water,  the  top  width  to  be  15  feet.  The  cost  is 
estimated  at  $25,000.  The  views  of  the  local  officer  are  concurred  in 
by  the  division  engineer,  Colonel  Gillespie  The  report  was  transmit- 
ted to  Congress  and  printed  in  House  Doc.  No.  81,  Fifty-fifth  Congress, 
first  session.   (See  also  Appendix  C  23.) 

5.  Survey  of  easterly  hreakirater  to  shorcj  Point  Judith,ai  Point  Judith 
harbor  of  refugCj  Rhode  Island. — Mty or  Lockwood  submitted  report  of 
survey  April  14, 1897.  The  proposed  easterly  breakwater  was  intended 
to  increase  the  sheltered  area  between  the  main  breakwater  and  the 
shore,  and  its  shore  end  was  planned  to  be  900  feet  from  the  beach. 
The  present  survey  was  made  with  a  view  to  determining  the  cost  of 
dosing  this  interval,  which  is  estimated  to  be,  including  contingencies, 
$187,^8.80.  In  the  opinion  of  the  local  officer  the  proposed  improve- 
ment is  not  worthy  of  being  nndertaken  by  the  United  States,  as  the 
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same  is  not  justified  by  the  interests  of  commerce  involved,  and  this 
opinion  is  eoncuTred  in  by  the  division  engineer.  Colonel  Gillespie. 
The  report  was  transmitted  to  Congress  and  printed  in  Honse  Doc.  No. 
63,  Fif^-Afth  Congress,  first  session.  (See  also  Appendix  0  24.) 

JHPROYEMENT  OF  RIVERS  AND  HARBORS  IN  CONNECTICUT;  OP  PAWCA- 
TUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT,  AND  OF  CONNECTI- 
CUT EIVER,  MASSACHUSETTS  AND  CONNECTICUT. 

This  district  was  in  the  charge  of  M«^.  Smith  S.  Leach,  Corps  of 
Engineers,  since  Aagast  5,  1896,  having  under  his  immediate  orders 
Lient  William  J.  Barden,  Corps  of  Engineers,  since  Jane  16,  1897. 
Division  Engineers,  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of 
Engineers,  to  February  11,  1897,  and  CoL  G.  L.  Gillespie,  Corps  of 
Engineers,  since  that  date. 

1.  Pawcatuck  Biver,  Rhode  Island  md  Connecticut. — [This  work  was  in 
thechargeof  Maj.D.  W.  I^ockwood,  Corps  of  Engineers,  until  August  21, 
1896J  The  navigable  part  of  the  Pawcatuck  River  extends  from  the  town 
of  Westerly,  R.  I.,  to  Little  Narragansett  Bay,  and  the  object  of  the 
improvement  is  to  deepen  and  widen  this  channel,  which  is  7^  miles  in 
length.  For  maps,  see  Report  Chief  of  Engineers,  1879,  page  314,  and 
House  Doe.  No.  62,  Fifty-fonrth  Congress,  first  session. 

Before  improvement  the  channel  was  crooked  and  obstructed  by 
numerous  shoals,  on  some  of  whicli  there  was  but  15  inches  of  water  at 
mean  low  water.  The  mean  tidal  oscillation  is  2.6  feet  at  the  month 
and  2.3  feet  at  Westerly. 

Between  1871  and  1876  $50,000  was  appropriated  fbr  the  excavation 
of  a  channel  5^  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
wharves,  6|  miles,  and  from  35  to  40  feet  wide  between  the  upper  and 
lower  wharves,  one  half  mile,  this  work  being  completed  in  187(i. 

The  approved  project  of  1885  provided  for  the  deepening  and  widen- 
ing of  the  river  bo  as  to  secure  a  channel  of  at  least  8  feet  depth  at  low 
water,  with  100  feet  width  from  its  mouth  up  to  the  lower  wharves  of 
Westerly,  6f  miles,  and  thence  a  channel  of  the  same  depth,  wit^  about 
40  feet  width,  to  the  upper  wharves  of  the  city,  one  half  mile;  all  at  a 
total  cost  estimated  in  1891  at  $42,400,  and  $48,400  has  been  appropri- 
ated for  this  project  up  to  1895. 

The  sum  of  $92,154.20  had  been  expended  on  this  river  up  to  June  30, 
1R95,  by  which  the  S-lbot  channel  had  been  completed  from  deep  water 
upward  with  fall  width  to  within  a  half  mile  of  the  city  and  partial 
width  for  the  remaining  distance;  and  the  rock  ledge  obstructions  had 
been  removed  ih>m  about  3,000  feet  length  of  tbe40  foot  channel  between 
the  wharves  of  Westerly  and  from  abont  1,000  feet  length  of  the  100-foot 
(Manuel  below  the  city. 

On  June  30,  1896,  the  project  of  1885  had  been  completed,  at  a  total 
expense  of  $98,000.01.  and  a  survey  and  estimates  for  a  new  project 
made  by  which  the  depth  of  channel  was  to  be  increased  to  10  feet  and 
the  width  of  same  up  to  Avondale  increased  to  2(10  feet,  all  at  an  esti- 
mated cost  of  $200,361.60.  This  project  was  presented  in  House  Doc. 
No.  62,  Fifty-fourth  Congress,  first  session,  and  in  the  Annual  Repavtof 
the  Chief  of  Engineers  for  1896,  part  I,  page  676.  The  effects  of  the 
improvement  are  the  use  of  a  larger  class  of  vessels  than  formerly, 
larger  cargoes,  and  cheaper  freights  on  coal  and  lumber  and  other 
cargoes. 

Under  a  contract  in  progress  and  another  pending,  the  appropriation 
of  1896,  $15,000,  will  be  applied  to  the  partial  execution  of  this  new 
project^  beginning  at  the  upper  end. 


Digiiized  by 


BIVEB  AND  HARBOB  IMPBOTEMENTS. 


83 


Jnly  1, 1896,  balasce  onezpended  $16, 000. 00 

Jane  30,  1897,  amoiint  expended  dnrlng  fiscal  year   1, 970. 95 

July  1,  1897,  balanou  nnexpended   13, 029. 05 

July  1,  1897,  ontstandiug  liabHitieB   $2,2*27.75 

July  1, 1897,  amount  covered  by  aucompleted  contracts   8, 173. 00 

—   10,400.75 

July  1,  1897,  balance  available   2,628.30 

f  Amount  (estimated)  required  for  completion  of  existing  project   185, 361. 60 

J  Amount  that  can  beprofitably  expended  in  iiacalyearendiDg  JuneSO,  1899   25, 000.00 
]  Submitted  in  compliance  vrith  reouirenients  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  oiTil  act  of  June  4,  1897. 

(See  Appendix  D  1.) 

3*Sarhor  of  refuge  at  Stonington,  Conn. — [This  work  was  in  the 
charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  until  August  21, 
1896.]  Stonington  Harbor  lies  on  the  north  side  of  the  Watch  HiU 
entrance  from  the  ocean  into  Long  Island  Sound,  and  its  breakwaters 
are  for  the  purpose  of  making  the  harbor  a  refuge  for  vessels  entering 
and  leaving  this  entrance.  Stouingtuu  Harbor  origindly  was  an  open 
bay,  unprotected  from  southerly  storms  and  obstructed  by  a  shoal 
baring  a  low-water  depth  of  about  6  feet  at  the  shoalest  part.  The 
mean  tidal  oscillation  is  2.7  feet.  Between  1827  and  1831  about  $37,000 
was  speut  in  constructing  piers  or  breakwaters  in  the  inner  harbor  for 
the  protection  of  the  general  anchorage.  Between  1871  and  1873 
$46,166  was  appropriated  for  a  sui-vey  and  for  dredging  the  harbor  to 
12  feet  depth,  this  work  being  finished  in  1875.  Between  1875  and  1879 
$112,500  was  appropriated  for  the  construction  of  a  western  breakwater 
about  2,000  feet  long,  extending  to  18  feet  depth  of  water,  and  for 
dredging  the  harbor  to  12  feet  depth  inside  this  breakwater,  this  work 
being  completed  in  1880. 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  harbor;  this  break- 
water, about  he^f  a  mile  long,  to  extend  from  the  vicinity  of  -Bartletts 
Beef  to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives 
sufficient  protection  to  the  harbor  against  southerly  winds;  all  »ta 
total  cost  estimated  in  1884  at  $143,000,  and  $148,000  has  been  appro- 
priated up  tfl  1S96, 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

To  June  30, 1896,  $143,011.85  had  been  expended  on  the  present  proj- 
ect, completing  2,900  linear  feet  of  the  eastern  breakwater.  The  sum 
of  $184,408.83  had  been  expended  on  previous  projects,  including  the 
western  breakwater  and  dredging  at  the  entrance  of  the  harbor.  A  cut 
across  Noyes  Shoal  had  cost  $4,187.22,  making  the  aggregate  expended 
to  that  date  under  projects  for  Stonington  Harbor  $331,607.90.  For 
details  of  these  projects  see  Report  of  Chief  of  Engineers,  1896,  pages 
663,664. 

During  the  fiscal  year  the  appropriation  of  $5,000  in  act  of  June  3, 
1806,  was  in  part  applied  to  the  conHtruction  of  the  sea  wall  around 
Stonington  Point,  as  required  by  the  act  of  Congress.  The  expendi- 
ture under  this  head  was  $3,352.77,  which  was  made  under  contract, 
and  completed  all  neediul  work  for  the  protection  of  the  point. 

Jaly  1, 1896,  balance  unexpended   ..          $5,  845.  93 

Jane     1897,  amount  expended  daring  fiscal  year   3, 362. 77 

July  1, 1897,  balance  tmexp«nded   3, 499. 16 

(See  Appendix  D  2.) 
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5.  Mystic  River,  Connecticut. — [This  work  was  in  the  charge  of  Maj. 
H.  M.  Adams,  Corps  of  Engineers,  until  August  5,  1896.]  Mystic 
Kiver  is  a  narrow  tidal  stream  in  the  eastern  part  of  the  State  of  Con- 
necticut. The  navigable  part  of  the  river  extends  in  a  general  north- 
easterly direction  for  nearly  4  miles  from  Fishers  Island  Sound,  past 
the  villages  of  Noank,  West  Mystic,  and  Mystic,  above  which  places 
it  receives  tlie  discharge  of  several  small  fresh-water  streams.  The 
village  of  Mystic  lies  on  both  the  east  and  west  banks  of  the  river, 
about  3  miles  above  Fishers  Island  Sound.  At  this  point  the  river  is 
m>ssed  by  a  highway  bridge  with  a  draw.  Nearly  a  half  mile  farther 
down  is  the  drawbridge  of  the  Kew  York,  New  Haven  and  Hiurtford 
Bailroad. 

Directly  opposite  the  moutli  of  the  river  lie  Mystic,  or  Bam  Island, 
and  Bam  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
off  shaqily  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  iu  depth  and  of  sufficient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels.  The  southwest  channel  opens  oat  into  a 
broiid  flat,  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  a  half  mile  below  the  highway  bridge 
had  a  natural  low-water  depth  of  15  feet  or  more,  shoaling  to  about  10^ 
feet  near  the  bridge,  where  the  channel  was  very  narrow  Its  width 
in  the  lower  part  (from  80  to  300  feet)  was  sufficient,  bat  there  were 
several  bends  in  ita  course,  which  made  it  somewhat  difficult  of  navi- 
gation. 

The  mean  rise  of  tide  in  Mystic  River  is  2J  feet. 

Under  act  of  Congress  of  August  11, 1888,  a  preliminary  examina- 
tion of  Mystic  Biver  was  made.  Iu  the  report  on  this  examination 
(Annual  Beport  of  the  Chief  of  Engineers  for  1889,  part  1,  p.  74(i),  a 
project  was  submitted  for  dredging  a  channel  lo  feet  deep  at  mean 
low  water  aud  100  feet  wide,  and  for  reducing  five  bends  in  the  chan- 
nel, at  ail  estimated  cost  of  $30,000. 

This  jtroject  was  adopted  under  the  river  and  harbor  act  of  Septem- 
ber 19,  IHOO,  appropriating  funds  for  beginning  work. 

Up  to  July  1,  1890,  139,634  cubic  yards  of  sand  and  mud  had  been 
dredged.  The  channel  of  15  feet  depth  and  100  feet  width  had  been 
extended  to  the  highway  bridge  at  Mystic,  the  two  npxier  of  the  bends 
had  beeu  widened  as  proposed,  and  the  lower  one  partly  as  proposed, 
a  change  iu  tlie  location  of  work  there  being  necessitated  by  the  uncov- 
ering of  a  ledge  of  rock  at  the  middle  of  the  bend,  having  about  0  feet 
depth  9.t  low  water.  No  work  had  been  done  upon  the  third  or  iburth 
of  the  bends.    Expenditures  to  the  same  datt?  hjid  been  $23,328.01. 

Commerce  consists  of  local  supplies,  shipbuilding  materials,  etc., 
amounting  to  about  23,000  tons.  The  work  done  has  rendered  the 
transportation  of  these  articles  somewhat  easier,  but  has  uot  affected 
the  amount. 

The  annual  value  is  estimated  at  twelve  times  the  estimated  cost  of 
the  entire  improvement. 

A  sketch  of  Mystic  River  was  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1893,  page  898. 

The  clianuel  is  completed,  as  designed,  from  the  highway  bridge  at 
Mystic  down  to  and  including  the  set-ond  bend,  1|  miles,  being  1.1  fleet 
deep  at  mean  low  water  and  100  feet  wide,  with  greater  width,  up  to 
300  t&etf  at  the  bends.  At  the  third  and  fourth  bends,  opposite  Six- 
penny Island,  no  work  has  yet  been  done,  and  the  15-foot  channel  is 
from  125  to  300  feet  wide.  At  the  flfth  or  lowest  bend  the  channel  has 
been  widened  and  is  now  from  150  tu  '250  feet  wide.  The  ledge  rock 
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occnrs  at  the  sharpest  part  of  the  lowest  bend  and  in  the  northeast 
aide  of  the  chaunel,  and  has  a  least  depth  (ob»erve<l)  of  8.8  feet.  It 
oorers  ua  ai-ea  of  abont  40  by  60  feet.  The  present  width  of  the  15-foot 
channel  at  this  point  is  160  feet,  and  the  rock  has  been  marked  by  piles. 

Under  a  pending  contract  the  appropriation  of  1896,  43,500,  will  be 
applied  to  dredging  about  20,000  cubic  yards  from  the  lower  bends. 
The  project  is  advanced  fully  in  the  proportion  of  the  aggregate  appro- 
priated by  the  original  estimates  and  should  be  completed  without 
exceeding  the  latter. 

July  1,  1886,  balance  nnexpeuded   $3, 671. 99 

June  30^  18(p7,  amount  expended  daring  fiscal  year   403. 78 

July  1,  1897,  balance  unexpended   3, 268. 21 

July  1,  1897,  anionut  covered  by  uncompleted  contracts   2, 175.00 

July  1, 1897,  balance  available   1, 098.  ai 

r Amount  (eiitiniated)  xeq[aired  for  completion  of  existing  project   3,  000. 00 

J  Amountthat  can  be  profitably  expended  in  fiscal  yeflrentmif^JuneSOjlSdO  8, 000.00 
]  Submitted  in  compliance  witb  reqnirenieiits  of  Bections  2  of  river  and 
i    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  3.) 

4  Thames  River,  Connecticut. — [This  work  was  in  the  charge  of  Maj. 
H.  M.  Adams,  Coi'ps  of  Engineers,  until  August  5, 1896.]  This  river  is 
a  tidal  stream  formed  by  the  couHneuce  of  two  small  streams  at  N^orwich, 
Coun.,  which  is  the  head  of  navigation,  and  extends  thence  to  Long 
Island  Sound,  a  distance  of  15  miles.  Forll  miles  above  its  month  the 
river  has  a  natural  channel  of  13  to  SO  feet  depth,  but  for  the  upper  4 
miles  the  available  depth  was  originally  but  6  feet  at  mean  low  water. 
The  tidal  oscillation  is  3.1  feet  at  Norwich  and  2.5  feet  at  the  mouth. 
The  lower  stretch  of  the  river  forms  the  harbor  of  New  London.  A 
railroad  bridge  with  a  draw  of  500  feet  clear  span  crosses  the  river  just 
above  JSew  London.  Thia  bridge  has  two  clear  openings  of  205  feet 
each. 

UndOT  an  appropriation  made  in  1836  a  project  was  adopted  for  mak- 
ing a  channel  14  feet  deep  at  high  water  (11  feet  at  low  water)  by 
dredging  and  by  building  dikes,  at  an  estimated  cost  of  $72,650.  Work 
was  stopped  in  1839,  by  exhaustion  of  appropriations,  before  the  project 
was  completed. 

Under  an  appropriation  made  in  1866  a  project  was  adopted  for 
dredging  to  make  a  channel  of  11  feet  depth  at  mean  low  water.  This 
was  modified  in  1879  to  make  the  depth  14  feet  at  mean  low  water,  and 
in  1882  training  walls  were  projected  to  maintain  the  channel,  the 
width  of  which  was  placed  at  200  feet.  In  compliance  with  the  river 
and  harbor  acts  of  1888  and  1892,  the  project  was  extended  to  provide 
for  a  depth  of  10  feet  np  to  Allyn  Point,  5  miles  below  Norwich,  and 
for  a  channel  100  feet  wide  with  an  anchorage  basin  adjacent,  in  Shaws 
Cove,  New  London,  where  the  depth  was  to  be  12  feet. 

The  present  project  therefore  consists  in  making  and  maintEdning  by 
dredging  and  a  system  of  training  walls  a  channel  200  feet  widem>m 
New  London  to  Norwich,  to  be  16  feet  deep  at  mean  low  water  to  Allyn 
Point,  and  thence  to  Norwich,  to  be  14  feet  deep,  together  with  dredg- 
ing in  Shaws  Cove,  New  London,  to  make  a  channel  100  feet  wide  and 
12  feet  deep  and  au  anchorage  basin  of  the  same  depth  and  of  abont 
7j  acres  area.   The  estimated  cost  from  the  beginning  is  $457,600. 

Up  to  July  1, 1896,  $367,454  had  been  expended  under  the  present 
prqjeet  Three  of  the  five  proposed  training  walls  had  been  completed 
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and  the  foartli  nearly  bo.  The  proposed  river  channel  was  completed 
to  AUyn  Point;  thence  to  a  poiut  just  below  Norwich  it  had  been  made 
the  full  depth  of  14  feet,  with  widths  from  175  to  100  fleet.  The  chan- 
nel in  Shaws  Oove  had  been  completed  and  the  anchoraffe  basin  had 
been  begnn. 

At  the  beginning  of  the  fiscal  year  work  vas  in  progress  under  a  con- 
tract for  the  extension  of  the  14-foot  channel  at  its  upper  end.  The 
contract  was  completed  and  closed  on  August  10,  ISOti,  32,797  yards 
having  been  taken  out  during  the  fiscal  year.  The  channel  reached 
the  lower  end  of  the  lower  dock  at  Norwich. 

Harbor  lines  have  been  established  in  Shaws  Oove,  New  London 
Harbor. 

The  latest  published  maps  of  the  river  will  be  fonnd  in  the  Report  of 
the  Chief  of  Engineers,  1894,  page  C28,  aud  of  Sliaws  Oove,  1893,  page 
904. 

The  estimated  cost  of  maintaining  the  channel  is  approximately 
$8,000  per  year. 

Commerce  at  NorMrich  and  Allyn  Point  consists  mainly  of  coal,  lum- 
ber, and  other  building  materials,  iron,  and  miscellaneoas  goods, 
amounting  to  about  406,000  tons.  The  work  done  has  reduce  the  cost 
of  transportation  by  enabling  freight  to  be  brought  in  vessels  of  14 
feet  draft,  instead  of  8  feet.  The  river  commerce  of  tlie  present  day 
could  not  have  been  cai-ried  witliout  the  increased  depth.  The  annual 
value  of  river  eommere*  is  estimated  at  fifty  to  seventy-five  times  the 
estimated  cost  of  the  entire  improvement. 

Commerce  in  Hbaws  Cove  consists  mainly  of  lumber  and  coal,  amount- 
ing to  about  7,2(M>  tons.  Fishing  steamers  and  pleasure  boats  use  the 
cove  for  wintering  and  for  fitting  out  in  the  spring.  The  work  done 
has  added  materially  to  the  convenience  of  this  navigation,  but  has  not 
noticeably  aftected  its  amount.  The  annual  value  of  the  commerce  in 
Shaws  Cove  is  estimated  at  about  three-fourths  the  estimated  coat  of 
the  entire  improvement  at  this  locality. 


July  1,1896.  balance  nnexpended   $21,046.00 

Jane  30,  1897,  amoimt  expended  during  fiscal  year   9,021.34 


Jnly  1, 1897,  balance  anexpended   12, 024. 66 

July  1, 1897,  amoant  covered  by  unoompleted  contracts...   8, 400.  00 


July  1, 1897,  balance  available   3, 624. 66 


Amount  (estimated )  requirod  for  completion  of  existing  project   69, 100. 00 

AmonnttlialcuibepRihtBblyexpeDdedinliHcalyearendmicJaneSO,  1899  40,000.00 
Amount  required  for  maintenance  in  fiscal  year  ending  June  30, 1899...  8,000.00 


Submitted  in  compliance  with  requirements  of  seotious  2  of  river  uid 

harbor  acts  of  1866  and  1867  and  of  sfiudj^  civil  act  of  Jane  4, 1897. 
(See  Appendix  D  4.) 

5.  Conneciicnt  River  belott  Hartford,  Conn. — [This  work  was  in  the 
charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers,  until  August  5, 
189fi.J  Tlie  Connecticut  River  below  Hartford  is  a  large  stream.  For 
the  first  21  miles  it  tlows  in  a  winding  course,  mostly  through  alluvial 
meadows,  which  are  overflowed  at  high  water,  and  which  consist  of  a 
light,  sandy  soil,  easily  undermined.  For  the  remaining  29  miles  to 
Long  Island  Sound,  at  Saybrook  Point,  the  course  is  straighter,  the 
banks  more  permanent,  and  generally  harder.  A  gange  has  been  estab- 
lished at  Hartford  whose  zero  is  the  lowest  stage  that  the  water  is 
known  to  have  reached  from  natural  causes.  Closing  the  gates  at  the 
Holyoke  Dam  in  time  of  drought  has  caused  the  water  to  fall  lower. 
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The  nsnal  low- water  stage  of  the  river  in  the  summer  is  about  1  foot 
OD  this  gauge.  Spriug  freshets  ordiuarily  rise  to  20  feet;  the  highest 
recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  ^feet;  at  Hartford  it  is  1  ibot, 
though  when  the  water  stands  above  o  feet  on  the  Hartford  gauge  the 
tide  there  is  not  i)erceptible.  The  low-water  slope  of  the  river  from 
Hartford  to  Saybrook  avert^es  0.0458  foot  per  mile.  The  bed  of  tiie 
river  through  the  alluvial  meadows  within  10  miles  of  Hartford  is  con- 
stantly chaiigingf  from  the  uudermining  of  the  banks.  It  is  said  that 
in  places  it  has  changetl  its  position  a  half  mile.  The  bars  in  this  part 
of  the  river,  after  being  dredged,  form  again  during  freshets  and  ice 
jams,  so  that  some  of  them  require  to  be  dredged  annually^  others  less 
frequently.  This  part  of  the  river  was  worked  upon  by  corporations 
and  by  private  parties  at  various  times  between  1800  and  1870.  Sev- 
eral small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built 
in  this  way.  Some  of  these  are  covered  by  new  banks,  the  channel 
has  shifted  to  the  opposite  side  of  others,  and  others  still  have  been 
dredged  out  because  they  had  come  to  be  obstructions.  The  depth 
sought  by  these  works  was  6  feet  at  low  water. 

Before  the  beginning  of  improvements  by  the  United  States  the  avail- 
able depth  over  Saybrook  Bar  was  7  feet  at  mean  low  water;  thence  to 
Hartford  the  available  depth  over  the  shoalest  of  tlie  river  bars  was 
about  5  feet  at  low  water,  being  generally  at  its  minimum  after  the  spring 
freshets,  and  increasing  as  the  period  of  summer  low  water  continued. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  "for  improving 
the  harbor  at  Saybrook  by  removing  the  bar  at  the  mouth  of  the  Con- 
necticut Biver."  A  survey  was  made  and  a  plan  submitted  for  dredg- 
ing a  cut  600  feet  wide  and  12  feet  deep  at  mean  low  water,  at  an  esti- 
mated cost  of  $54,380.50.  A  channel  was  dredged  1,500  feet  loug«  50 
feet  wide,  and  from  11  to  12  feet  deep  in  1840 ;  it  almost  completely  filled 
up  during  the  storms  and  freshets  of  the  following  winter  and  spring. 
Ho  further  appropriation  was  made  for  this  project  except  to  pay  a  bal- 
ance due  the  contractors.  By  act  of  March  2, 1867,  Congress  ordered  a 
survey  of  the  Connectlcnt  Eiver,  which  was  made  that  year,  and  which 
embraced  theprincipal  bars andobstroctions between Heurtfoid and  Long 
IslandSonud.  The  report  upon  thissnrvey,printedintheAunualKeport 
of  the  Chief  of  Engineers  for  1868,  page  754,  presented  a  plan  for  improv- 
ing the  river  below  Hartford  by  dredging  to  make  a  channel  8  feet  deep 
at  low  water  and  100  feet  wide  in. the  river;  8^  feet  deep  and  200  feet 
wide  at  Saybrook  Bar,  at  the  mouth  of  the  river;  protecting  the  shore 
at  Hartford  and  Wethersfield  by  piling,  and  removing  Chester  Kock,  at 
a  total  estimated  cost  of  $70,000,  with  an  estimate  of  $10,000  as  the 
annual  cost  of  maintaining  these  channels.  This  project  was  adopted 
under  authority  of  the  river  and  harbor  act  of  1870,  which  made  an 
appropriation  for  beginning  the  work. 

In  1873  a  project  was  adopted  for  improving  the  channel  at  Saybrook 
Bar,  at  the  mouth  of  the  river,  by  dredging  and  by  building  throe  jet- 
ties, at  an  estimated  cost  of  $336,610.  Two  of  the  proposed  jetties 
were  completed  in  1881,  and  the  third  was  found  to  be  unnecessary. 

In  1880  a  plan  was  adopted  for  permanent  improvements  at  the  worst 
six  bars  in  the  river  by  riprap  wing  dams  or  dikes,  mattresses,  shore 
protection,  and  rectification  of  the  banks,  at  an  estimated  cost  of 
$330,487.  Dikes  at  Hartford  and  Glastonbury  bars  were  built.  In 
1887,  when  it  had  become  evident  that  these  constructions  would  not 
snfiBciently  reduce  the  amount  of  dredging  required  each  year,  the  plan 
was  abandoned  and  the  project  of  1870  for  annual  dredging  was 
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reverted,  to,  modified  to  provide  for  a  depth  of  9  feet  at  extreme  low 
water,  together  with  estimates  for  completing  the  Saybrook  jetties  and 
dredging  between  tbem,  at  an  estimated  cost  of  $80,04)0.  This  was 
modified  in  1889  to  include  raisiiig  the  Hartford  Dike  to  16  feet  above 
low  water,  at  an  estimated  cost  of  $50,000. 

The  present  project  is  therefore  the  project  of  1870,  modified  to  pro- 
vide for  a  channel  from  Long  Island  Sound  to  Hartford,  Conn.,  to  be 
400  feet  wide  and  12  feet  deep  at  mean  low  water  across  Saybrook 
Bar,  and  thence  to  Hartford  to  be  100  feet  wide  (or  as  nearly  that  as 
practicable),  and  9  feet  deep  at  extreme  low  water,  or  about  10  feet  at 
ordinary  summer  low  tide,  the  channels  to  be  maintained  by  animal 
dredging  in  the  river  and  by  enlarging  the  Saybrook  jetties  and  the 
Hartford  Dike  at  an  estimated  cost-— 

Forannnal  dredge  $10,000 

For  permanent  worfc,  whieh  inolndM  the  dredging  at  Saybrook  Bar  (esti- 
mated in  1889)   130,000 

The  maintenance  of  navigable  channels  by  annual  dredging  has  been 
held  paramount  in  the  project,  and  is  the  only  work  of  improvement 
done  upon  this  river  since  1887,  the  available  funds  at  no  time  having 
been  sufficient  for  enlarging  the  dike  or  Saybrook  jetties  or  for  addi- 
tional dredging  at  Saybrook  Bar.  The  jetties  are  constantly  det^o- 
rating,  and  are  now  in  a  condition  demanding  attention. 

July  1, 1896,  annual  dredging  was  in  progress  to  remove  the  shoals 
which  bad  formed  during  tbe  freshets  of  the  preceding  spring.  Dredg- 
ing was  resumed  near  the  close  of  the  fiscal  year  to  clear  the  channels 
after  this  year's  tiood,  and  is  in  progress  at  the  date  of  this  report. 
The  annual  dredging  will  usually  be  between  May  20  and  August  15. 

Sketches  of  the  Oonnectit^ut  Kiver  from  Hartford  to  Rocky  Hill  and 
of  Saybrook  Bar  were  printed  in  the  Annual  Report  of  the  Chirf  of 
Engineers  for  1885,  page  (i36.  The  river  from  the  Sound  to  Hartford  is 
shown  on  Coast  Survey  charts  253, 254, 255,  and  '^oG. 

Commerce  consists  mainly  of  coal,  stone  (shipped  &om  Portland  and 
vicinity),  building  materials,  and  miscellaneous  freight,  amounting  to 
about  712,000  tons. 

The  work  done  and  being  done  has  reduced  freights  on  these  articles 
materially,  aud  without  the  improvements  there  could  be  little  com- 
merce on  the  river. 

The  annual  value  of  the  commerce  is  estimated  at  over  three  thousand 
times  the  annual  cost  of  maintainiug  the  channels. 

The  total  amount  expended  by  the  United  States  for  this  improve- 
ment bom  1836  to  July  1, 1896,  was  $443,762.93. 

Jnly  1,  1896,  balKioentiexpended..  $32,407.07 

Jane  30^  1897,  amoDnt  expended  during  fiscal  year   13, 482. 68 

Jnly  1,  1897,  balance  nnexpemlod   19,924.39 

Jnly  1,  1897.  outstanding  liabilitiea   91,921.54 

Jnly  1,  1897.  amoimt  covered  by  uooompletvd  oontracta   7, 081. 56 

  9, 003. 10 

JtUy  1, 1897,  balance  available   10, 921 . 39 


Amonnt  (estimated)  reqaired  for  completion  of  existing  project   130, 000. 00 

Amoant  that  can  beprotitaltly  expended  in  fiacal  year  eiiuug  J  iuie30,1899  25, 000. 00 

Amount  (astlinated)  reqnired  for  maintenance  anuiiully   10, 000. 00 

Sabmittod  in  compliance  with  requirements  of  stictioiis  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sondry  civil  act  of  Jnne4, 1897. 

(See  Appendix  D  5.) 
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6.  Marhcr  of  refuge  at  Duck  Island  Harbor^  Connecticut. — [This  Tork 
was  in  the  charge  of  Mty.  H.  M.  Adams,  Corps  of  Engineers,  until 
Aagast  5, 1^6.]  Dock  Island  Harbor  is  a  bay  on  the  north  shore  of 
Long  Island  Sonnd.  It  is  about  7  miles  west  of  the  month  of  the  Con- 
necticut Biyer  and  midway  between  the  harbors  of  New  Haven  and 
New  London.  In  this  distance  of  40  miles  there  is  no  harbor  of  sufiS- 
cient  size  and  depth  to  shelter  any  considerable  part  of  the  general 
commerce  of  the  Sound.  Duck  Island  Harbor  has  a  large  anchorage 
area,  with  depths  of  16  feet  or  more  at  low  tide,  and  with  good  hold- 
ing bottom.  It  is  sheltered  from  the  north  by  the  mainland,  partly 
sheltered  from  the  east  by  Menunketesuck  Point,  and  slightly  sheltered 
&om  the  south  by  Duck  Island,  an  island  about  900  feet  long  (north 
and  south)  by  300  feet  wide,  situnt«d  in  the  month  of  the  harbor,  rather 
more  than  half  a  mile  westsouthwest  firom  Menunketesuck  Point. 
The  mean  tidal  oscillation  is  3.80  feet. 

The  project  for  this  improTement,  adopted  by  the  river  and  harbor 
act  of  1890,  provides  for  the  constrnction  of  three  riprap  breakwaters 
of  3,000,  1,750,  and  1,130  feet  length,  respectively,  inclosing  and  shel- 
tering an'  area  of  about  115  acres,  with  two  ample  entrances.  The 
adopted  grade  is  6  feet  above  high  witter  with  crown  of  10  feet  and 
slopes  of  2  on  3  outside  and  1  on  1  inside.  The  estimated  aggregate 
cost  is  $463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  Jnly  1, 
1896,  $82,215.16  had  been  expended,  and  2,385  linear  feet  of  the  west 
breakwater  had  been  built,  extending  westwardly  from  Duck  Island  to 
a  depth  of  17  feet.  No  work  was  done  during  the  fiscal  year.  A  light 
was  maintained  at  end  of  the  uncompleted  structure. 

Und^  the  appropriation  of  $24,000  in  act  of  June  3, 1896,  a  contract 
has  been  entered  into  for  placing  about  25,000 'tons  of  riprap  in  the 
Btractnre.  The  appl^tion  of  this  appropriation  will  leave  3,0(K)  linear 
feet  completed  ana  2,880  linear  feet  projected. 

The  breakwater  now  affords  a  limited  slielter  from  sonth  and  south- 
east storms,  and  is  to  some  extent  sought  for  that  purpose. 

The  commerce  to  be  benefited  by  this  improvement  is  the  passing 
commerce  of  Long  Island  Sound,  which  may  find  it  convenient  or  nec- 
essary to  seek  shelter  behind  the  breakwater  during  storms. 

Its  value  can  not  be  estimated  with  any  accuracy. 

The  total  amount  appropriated  for  this  improvement  is  $114,000. 
For  map  see  Report  of  Chief  of  Engineers,  1887,  page  644. 


Jnl;  1. 1896^  balance  nnexpendeil  961, 784. 84 

June  90;  1887,  amonnt  expended,  daring  fiBoal  year   9, 458. 29 


July  1, 1897,  balance  nnexpenrled   22, 326. 65 

Jnly  ],  1897,  ontttUnding  liabilities   $69. 15 

July  1, 1897,  amonnt  covered  by  nncompleted  contracts   16, 260. 00 

  16,819.16 


Jnly  1, 1897,  balance  avaUable   6, 007. 40 


Amonnt  (estimated)  reqnired  for  completion  of  existing  project   349,  540. 00 

Amoantthatcaiibeprotitably  expended  in  lifU'alyeareDdingJ<ine30,1899  100,000.00 
Submitted  In  compliance  -with  Tequirements  of  sections  2  of  river  and 
harl>or  acts  of  1866  and  1867  ana  of  snndry  oitH  aotuf  Jnnei,  1897. 

(See  Appendix  D  G.) 

7.  New  Haven  Harbor^  Connecticut, — [This  work  was  in  the  charge 
of  M^j.  H.  M.  Adams,  Corps  of  Engineers,  until  August  5, 1896.1  New 
Haven  Hiurbor  is  a  bay  on  the  north  shore  of  Long  Island  Idoniid, 
extending  about  4  miles  inland  and  irom  1  to  2  miles  wide.  The  Mill 
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and  Qainnipiac  rivers  empty  into  the  head  of  the  harbor  from  the 
northeast.  They  are  navigable  for  about  1  aud  2  miles,  respectively, 
abore  their  mouths.   The  meau  range  of  tides  is  6.1  feet. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  fiats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1867  the  available  low-water  depth  iW)m  the  wharves  to 
Cranes  Bar,  one  third  way  down  the  harbor,  was  0  feet;  thence  to  Fort 
Hale,  halfway  down,  it  was  16  feet  or  over.  Just  below  Fort  Hale  was 
a  broad  shoal  of  very  soft  mud  extending  across  the  channel,  with  13 
feet  available  depth  at  mean  low  water.  The  harbor  entrwce  was 
partly  obstructed  by  several  sunken  rocks. 

Several  plans  for  removing  certain  of  the  rocks  at  the  harbor  entrance 
have  been  proposed,  and  work  upon  two  of  them  was  begun.  Before 
they  were  completed  the  light-house  was  removed  to  Southwest  Ledge, 
and  the  project  for  breakwater  construction  at  the  harbor  entrance  was 
adopted,  using  these  rock  shoals  as  a  base  and  making  their  removal 
unnecessary. 

Under  the  appropriatioD  of  1871  the  project  was  extended  to  include 
dredging  a  clianuel  in  the  harbor.  This  was  at  first  designed  to  be  13 
leet  deep  at  meau  low  water  and  200  feet  wide.  When  appropriations 
were  made  beyond  what  was  required  for  completion  of  the  prciject  it 
was  fi>om  time  to  time  extended,  and  now  consists  in  making  a  chauuel 
16  feet  deep  at  mean  low  water  aud  from  400  to  700  feet  wide  from 
Tomlinsou's  bridge,  at  the  head  of  the  harbor,  to  Long  Island  Sound, 
by  dredging  and  construction  of  a  dike  to  contract  the  channel  width 
over  Fort  Hale  Bar,  at  an  estimated  cost  from  beginning  of  $348,000. 
Details  concerning  the  several  extensions  of  the  project  were  printed 
in  the  Annual  Kej)ort  for  1895. 

Up  to  July  1, 18*JG,  under  this  project  a  dike  had  been  built  from  Sandy 
Point  to  contract  the  channel  width  on  Fort  Hale  Bar,  the  length  of  its 
channel  ami,  2,080  feet,  being  about  two-thirds  the  projected  length; 
the  channel  up  to  the  wharves  had  been  made  16  feet  deep  at  mean  low 
water  and  from  400  to  700  feet  wide,  except  across  Fort  Hale  Bar,  where 
the  width  is  but  100  feet. 

The  total  amount  expended  to  July  1, 1896,  was  $315,011.36. 

The  commerce  of  New  Haven  consists  mainly  of  coal,  iron,  lumber, 
and  miscellaneous  freights,  aggregating  about  3,300,000  tons  per  year. 
The  increased  depth  resulting  from  the  improvement  has  facilitated  the 
transportation  of  these  freights  and  lessened  the  delay  for  tides.  A 
large  part  of  the  present  commerce  could  not  have  been  carried  on 
without  the  improved  channel. 

The  annual  value  of  this  commerce  is  estimated  at  about  eight  hun- 
dred and  fifty  times  the  entire  cost  of  the  improvement  when  completed. 

Harbor  lines  for  New  Haven  Harbor  were  established  by  the  Secre- 
tary of  War  November  17, 1894,  aud  were  slightly  modified  aad  amended 
by  him  March  2,  1895,  and  May  20,  1895. 

The  last  printed  map  of  the  harbor  may  be  found  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1896,  page  702. 

Under  the  existing  project  there  remains  only  the  widening  of  the 
channel  over  Fort  Hale  Bar  by  dredging,  and  the  extension  of  the 
dike,  if  necessary.  The  revised  project,  if  adopted,  will  involve  dredg- 
ing to  greater  depth. 

No  dredging  was  done  during  the  fiscal  year  ending  June  30,  1897. 
Under  the  appropriation  of  act  of  June  3,  1896,  a  reaurvey  of  the 
harbor  was  made,  a  rei>ort  upon  wiiii^h  with  a  revised  project  appears 
elsewhere  in  this  report.  A  contract  was  entered  into  tea  dredging 
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nnder  tbe  project  to  widen  the  channel  oTer  Fort  Hale  Bar.  Work 
under  this  contract  has  not  begnu.  It  is  to  be  finished  by  December 
3],  1897. 


July  1, 1896,  Ibalance  anexpended   $10, 988. 64 

June  90>  1887,  amonnt  expended  dnring  flsoal  year   1, 761. 78 


Jnly  1, 1897,  balance  aiiexnended   9, 226. 86 

July  1, 1897,  oatBtaDdlng  liabilitieB   42. 50 

July  1, 1887,  amoitDt  eoveied  by  nuoompleted  oontiacts   7, 300. 00 

  7,202.50 


July  1, 1897,  balance  available   2, 024. 36 


{Amount  (estimated)  reqnired  for  completion  of  existio^  project   28, 000. 00 

AmoantthatcanbeprolitabljrezpendeainAsoalyearendingJaue30,1899  28,000.00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  oiTllact  of  Jane  4, 1897. 

(See  Appendix  D  7.) 

S.  Breakwaters  at  Netc  Saven^  Conn. — [This  work  was  in  the  charge 
of  Maj.  H.  M.  Adams,  Corps  of  Engineers,  until  August  5, 1896.1  New 
Haven  is  the  only  natural  harbor  of  auy  considerable  area  and  depth 
in  Long  Island  Sound  between  Kew  London  Harbor,  45  miles  east,  and 
Hnntingtott  Bay,  32  miles  southwest.  At  this  point  liong  Island  Sound 
is  at  its  widest,  and  the  broad,  open  month  of  the  harbor  left  the 
anohoras:e  gronuds  exposed  to  storms  from  a  southerly  quarter,  so  that 
vessels  driven  iu  by  stress  of  weather  were  i^aently  obliged  to  cross 
Fort  Hale  Bar,  going  from  2  to  4  miles  np  the  harbor,  and  to  anchor  in 
the  dredged  channel  in  order  to  reach  secure  shelter. 

January  21, 1875,  a  resolution  of  the  House  of  Representatives  called 
"for  a  report  from  surveys  already  made  in  regard  to  the  expediency 
and  estimate  of  expense  of  a  breakwater  between  tbe  eastern  shore  of 
the  entrance  to  said  harbor  [New  Haven  Harbor]  and  Southwest  Ledge, 
so  called,  or  snch  part  of  said  distance  as  may  be  fouud  most  expedient 
or  necessary  for  the  protection  of  said  harbor."  In  reply  to  this  reso- 
lution a  report  was  made  January  27,  1875  (printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1875,  part  2,  p.  251),  with  esti- 
mates for  three  different  locations  for  the  breakwater. 

The  rivw  and  harbor  act  of  1879  appropriated  $30,000  for  the  "con- 
stmetion  of  a  breakwater  at  New  Uaven,  Coun."  The  several  plans 
were  referred  to  The  Board  of  Engineers,  whose  report  (printed  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1880,  p.  449)  recommended 
two  riprap  breakwators,  each  to  be  42  feet  wide  on  top,  the  top  being 
0  feet  above  mean  high  water,  one  to  extend  from  Sonthwest  Ledge  to 
Qnixes  Ledge,  a  distance  of  3,300  feet,  and  one  4,200  feet  long,  extend- 
ing northwest  and  southeast  and  overlying  Luddington  Bock,  the 
whole  estimated  to  cost  $1,311,134.  This  project  was  adopted,  and 
under  it  tbe  east  breakwater  was  built. 

The  river  and  harbor  act  of  1888  authorized  the  relocation  of  the 
western  breakwator,  and  a  modification  of  the  project  was  submitted 
iu  the  Annual  Iteport  of  1889.  The  river  and  harbor  act  of  1890  appro- 
priated $120,000  for  "constructing  breakwater  at  New  Haven,  Conn., 
in  accordance  with  plans  submitted  by  the  Chief  of  Engineers  in  the 
report  for  18H9,  page  678."  The  project  for  this  work,  thus  modified, 
consists  of  making  a  harbor  of  refuge  at  the  entrance  to  New  Haven 
Harbor  by  constructing  four  breakwaters,  one  extending  from  South- 
west Ledge  to  Qnixes  Ledge;  one  5,000  feet  long,  extendmg  from 
a  point  1,000  feet  north  54  degrees  east  from  Lnddington  Kock, 
aoathwesterly  across  the  rock;  one  abont  4,200  feet  long,  extending 
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northwesterly  from  a  point  6,000  feet  south  54  degrees  west  from 
Laddingtoii  Bock;  and  one  about  1,200  feet  long,  exteuding  »)ath- 
westerly  ftom  Morgan  Point  on  the  east  side  of  the  harbor  entrance. 
The  estimated  cost  of  the  whole  work  ftom  ihe  begiuning  in  1879  was 
•fi,151,131. 

The  anchorage  outside  of  the  bar  which  will  be  sheltered  by  this 
breakwater  exceeds  2,000  acres,  and  has  depth  of  9  to  26  feet  at  mean 
low  water. 

Up  to  J  uly  1, 1896,  the  breakwater  from  Southwest  Ledge  to  Qnixes 
Ledge  bad  been  completed,  and  the  Lnddington  Kock  breakwater  had 
been  made  4,500  feet  long,  and  400  feet  of  the  west  breakwater  had  been 
built.  The  total  expenditures  to  this  date  had  been  $732,176.03.  During 
the  fiscal  year  a  contract  was  made  and  executed,  under  which  100,676 
tons  of  Btoue  was  added  to  the  west  breakwater,  extending  it  to  a  total 
length  of  1,490  feet. 

A  sketch  of  New  Haven  Harbor,  showing  the  location  of  the  break- 
waters as  contemplated  under  the  existing  project,  was  printed  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1 889,  page  678,  and  the  last 
printed  sketch  may  be  found  in  Annual  Keport  for  1896,  page  702. 

The  commerce  benefited  by  this  work  is  the  passing  commerce  of  Long 
Island  Sound.  Dnring  1895, 151,356  vessels  were  observed  passing  the 
breakwaters,  and  3,925  vessels  were  observed  at  anchor  in  the  mouUi 
of  the  harbor,  where  they  were  partly  under  their  shelter. 

No  estimate  of  the  value  of  this  commerce  can  be  made. 

July  1,  1896,  balance  nnexpended   $102, 833. 97 

June  30,  IS^,  amonDi  expended  daring  fiscal  year   98, 700. 28 

July  1,  1897,  balance  nnexpended   4, 123. 69 

'  Amonnt  (eatimated)  reqntred  for  oompletlon  of  existing  praject         1, 316, 131. 00 

Amonnt  that  can  be  profitably  expended  in  tiscal  year  ending  Jane 

30,  1899   200,000.00 

Snbmitted  in  oompliance  with  requireiuvnts  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(See  Appendix  D  8.) 

9.  HoiisaUmic  River,  Connecticut. — [This  work  was  in  the  charge  of 
Mfu-  H.  M.  Adams,  Corps  of  Engineers,  until  August  5,  1896.1  The 
Housatonic  is  a  long,  shallow  river  running  southward  through  Massa- 
ohnsetts  and  Connecticut,  emptying  into  Long  Island  Sound  just  east 
of  Stratford  Point,  about  15  miles  sontliwest  from  New  Haven.  At 
Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the  Nan- 
gatnck,  a  small  rapid  river.  This  point,  which  has  been  regarded  as 
the  head  of  navigation,  is  nearly  the  head  of  tide  water.  About  a 
mile  above  there  is  a  dam  across  the  Housatonic  Biver,  furnishing  large 
water  power.  For  at  least  6  miles  below  Derby  the  water  is  always 
&esh. 

The  original  depth  on  the  worst  bars  iu  the  river  (six  in  number)  was 
from  3.6  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across 
the  river's  month  with  about  4  feet  low-water  depth.  The  mean  rise 
of  tide  at  Derby  is  4.2  feet;  at  the  mouth  of  the  river  it  is  about  6.2 
feet 

By  act  of  Congress  of  July  11,  1870,  a  survey  of  the  Housatonic 
Biver  was  ordered.  The  report  on  the  survey  printed  in  the  Annual 
Beport  of  the  Chief  of  Bngineers  for  1871,  page  781,  presented  esti- 
mates for  making  a  channel  7  feet  deep  at  mean  low  water,  to  be  200 
feet  wide  over  the  bar  at  the  mouth  of  the  river  and  150  feet  wide  in 
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the  river,  by  dredging,  remoTiDg  Drews  Eock,  and  building  a  jetty  at 
Sow  and  Pigs  Beef,  the  channel  at  the  month  to  be  protected  on  the 
east  side  by  a  breakwater:  the  estimated  cost  was  $404,961,  of  which 
$368,475  was  the  estimated  cost  of  the  breakwater. 

This  project  was  adopted  nnder  the  river  and  harbor  act  of  1871, 
which  made  an  appropriation  for  beginning  the  work.  Dredging  was 
done  on  tlie  severEJ  bars  in  the  river,  the  jetty  at  Sow  and  Pigs  Reef 
waa  bnilt,  and  nnder  a  modification  of  the  project  a  jetty  was  built  at 
Drews  Kock;  the  latter,  however,  caused  a  shoal  to  form  below  the 
rock,  and  in  1888  the  rock  was  removed  as  originally  proposed.  Up  to 
1888  no  work  had  been  done  upon  the  bar  at  the  river's  month.  This 
was  considered  the  most  important  work  in  the  river,  bat  the  channel 
could  not  be  permanently  d^peued  until  the  breakwater  was  con- 
stmcted,  and  rands  sufficient  for  that  work  had  not  been  appropriated. 
In  1885  and  1886  certain  oyster  growers,  who  wished  to  use  dredged 
material  for  oyster  beds,  offered  to  dredge  across  the  outer  bar  with- 
out expense  to  the  United  States;  they  removed  52,888  cubic  yards 
of  sand  and  shells,  making  a  chantiel  70  feet  wide  aud  9  feet  deep. 
The  first  severe  storm  following  completely  filled  the  outer  part  of 
the  channel. 

In  1887  the  estimates  of  cost  were  revised  and  the  project  modified, 
reducing  the  width  of  channel  in  the  river  to  100  feet  and  proposing  a 
riprap  breakwater  to  be  built  to  half  tide  for  the  first  3,250  feet  from 
shore,  and  thence  for  about  2,500  feet  farther  to  be  built  to  6  feet  above 
high  water,  at  an  estimated  cost  of  $202,000.  The  reasons  for  this 
vfiTB  presented  in  Senate  Ex.  Doc.  I^o.  103,  Fiftieth  Oongress,  first 
session,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1888, 
liage  554.  This  modification  of  the  project  was  adopted  under  the  river 
and  harbor  act  of  1888.  In  1893  ^e  project  was  further  modified  to 
provide  for  building  a  smfdl  dike  below  Strat^rd  to  reduce  the  amount 
of  dredging  required. 

The  present  project  for  improvement  is  therefore  the  project  of  1871, 
subsequently  modified,  and  consists  in  making  and  maintaining  a 
channel  7  feet  deep  at  mean  low  water  from  Long  Island  Sound  to  the 
head  of  navigation,  about  13  miles,  to  be  100  feet  wide  in  the  river  and 
200  feet  wide  over  the  bar  at  the  mouth,  by  dredging,  removing  Drews 
Rock,  building  a  jetty  at  Sow  and  Pigs  Reef  and  a  small  dike  at  the 
bend  below  Stratford,  and  jirotecting  the  channel  at  the  mouth  of  the 
river  by  a  breakwater  about  5,750  feet  long.  The  estimated  cost,  from 
the  beginning  in  1871,  is  $275,500. 

July  1, 1896,  Drews  Bock  h^  been  removed,  the  jf  tty  at  Sow  and 
Pigs  Beef  had  been  boilt,  the  dike  below  Stratford  had  been  made  555 
feet  long,  and  the  breakwater  at  tlie  river's  mouth  had  been  made 
5,821  feet  long,  the  3,250  feet  nearest  shore  being  built  to  about  half- 
tide  level  and  the  outer  part  being  built  4  feet  above  high  water. 
Dredging  had  been  done  on  the  several  bars  in  the  river  and  at  the 
mouth;  the  former  had  shoaled  to  a  depth  of  4  feet,  bat  at  the  mouth 
the  channel  was  8  feet  deep  and  150  feet  wide,  all  at  a  total  cost  of 
$180,868.22. 

Sketches  of  the  Honsatonic  River  have  been  printed  in  the  annual 
reports  of  the  Chief  of  Engineers  as  follows:  The  whole  navigable 
part  of  the  nver,  1882,  page  016;  the  month,  1886,  page  642,  aud  1887, 
p^608. 

The  commerce  oonsists  mainly  of  coal,  iron,  building  materials,  oys- 
ters, and  raw  material  for  manufacturers,  and  miscellaneous  freight, 
amounting  to  about  160,000  tons.  The  work  done  and  being  done  has 
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enabled  Teasels  to  enter  the  lower  river  in  safety,  instead  of  waiting  far 
high  tide  in  an  exposed  situation  ontside  the  month  of  the  river. 
The  annnsJ  valne  of  this  commerce  is  estimated  at  about  nine  times 

the  total  cost  of  the  projected  work. 

At  the  beginning  of  the  fisciil  year  dredging  was  in  progress,  and 
was  continued  until  August  29,  1896,  at  which  date  28,121  cubic 
yards  had  been  removed  from  the  outer  bar,  making  the  channel  9  feet 
deep  and  100  feet  wide,  and  6,731  yards  from  the  point  of  a  bar  in  the 
bend  below  Stratford.  During  the  fiscal  year  contracts  were  entered 
into  for  repairs  to  the  breakwater,  and  for  dredging.  The  former  con- 
tract was  completed  May  22,  1897,  6,652  tons  of  stone  having  been 
placed,  leaving  the  structure  in  satisfactory  condition.  The  drodging 
had  jnst  toe&a.  begun  at  the  dose  of  the  fiscal  year. 

A  snrvey  call^  for  in  the  nver  and  harbor  act  of  June  3, 1896,  was 
made,  and  a  report  and  revised  project  submitted  March  16, 1897.  The 
report  is  pnblished  as  House  Doc.  ^o.  16,  Fifty-fifth  Congress,  first  ses- 
sion, and  is  also  submitted  herewith  as  Apiieudix  D  19. 


Jnly  1,  1886,  balance  uDOxpended  932, 631. 78 

June  SO,  1897,  amount  expended  during  fiscal  year   17, 713. 41 


Jiilv  1,  1897,  balance  unexpended   14,918.37 

July  1,  1897,  outstanding  liabilities   $313. 40 

July  1, 1897,  amoant  covered  by  uncompleted  contracts             11, 439. 10  ■ 

  11,752.60 


July  1,  1897,  balance  available   3, 165. 87 


{Amount  (estimated)  required  for  completion  of  existinj:  project   ^,000.-00 

Amount  that  can  be  Ttrulitnbly  expended  in  tiscal  year  endin};jiine30, 1899  35, 000. 00 
Submitted  in  compliaut;e  with  requirements  oi  factions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  9.) 

10.  Bridgeport  Harbor^  Oonnecticut. — [This  work  was  in  the  charge  of 
Maj.  H.  M.  Adams,  Corps  of  Engineers,  until  August  5,  1896.]  This 
harbor  extends  nearly  3  miles  inland  from  the  north  shore  of  Long 
Island  Sound,  its  width  of  about  a  mile  at  the  mouth  decreasing  to  200 
feet  between  the  opposite  wharves  at  its  upper  end.  The  channel  in 
every  part  of  the  harbor  is  comparatively  narrow,  and  is  crossed  by 
four  drawbridges.  Before  the  first  work  was  done  by  the  United  States 
the  depth  over  the  bars  near  the  harbor's  month  was  5  feet  at  low  water, 
and  above  the  bridges  from  2  to  6  feet. 

The  mean  rise  of  tide  is  6^  feet. 

In  1836  Congress  appropriated  $10,000  for  improving  this  harbor,  and 
again  the  same  amonnt  in  1852.  These  sums  were  expended  In  dredg- 
ing near  the  mouth  of  the  harbor,  making  channels  60  to  100  feet  wide 
and  8  feet  deep  or  more  at  low  tide.  The  depths  made  did  not  prove 
permanent.  IJnder  acts  of  Congress  of  June  1866,  and  July  11, 
1870,  surveys  or  examinations  of  the  harbor  were  made,  and  the  report 
upon  the  latter  examination  proposed  a  plan  forimprovement  by  dredg- 
ing a  channel  100  feet  wide  and  12  feet  deep  at  extreme  low  water,  and 
protecting  the  outer  channels  by  a  breakwater  extending  about  3,000 
feet  irom  Long  Beach,  on  the  east  side  of  the  harbor  entrance,  all  at  an 
estimated  cost  of  $124,000.  Tliis  project  was  adopted  in  1871,  when  an 
appropriation  was  made  for  beginning  work  upon  it. 

In  1875  the  dimensions  of  the  proposed  channel  were  modified  to 
make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide 
up  to  tiie  lower  or  Stratibrd  Avenue  Bridge.  This  was  acoomplished 
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in  1882,  and  then  the  project  was  again  modified  to  include  widening 

the  channel  between  the  Inner  Beacoh  and  the  IS^angatack  Dock,  a  dis- 
tance of  3,800  feet,  to  prevent  overcrowding  the  main  channel  by  ves- 
Bels  entering  for  shelter,  at  an  estimated  cost  of  960,000.  This  work 
has  been  nearly  completed. 

Ill  compliaiiee  with  the  terms  of  the  river  and  harbor  acts  of  1873 
and  1888,  the  project  was  extended  to  include  a  channel  lOU  feet  wide 
and  9  feet  deep  to  the  head  of  navigation  at  Berkshire  Mills,  and  again, 
under  the  terms  of  tiie  river  and  harbor  act  of  1890,  to  include  a  break- 
water from  The  Tongne  to  the  Inner  Beacon.  The  river  and  harbor 
act  of  1894  also  authorized  the  expenditure  of  the  appropriation  made 
for  deepening  the  channel  at  the  outer  bar,  and  the  project  was  ex- 
tended to  provide  for  15  feet  depth  at  that  point. 

Under  the  authority  of  the  river  and  hiurbor  act  of  1894  a  survey 
of  the  harbor  was  made,  and  the  report,  printed  iu  Annnal  Beport, 
Chief  of  Engineers  for 1896,  Part  II,  pages  803-805,  and  also  iu  House  Doc. 
No.  61,  Fifty-fourth  Congress,  first  session,  submitted  estimates  for 
extending  the  15-foot  channel  to  the  lower  bridge,  makiug  it  300  feet 
wide  np  to  the  Inner  Beacon  and  200  feet  wide  above  that  beacon, 
which,  with  the  uncompleted  work  of  the  then  existiug  project,  was 
estimated  to  cost  $90,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $28,000  for 
continuing  the  improvement  in  accordance  with  the  modified  project, 
$10,000  of  which  '^shall  be  expended  upon  YeUow  Mill  Pond  for  con- 
Btructing  a  channel  12  feet  deep  and  200  feet  wide  from  the  main  chan- 
nel to  the  causeway,  conditioned  upon  the  construction  by  the  city  of 
Bridgeport  of  a  drawbridge  at  the  causeway  upon  plans  approved  by 
the  Secretary  of  War." 

The  adopted  project  is  therefore  the  original  project  of  1871  thus 
modified  and  extended,  and  consists  in  making  and  maintaining  a 
channel  from  Long  Island  Sound  to  the  head  of  navigation  at  Berk- 
shire Mills,  to  be  15  feet  deep  at  mean  low  water  and  300  feet  wide  to  the 
Inner  Beacon;  thence  to  the  lower  bridge  to  be  15  feet  deep  and  200 
feet  wide,  with  increased  width  (12  feet  deep)  for  anchorage,  and  with 
a  12-foot  channel  200  feet  wide  up  to  the  causeway  at  the  Yellow  Mill 
Fond  (the  latter  estimated  to  cost  $25,000);  above  the  lower  bridge  to 
be  9  feet  deep  and  100  feet  wide;  the  channel  and  harbor  to  be  pro- 
tected by  a  breakwater  from  the  east  shore  of  the  harbor's  mouth  and 
one  from  The  Tongne  to  the  Inner  Beacon,  estimated  to  cost  $115,000 
in  addition  to  amounts  appropriated  prior  to  1895,  or  $385,000  fcom  the 
beginning  in  1871. 

Harbor  lines  for  this  harbor  were  established  by  the  Secretary  of 
War  July  1, 1893. 

The  last  sketch  of  Bridgeport  Harbor  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  was  printed  in  the  report  for  1893,  page  940,  and  a 
complete  map  was  published  in  House  Doc.  Ko.  61,  Fifty-tburth  Con- 
gi-ess,  first  session. 

The  channel,  12  feet  deep  at  mean  low  water  at  the  entrance,  is  200 
feet  wide  for  a  length  of  about  1,300  feet;  thence  to  the  Inner.  Beacon, 
3,100  feet,  the  12-foot  channel  is  about  300  feet  wide,  and  thence  to 
Naugatuck  Dock,  3,800  feet,  it  is  770  feet  wide.  From  that  dock  to  the 
lower  or  Stratford  Avenue  Bridge,  2,000  feet,  it  has  shoaled  so  that  the 
present  depth  is  from  10  to  11  feet.  Within  the  limits  of  the  12  foot 
channel  a  part  of  the  15-foot  channel  has  been  dredged  which  extends 
from  the  entrance  to  the  Outer  Beacon,  a  distance  of  one-half  mile,  and 
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is  from  60  to  100  feet  in  vidtlu  Above  the  lower  bridge  the  channel, 
drodged  9  fiset  deep  and  60  to  100  feet  wide,  is  still  nearly  of  that  depth 
and  width.  Up  to  Jnly  1, 1896,  $269,818.88  had  been  expended  upon 
the  present  project. 

No  work  was  done  in  this  harbor  during  the  fiscal  year.  Under  the 
appropriation  of  $28,000  in  act  of  Jane  3,  1896,  a  contract  has  been 
entered  into  for  dredging  140,000  cubic  yards.  The  work  is  to  be  com- 
pleted by  December  31,  1897.  This  work  will  be  widening  the  Id-foot 
channel  on  tbe  east  side  between  the  Sound  entrance  and  Outer  Bea- 
con to  200  feet,  and  extending  the  15-foot  channel  from  the  Outer  to 
the  Inner  Beacon,  with  width  of  from  GO  to  100  feet. 

The  commerce  of  this  harbor  consists  of  coal,  iron,  building  mate- 
rials, and  general  merchandise,  amounting  to  about  1,045,000  tons  per 
year.  The  improvement  already  made  has  made  it  possible  to  use  larger 
vessels,  without  which  tiie  present  commerce  of  the  harbor  coidd  not 
be  carried  on. 

The  annual  value  of  this  commerce  is  estimated  at  about  one 
hundred  and  fifty  times  the  total  cost  of  the  improvement  when 
completed. 

Jnly  1^  1896,  balanoe  nnexpended   928, 181. 12 

Jane  90,  1897,  wnonnt  expended  daring  Uteal  year   3, 136. 17 

Jnly  1,  1897,  balance  nnexpended   26, 044. 95 

July  1^  1897,  unount  covered  by  oncompleted  coutraote   OOU.  00 

July  1, 1897,  balance  available   12, 0i4.  % 

( Amoant  (estimated)  required  for  completion  of  existing  project   87,  OOO.  (>0 

J  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 18i)9   50, 000.  UO 
)  Submitted  in  compliance  with  reiiiiiremeDte  of  sections  2  of  river  and 
i    harbor  actB  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  10.) 

11.  Savgatuck  River  and  Westport  Harbor^  Connecticut. — [This  work 
was  in  the  charge  of  Alty.  U.  M.  Adams,  Corps  of  Engineers,  until 
Augusts,  189ti.]  This  river  is  a  tidal  stream,  extending  inland  about  4^ 
miles  by  course  of  chaonel  team  Long  Island  Sound  to  Westport,  Conn. 
It  has  a  natural  depth  of  5  feet  at  mean  low  water,  in  a  rather  nam>w, 
crooked  channel,  ap  to  the  railroad  bridge  atSaugatuck^  about  3  miles 
lirom  the  Sound;  thence  the  depth  decreases  gradually  until  at  West- 
port  it  is  less  than  1  foot.  The  channel  is  somewhat  obstructed  by 
rocks  in  its  upi>er  part. 

For  nearly  2  miles  below  Westport  the  stream  is  from  200  to  1,200 
feet  wide;  below  this  it  expands  into  a  rather  broad  inner  bay  with  a 
narrow  channel,  following  the  west,  south,  and  east  shores,  and  then 
turning  abruptly  to  the  southeast  and  passing  to  the  Sound  between 
Cedar  Point  on  the  north  and  Cockenoes  Island  on  the  south.  On  the 
south  side  of  the  inner  bay  lies  Great  Marsh,  which  is  connected  with 
Cockenoes  Island  by  a  broad  sand  fiat,  nearly  bare  at  low  tide,  and 
east  of  the  island  a  reef  of  bowlders  extends  eastward  1^  miles,  so  that 
the  only'entraDce  to  the  harbor  at  low  tide  is  to  the  eastward  of  this 
reef. 

The  navigable  part  of  the  river  is  crossed  by  three  bridges,  all  having 
draws  of  sufiicient  size  for  the  commerce  of  the  stream.  The  upper- 
most is  a  wagon  bridge  at  Westport ;  1^  miles  below  is  a  wagon  bridge 
near  Saugatuck,  and  a  quarter  of  a  mile  farther  down  is  the  bridge  of 
the  ^ew  York,  Kew  Haven  and  Hartford  Bailroad. 
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The  mean  rise  of  tide  is  about  7  feet. 

ImproTements  of  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Sangatuck  Harbor,  Cedar  Point,  Westport 
Harbor,  and  Saugatack  Biver. 

In  1826  Congress  appropriated  $400  for  a  survey  of  the  river  and 
harbor  of  Saugatuck.  In  the  report  ol  the  survey  a  project  was  sub- 
mitted for  deepening  the  channel  near  Westport,  removing  two  rocks 
in  the  river,  building  a  breakwater  on  Cedar  Point,  and  cutting  a  canal 
through  Great  Marsh,  at  a  total  estimated  cost  of  $6,128.65.  The 
project  was  completed  nearly  as  designed  in  1340.  The  breakwater  at 
Cedar  Point  was  made  abont  390  feet  long,  the  top  being  4  feet  above 
high  water  and  10  feet  wide,  and  the  canal  vas  excavated  1,350  feet 
long,  44  feet  wide  at  the  bottom,  and  4  feet  deep,  and  part  of  the  east 
side  was  protected  by  a  dry  wall.  The  amount  appropriated  for  and 
expended  upon  this  project  was  $14,044. 

Appropriations  made  in  1867  and  1870,  $2,500  each,  were  applied  to 
surveys  and  to  repairing  and  extending  the  breakwater  at  Oedar  Point. 

Under  the  river  and  harbor  act  of  1882  a  survey  of  the  river  was 
made,  but  no  project  for  improvement  was  adopted. 

A  preliminary  examination  of  Saugatuck  Kiver  was  ordered  by  the 
river  and  harbor  act  of  1890.  A  project  was  adopted  under  the  appro- 
priation made  in  1892  for  beginning  work  and  it  consistfid  in  making  a 
channel  4  feet  deep  at  mean  low  water  and  60  feet  wide  up  to  the  vil- 
lage of  Westport,  at  an  estimated  cost  of  $10,000.  This  work  was 
completed  in  1896. 

The  river  and  harbor  act  of  1894  ord^ed  a  survey  of  Westport  Har- 
bor, which  was  made.  The  report  on  this  survey  is  printed  in  Annaal 
Beport  of  Chief  of  Engineers  for  1896,  part  2,  page  806 ;  it  is  also  printed 
with  map  as  House  Doc.  No.  67,  Fifty-fourth  Congress,  iirst  session.  It 
proposed  a  further  improvement  to  provide  for  repairing  the  Cedar 
Point  breakwater,  removing  a  ledge  opposite  Stony  Point,  or  dredging 
around  it,  and  removing  bowlders  from  the  channel,  at  a  total  estimated 
cost  of  $8,000.  Under  the  terms  of  the  river  and  harbor  act  of  1896, 
appropriating  $3,000  for  improving  Westport  Harbor,  Connecticut,  the 
project  of  1392  was  extened  to  include  this  work,  and  the  estimated  cost 
was  in  consequence  increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  was  printed  in  the  Annual  Bei>ort 
of  the  Chief  of  Engineers  for  1894,  page  670. 

At  the  beginning  of  the  fiscal  year  the  4-foot  chiuinel  was  completed 
to  Westport,  the  head  of  navigation,  with  width  generally  of  60  feet, 
but  navigation  was  rendered  d^cult  by  several  large  bowlders  lying 
near  the  margin  of  the  dredged  channel.  The  Oedar  Point  breakwater 
was  in  need  of  repair. 

During  the  fiscal  year  a  contract  was  entered  into  and  completed  for 
the  repairs  to  the  breakwater,-  A  contract  for  removing  the  worst 
bowlders  was  also  made  and  partly  executed. 

The  commerce  consists  of  coal,  manufactured  goods,  farm  produce, 
and  miscellaneous  articles,  aggregating  in  1896  33,500  tons.  The 
improvements  made  have  rendered  navi^tion  of  the  river  practicable 
at  less  than  ftUl  high  water. 

The  annual  value  of  this  commerce  is  estimated  at  about  fifty-five 
times  the  cost  of  the  present  project  when  completed. 

The  total  amount  expended  on  this  improvement  np  to  the  close  of 
the  fiscal  year  ending  June  30, 1896,  has  been  $29,179.10. 
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SAUGATUCK  mVER,  CONNECTICUT. 

July  1,  1896,  balance  nnexpended   $264. 90 

Jnne  30, 1897,  amount  expended  during  fiscal  year   264.90 

WBSTPORT  HARBOR,  CON^fECTICITT. 

July  1, 1896,  balance  auexpended   $3, 000. 00 

June  30, 1897,  amonut  expended  during  fiscal  year   1, 670. 70 

July  1, 1897,  balance  unexpended   1, 329. 30 

July  1, 1897,  ontstandintc  liabilities   $252. 00 

July  1, 1897j  amount  oorered  by  uncompleted  contracts   448. 00 

  700.00 

July  1, 1897,  balance  available   629.  30 

{Amount  (estimated)  required  for  completion  of  exUting  project   5,000.00 

AinounttliatcanbeprofitablyexpendedintisualyeareQdingJnneSO,  1899  5,000.00 
Submitted  in  compliaQce  -nrith  reuuixements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  snndty  civil  act  of  June  4, 1897. 

(See  Appendix  D  11.) 

12.  Koriralh  Harbor,  Oonn€etimt.—[Thi6  work  was  in  the  charge  of 
M(^i.  B.  M.  Adams,  Corps  of  Engineers,  nutil  August  a,  1896. |  Sot- 
walk  Harbor  or  lUver  is  a  tidal  estuary,  with  a  narrow  cbannel  extend- 
ing about  3  miles  north  from  Long  Island  Sound  to  the  town  of  Nor- 
walk.  Above  !Norwalk  the  river  is  a  small  ftesh-water  stream.  South 
Korwalk  is  on  tiie  west  bank  of  the  river,  1^  miles  below  J^orwalk. 
At  this  iwint  the  river  is  crossed  by  two  drawbridges,  the  lower  one  a 
highway  bridge  and  the  other  (450  feet  above)  the  bridge  of  the  New 
York,  New  Haven  and  Hartford  Bailroad.  The  mean  tidal  range  is 
7.1  li  feet. 

In  187G  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticat  for  the  improvement  of  the  rivei'.  Little  work  was  done, 
and  when  the  improvement  was  begun  by  the  United  States  the  low- 
water  depth  to  Soath  Xorwalk  was  5  feet,  and  to  Korwalk  bat  1  foot. 

By  act  of  March  2,  IStlO,  Congress  appropriated  $80  "  fbr  making  a 
survey  of  the  harbor  of  Norwalk,  Conii.,  with  a  view  to  its  improve- 
ment." The  survey  was  made  and  estimates  were  submitted  for  mak- 
ing a  channel  either  10  or  12  feet  deep  at  ordinary  high  tide,  but  no 
money  was  appropriated  for'the  improvement. 

The  river  and  hivrbor  act  of  1871  ordered  another  survey,  which  was 
made  in  that  year.  The  report,  printed  in  Senate  Ex.  Doc.  Xo.  23,  Forty- 
second  Congress,  second  session,  and  also  in  the  Annual  Iteport  of  the 
Chief  of  Eugiiieers  for  1872,  page  900,  proposed  dredging  a  channel  6 
feet  deep  and  100  feet  wide  from  Long  Island  Sound  to  Norwalk,  at  an 
estimated  cost  of  834,000.  This  project  was  adopted  under  the  river 
and  harbor  act  of  1872.  In  1880  the  project  was  modified  so  as  to 
increase  the  depth  below  South  Norwalk  to  8  feet,  at  mean  low  water, 
and  the  estimate  of  cost  was  increased  to  $84,000,  to  include  this  mod- 
itication  and  the  dredging  which  had  already  been  done  for  maintenance 
of  channels.   This  pi-ciject  was  considered  completed  iu  1892. 

IJnder  the  terms  of  tlie  river  and  harbor  act  of  1894,  appropriating 
$15,000  for  continuing  this  improvement,  a  project  was  adopted  for 
dredging  and  removiug  the  shoal  called  Ferrys  Point,  on  the  west  side 
of  the  channel,  between  the  railroad  docks  and  Jeuning's  wharf,  mak- 
ing 6  feet  depth  at  mean  low  water,  and,  if  funds  should  permit,  for 
widening  the  bend  at  Keysers  Island,  near  the  harbor  entrance,  mak- 
ing a  depth  of  9  feet  at  mean  low  water,  at  a  total  estimated  cost  of 
SI  0,000. 

Up  to  July  1, 1890,  no  work  had  been  done  under  the  project  of  1894, 
and  the  chanuel  had  au  available  depth  of  8  feet  at  mean  low  water  to 
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South  Korwalk,  and  of  nearly  6  feet  to  Norwalk,  made  under  the  proj- 
ect completed  iu  1892.  A  contract  for  dredging  was  in  force,  but  work 
had  not  been  begun. 

A  survey  of  Norwalk  Harbor,  ordered  by  the  river  and  harbor  act  of 
1894,  was  made,  and  the  report,  printed  as  House  Doc.  Ifo.  50,  Fifty- 
fourth  Congress,  first  session,  also  in  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  part  2,  page  813,  contained  estimates  for  an  exten- 
sion of  the  improvement  to  provide  for  a  channel  10  feet  deep  and  150 
feet  wide  to  South  Norwalk  and  for  widening  two  bends. at  the  harbor 
entrance,  at  a  cost  of  $62,000.  This  project  was  adopted  by  the  river 
and  harbor  act  of  1896,  which  appropriated  money  for  beginning  wwk 
tinder  it,  and  the  project  of  1894,  thus  modified,  cousists  in  removing 
the  shoal  at  Ferrys  Point  to  a  depth  of  6  feet  at  mean  low  water,  in 
making  a  channel  to  South  Korwalk  150  feet  wide  and  10  feet  deep  at 
mean  low  water,  and  in  widening  the  two  bends  at  the  harbor  entrance, 
at  an  estimated  cost  from  the  beginning,  in  1894,  of  $77,000. 

Daring  the  fiscal  year  the  contract  of  1894  was  begun  and  completed, 
as  was  ^so  another  made  under  the  appropriation  in  act  of  June  3, 
1896.  By  the  first  of  these  Ferrys  Point  was  removed  to  the  probable 
harbor  line,  and  as  a  necessary  work  at  Keysers  Island  had  already 
been  done,  the  small  balance  was  applied  to  give  much-needed  relief  at 
Oyster  Shell  Point  immediately  below  Ferrys  Point. 

The  work  under  the  second  contract  was  applied  rather  to  widening 
than  deepening  the  channel,  although  all  dredging  doue  was  to  secure  a 
depth  of  10  feet  at  mean  low  water.  A  small  sum  from  this  appropriation 
was  applied  to  the  removal  of  a  pile  of  rock  obstructing  the  channel. 

At  present  a  practicable  channel  8  feet  deep  at  mean  low  water 
«xtenas  from  Long  Island  Sound  to  the  railroad  bridge  at  South  Kor- 
walk,  and  a  channel  6  feet  deep  at  mean  low  water  l^-om  the  railroad 
bridge  to  the  docks  at  Norwalk. 

The  maintenance  of  this  channel  and  of  the  existing  channel  above 
South  Norwalk  is  estimated  to  cost  about  $2,000  per  year. 

A  sketch  of  Norwalk  Harbor,  Connecticut,  was  printed  in  the  Annual 
!Re])ort  of  the  Chief  of  Engineers  for  1885,  page  656,  and  a  complete 
map  of  the  narbor  was  published  as  House  Doc.  Ko.  50,  Fifty-fourth 
Congress,  first  session. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1896,  has  been  $8;J,818.51. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  oysters, 
and  uiiscellaneoas  freiglits,  amounting  to  about  200,000  tons.  The 
increased  depth  resulting  from  the  improveuieuts  has  been  of  benefit 
to  all  classes  of  vessels,  and  to  much  of  the  present  commerce  is  abso- 
lutely indiapen»ible.  The  annnal  value  of  this  commerce  is  estimated 
at  about  sixty  times  the  entire  cost  of  the  improvement. 


Jnlj,  1,  1896,  balance  nnexpeuded   $24, 181.49 

June  30, 1897,  amonnt  expended  during  AbobI  year   23. 625. 51 


Jnl;  1, 1897,  balance  nnerpended   5S^.  98 

Jnljr  1,  1897,  outatiinding  liabilities   16. 95 


Jnly  1,  1897,  balance  available   589. 03 


Amount  (estiiuated)  required  for  completion  of  exiRtiug  project   52. 000. 00 

Amonnttbat  can  be  prontably  expended  in  tiscal  year  ending  June30, 1899  25, 000. 00 

Amoont  reijnired  for  maintenance  iu  iittoal  year  ending  June  30,  1899..  2,000.00 
Submitted  m  compliance  -vith  reqniremen t»  of  sections  2  of  river  und 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


(See  Appendix  D 12.) 
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13.  Five  Mile  Biver  ffarbor,  Connecticut — [This  work  was  in  the 
charge  of  M^.  H.  M.  Adams,  Corps  of  Engineers,  until  August  5, 1896.] 
This  harbor  is  an  inlet  oa  the  north  shore  of  Long  Island  Sound,  aboat 
2  miles  west  of  the  mouth  of  ^orwalk  Harbor,  Oonnecticut.  It  is  about 
]  mile  long  and  from.  300  to  800  feet  wide.  About  three-fourths  of  a 
mile  above  its  month  it  runs  bare  at  low  tide.  At  the  month  the  natu- 
ral low-water  depth  was  3  feet,  increasing  to  9  feot  at  a  point  750  feet 
out  into  the  Sound.   The  mean  rise  of  the  tide  is  about  7  feet. 

Since  lS48_Five  Mile  Kiver  has  been  largely  engaged  in  oyster  grow- 
ing, and  in  this  business  now  employs  about  I'O  vessels,  which,  with- 
out the  improvement,  could  only  enter  or  leave  the  harbor  at  high  tide, 
ConsequButly  during  their  busy  season  they  would  be  obliged  to  lie  up 
for  the  night  at  other  and  less  convenient  harbors. 

By  ai  t  of  Cougress  approved  Augnst  5, 188fi,  a  survey  or  examination 
of  this  harbor  was  ordered,  which  was  reported  on  under  date  of  Decem- 
ber 7, 1886  (printed  in  Annual  Keport  of  the  Chief  of  Engineers  for 
1887,  part  1,  p.  039). 

In  this  report  a  project  for  improvement  was  proposed,  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  lOU 
feet  wide,  to  extend  up  the  harbor  and  to  be  about  6,000  feet  long.  The 
project  was  adopted  in  1838,  when  work  under  it  was  ordered  by  appro- 
priation of  $5,000,  made  by  act  of  Congress  of  August  11, 1888. 

Up  to  July  1, 1896,  97,952  cubic  yards  had  been  dredged  under  this 
project,  making  the  chanuel  about  4,180  feet  long,  60  feet  wide,  and  8 
feet  deep  at  mean  low  water.  The  total  amouut  expended  on  this 
improvement  to  July  1, 1896,  has  been  817,127.83, 

Xo  work  was  done  during  the  fiscal  year,  and  the  condition  of  the 
work  remains  as  above  stated.  A  contract  has  been  entered  into  under 
the  appropriation  in  act  of  June  3, 1896,  by  which  20,000  yards,  more  or 
less,  of  material  will  be  taken  out  by  December  31, 1897. 

Harbor  lines  were  established  for  this  harbor  by  the  Secretary  of 
War  January  20, 1892. 

A  sketch  of  Five  Mile  Biver  Harbor  was  printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1894,  pa'ge  676. 

The  commerce  of  this  harbor  consists  mainly  of  coal  and  shellfish, 
amounting  to  about  11,000  tons  per  year.  The  increased  depth  has 
rendered  possible  the  general  use  of  the  harbor  by  boats  engaged  in 
this  business. 

The  annual  value  of  this  commerce  is  estimated  at  about  twenty- 
five  times  the  money  already  expended  upon  this  improvement,  and 
about  ten  times  the  total  cost  of  projected  work. 

July  1, 1896,  balauce  noexpencled   93, 873. 17 

Jnoe  30, 1897,  omoont  expended  during  fiscal  year   180. 01 

July  1,  1897,  bttlanoe  nnexiiendea   2. 692. 16 

July  1, 1897,  amount  covered  liy  auconipleted  contracts   1, 700. 00 

July  1, 1897,  balance  available   992. 16 

f  Amount  (estimated)  required  for  completion  of  existinf;  protect   25,  000.  OO 

J  Amount  that  can  be  proiitablyexpeiidi'diQtiscal  year  ending  JuoeSO,  1899  10,000.00 
1  Submitted  m  cnmpliance  with  requirements  of  Hections  '2  of  river  and 
I.   harbor  aote  of  1866  and  1867  aud  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  13.) 

14.  Stom/ord  Harbor,  Connecticut, — [This  work  was  in  the  charge  of 
Maj.  U.  Adams,  Corps  of  Engineers,  until  August  5, 189ti.|  This 
harbor  is  on  the  north  shore  of  Ix>ng  Island  Sound,  about  fi  miles  east 
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of  the  Kew  York  State  line.  It  consists  of  a  bay  about  a  mile  long  and 
a  mile  broad,  at  the  head  of  which  two  channels  extend  up  nearly  a 
mile  toward  the  middle  of  the  city.  The  west  branch  is  the  mouth  of 
Mill  Biver,  a  small  stream  dammed  at  Oliver  Street  Bridge,  the  head 
of  the  harbor.  Tbe  original  low-water  depth  for  a  mile  below  the 
bridge  was  from  1  to  3  feet  in  a  crooked  channel,  and  the  7-foot 
curve  in  the  bay  was  about  7,500  feet  below  the  bridge.  All  the 
wharves  are  iu  the  upper  half  of  this  distance.  Tbe  East  Branch  was 
originally  a  crooked  stream  ronuiug  through  salt  marshes;  it  was 
straightened  and  deepened  by  private  enterprise  and  was  known  as  the 
"canal."  Though  nominally  under  control  of  the  corporation  which 
deei>ened  it,  the  East  Branch  has  been  for  a  long  time  practically,  and 
recently  has  been  formally,  opened  to  public  use.  In  1892  it  had  an 
available  depth  of  6^  feet  at  mean  low  water,  with  width  of  about  60 
feet  nearly  to  its  head,  which  is  about  1^  miles  above  its  junction  with 
the  West  Branch. 
The  mean  rise  of  tide  is  7.4  feet. 

A  survey  of  Stamford  Harbor,  ordered  by  act  of  Congress  of  March 
2, 1829,  was  made,  and  with  tbe  report  estimates  were  submitted  for 
dredging  channels  either  10  or  12  feet  deep  at  mean  high  water.  Ko 
work  was  done  under  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  the  harbor, 
which  was  made  tbefollowing  year.  The  report  proposed  improvement 
by  dredging  a  channel  through  the  West  Branch  80  feet  wide  and  5 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $20,000.  The 
project  was  adopted  under  the'  river  and  haibor  act  of  188C,  which 
made  appropriation  for  beginning  tbe  work,  and  in  December,  1891, 
after  820,000  had  been  appropriated  and  expended,  the  project  was 
reported  completed.  The  channel  of  the  West  Branch  had  been  made 
5  feet  deep  to  the  bead  of  the  harbor,  with  80  feet  width,  except  in  the 
upi>er  1,000  feet,  where  the  width'was  from  60  to  70  feet. 

The  river  and  harbor  act  of  1890  ordered  a  survey  of  Stamford  Har- 
bor. The  rei>ort  upon  the  survey  presented  a  plan  for  further  improv- 
ing the  West  Branch,  at  an  estimated  cost  of  $95,000.  Under  the 
terms  of  the  river  and  harbor  act  of  1892,  this  project  was  modified  to 
include  an  improvement  of  the  East  Branch,  and  was  adopted  as  modi- 
fled.  The  present  approved  project,  theri^re,  consists  in  drediong  iu 
the  West  Branch  to  make  a  channel  150  feet  wide  and  7  feet  deep  at 
mean  low  water,  with  a  basin  between  the  harbor  lines  at  the  hetiid  of 
tbe  harbor,  and  in  the  East  Branch  to  make  a  channel  9  feet  deep  at 
mean  low  water,  to  be  100  feet  wide  for  8,535  feet,  and  thence  to  the 
bead  of  tbe  harbor,  about  1,200  feet,  to  be  50  feet  wide.  The  estimated 
cost  from  the  beginning  in  1892  is  $123,500. 

July  1, 1896,  the  West  Branch  had  a  channel  depth  of  5  feet  at  mean 
low  water,  with  width  from  50  to  80  feet  throughout  its  length,  about 
7,000  feet,  and  a  channel  7  feet  deep  and  115  feet  wide  for  1,750  teet 
length  at  its  lower  end.  The  East  Branch  had  a  channel  9  feet  at  mean 
low  water,  from  60  to  80  feet  wide  up  to  the  steamboat  dock,  about 
8,000  feet,  and  thence  for  1,200  feet  from  40  to  60  feet  wide. 

Under  tbe  appropriation  of  $10,000  in  act  of  June  3, 189G,  a  contract 
was  entered  into  for  dredging  in  the  West  Branch.  Work  was  just 
begun  at  the  close  of  the  flscal  year. 

Harbor  lines  were  established  in  the  West  Branch  by  the  Secretary 
of  War  Febraary  28, 1890. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  tar  1883,  page  966. 
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The  commerce  of  this  harbor  coDsists  mainly  of  coal,  bailding  mate- 
rials, and  unclassified  freights,  amounting  to  about  220,000  tons.  The 
improvements  made  have  rendered  access  to  the  wharTes  much  easier 
for  the  class  of  vessels  used  in  this  traffic.  The  annual  value  of  the 
commerce  is  estimated  at  about  sixty-six  times  the  cost  of  the  com- 
pleted project,  and  at  one  hundred  and  fifty  times  what  has  been  already 
expended. 

The 'total  amoont  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1896,  has  been  $44,374.95. 


July  1, 1896,  balance  ooexpendeil  $10, 6^.  05 

Jane  30,  li$97,  amoant  expended  during  fiKcal  year   1, 348. 10 


July  1,  1897,  balance  unexpencled   9,276.^ 

July  1,  1897,oatBtuidlDgliabilitie8   $668.23 

Jaly  1,  1897,  amount  covered  by  uncompleted  contraetB   6, 931. 77 

  7, 600. 00 


Jaly  1,  1897,  balance  available   1,676.95 


TAmount  (estimated)  required  for  completion  of  existing  project   H8, 500. 00 

J  AmoQutthat  can  be  profitably  expended  in  fiscal  year  endiug  June  30,1899  25,000.  OO 
)  Sabniitted  in  compliance  ■with  recinireiuents  of  sections  2  of  river  and 
I    harbor  acts  of  1866  nnd  1867  and  of  eundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  14.) 

13.  Harbor  at  Coacob  and  Mianus  Riverj  Connecticut. — [This  work 
was  in  the  charge  of  Miy.  H.  M.  Adams,  Corps  of  Engineers,  until 
August  5,  1S9C.]  This  harbor  is  a  tidal  inlet  extending  about  2  miles 
northwardly  from  Long  Island  Sound  at  a  x>oint  4  miles  east  of  the 
New  York  Stat«  line.  It  has  a  high  water  width  of  from  800  to  2,000 
feet,  but  the  low  water  channel  is  narrow  and  bounded  by  mud  flats. 
At  low  tide  there  was  in  1H92,  before  the  improvement  of  the  harbor 
was  begun,  a  natural  depth  of  7  feet  or  more,  with  width  of  about  200 
feet  for  the  first  half  mile,  the  depth  above  gradually  decreasing  to 
almost  zero  at  the  head  of  the  harbor.  The  stream  is  crossed  by  a 
drawbridge  of  the  New  York,  New  Haven  and  Hartford  Bailroad. 
The  commerce  of  the  harbor  is  practically  confined  to  the  supplies  of 
the  Gomnmnities  living  along  its  shores.  At  Coscob,  above  the  rail- 
road bridge,  is  a  shipyard,  where  a  considerable  number  of  small  boats 
are  repaired  and  some  built.  At  Biverside,  below  the  bridge,  are  tiie 
houses  and  docks  of  the  Overside  Yacht  Club. 

The  mean  rise  of  tide  is  abont  7^  feet. 

Under  authority  of  the  river  and  harbor  act  of  1890  a  survey  of  the 
harbor  was  made.  The  report  on  the  survey,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  855,  contains  a  plan 
and  estimate  for  improvement  by  dredging  to  make  a  channel  6  feet 
deep  at  mean  low  water,  with  150  feet  width  below  tbe  railroad  bridge 
and  100  feet  width  above  the  bridge  to  Miauus,  at  an  estimated  cost 
of  $36,000.  This  project  was  adopted  under  tbe  river  and  harbor  act 
of  1892,  which  made  an  appropriation  for  beginning  work. 

By  act  of  August  18, 1894,  Congress  made  appropriation  for  contin- 
uing the  improvement  *'iucluding  a  survey  of  the  lower  part  of  the 
harbor  with  a  view  of  making  a  tnmiug  basin  therein.'*  The  report 
upon  this  survey,  printed  in  the  Annual  Report  of  tbe  Chief  of  Engi- 
neers for  1895,  page  881,  presented  plans  for  a  turning  basin  just  inside 
the  harbor  entrance,  to  be  7  feet  deep  at  mean  low  water  and  300  feet^ 
wide,  to  be  made  by  widening  the  channel  on  the  west  side  for  a  length 
of  2,(K>0  feet  measured  along  the  channel  and  1,500  feet  at  the  west  side 
of  the  basin;  the  estimated  cost  was  $18,000. 
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This  modification  of  the  project  wus  adopted  ander  the  terms  of  the 
river  and  harbor  act  of  1896,  and  the  present  project  for  this  improve- 
ment consiBts  in  dredgin;;  to  make  a  channel  6  feet  deep  at  mean  low 
water,  to  be  150  feet  wide  np  to  the  railroad  bridge,  and  thence  to 
Mianas  to  be  100  feet  wide,  with  a  tnmiug  basin  on  the  west  side  of 
the  channel  near  the  harbor  entrance  7  feet  deep  at  mean  low  water, 
300  feet  wide,  and  extending  2,000  feet  along  the  channel,  at  a  total 
estimated  cost  of  $a4,000. 

Fp  to  July  1, 1896,  the  channel  bad  been  dredged  150  feet  wide  and 
6  feet  deep  up  to  the  railroad  bridge,  and  of  the  same  depth,  100  feet 
wide  for  1,300  feet  above  the  bridge. 

A  contract  was  entered  into  for  the  ezpenditare  of  the  last  appropri- 
ation, and  at  the  close  of  the  fiscal  year  work  had  jost  begun.  This 
dredging  will  be  in  the  turning  basin,  and  shoald  do  about  half  of  it. 

A  sketch  of  Coscob  Harbor  and  Mianns  Elver  was  piiuted  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1S93,  page  938,  and  one 
of  the  lower  part  of  this  harbor  in  the  report  for  1895,  page  882. 

The  commerce  of  this  harbor  is  mainly  coal,  lumber,  and  miscellane* 
ons  products,  amounting  to  about  50,000  tons.  The  benefit  to  com- 
merce consists  only  in  a  broader  and  deeper  channel  in  the  lower  part 
of  the  harbor,  the  increased  depth  being  not  yet  extended  to  the  upper 
landings. 

The  annual  value  of  the  commerce  is  estimated  at  about  six  times 
the  entire  cost  of  completing  the  pM>jeGt. 

The  unonnt  expended  on  this  improvement  np  to  the  close  of  the 
fiscal  year  ending  Jnne  30, 189G,  is  $10,579.71. 


Jnly  1, 1896.  balance  unexpended   $8, 420. 29 

Jane  90, 1897,  amonnt  upended  dnilng  fiscal  year   8^.  70 


July  1, 1897,  balance  unexpended   7,o57.69 

Jnly  1, 1807,  outstanding  liobilitiee   $168.84 

July  1, 1897,  amount  coTeied  by  oncompleted  contraota   5, 231. 16 

  6,400.00 


Jnly  1, 1897,  balance  arailable   2, 157. 60 


{Amonnt  (eetimated)  required  for  completion  of  exietinff  project   35, 000.00 

Amonntthat  canbepro&tablyexpended  in  fiscal  year  endmKJune30,1899  10,000.00 
Submitted  in  compliaoce  with  reqnirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndiy  oItII  act  of  Jane  4, 1897. 

(See  Appendix  D  15.) 

16,  Greenwich  Harbor^  Conneetieut — [This  work  was  in  the  charge  of 
Maj.H.  M.  Adams,  Corps  of  Engineers,  until  August  5, 1896.1  Green- 
wit^  Harbor  is  a  shallow  bay  about  2  miles  east  from  the  Kew  York 
State  line  and  extending  nearly  a  mile  northward  from  Long  Island 
Sound.  The  upper  part  of  the  harbor  runs  bare  at  ordinary  low  water, 
and  vessels  landing  at  any  of  the  docks,  except  those  in  the  outer  har- 
bor, can  enter  only  at  full  tide  and  with  draft  of  not  over  6  feet. 

The  mean  rise  of  tide  is  about  7^  feet. 

The  preliminary  examination  of  this  harbor  was  made  in  compliance 
with  the  river  and  harbor  act  of  1894,  and  the  report  submitted  in  House 
Ex.  Doc.  No,  25,  Fifty-third  Congress,  third  session.  It  is  also  printed 
in  the  Beport  of  Chief  of  Engineers  for  1895,  page  860.  The  improve- 
ment recommended  was  adopted  under  the  river  and  harbor  act  of 
1896,  wldcU  appropriated  money  to  begin  the  work. 

Daring  the  fiscal  year  a  snrvey  was  made  and  a  final  prmect  and 
estimate  prepared.  A  channel  90  feet  wide  is  to  be  made  from  ,tiie 
month  of  the  harbor  to  a  causeway  at  its  head,  a  duitance  of  about  a 
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mile,  to  be  9  feet  deep  at  mean  low  water  to  the  lower  docks  and  6  feet 
deep  above.  Tlie  upper  end  is  aligbtly  enlarged  to  form  a  taruiug basin. 
The  estimated  cost  is  $20,000. 

A  contract  has  been  entered  into  for  the  expen<litnre  of  the  appro- 
priation of  189(i,  under  which  it  is  exi>ected  to  take  out  35,000  cubic 
yards  of  material  from  the  C  foot  channel  iu  the  upper  harbor. 

The  commerce  of  Greenwich  Harbor  consists  of  coal,  building  mate* 
rials,  stone,  and  general  merchandise,  estimated  in  IS91  to  amount  to 
about  110,00(1  tons  per  year  and  valued  at  $2,835,000.  The  i)ro.jected 
improvement  is  designed  to  facilitate  the  transiwrtation  of  this  fireight. 

Joly  1,  1896,  balance  uuexpen'led   $6, 000.  Of) 

June  30,  189T,  amomit  expended  daring  Ascal  year   610. 91 


Jnly  1,  1897,  balance  nnexpended   5, 389.  09 

July  1,  18tn,  amount  covered  by  uncompleted  contracts   3,  745. 00 

July  1, 1897,  balance  available   1, 614. 09 

Amount  (estimated)  required  for  completion  of  existiu};;  project   14, 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  ^^O,  1899  14, 000.00 
Submitted  in  compliance  witb  retail irementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  tiet  of  June  4,  1897. 

(See  Api)endU  D  16.) 

SUBVfiTS  MADE  IV  COMPLIANCE  WITH  BIVEB  AND  HABBOB  ACT  OP 

JUNE  3,  1S96. 

The  surveys  of  the  following  localities,  required  by  the  act  of  June  3, 
1896,  were  made  by  the  local  engineer,  Miij,  Smith  S.  Leach,  Corps  of 
Engineers,  and  reports  thereon  submitted  through  the  division  engineer: 

1.  ISur-vei/  of  N^iantic  Harbor,  ConnevHctit. — Major  (then  Captain) 
Leacli  submitted  report  of  survey  December  4,  1896.  In  view  of  the 
facts  and  considerations  set  forth,  he  is  of  the  opinfon  that  Niautic 
Harbor  and  Kiver  are  not  worthy  of  improvement  by  the  United  States, 
either  with  a  view  to  securing  increased  channel  dimensions  or  con- 
structing a  harbor  of  refuge.  The  views  of  the  lopal  officer  were  con- 
curred in  by  the  division  engineer,  Col.  (now  Brig.  Gen.)  John  M.  Wil- 
Fon,  Corps  of  Engineers,  and  by  the  Chief  of  Engineers.  The  report 
was  transmitted  to  Congress  and  printed  in  House  I>oc.  Ko.  109,  Fifty- 
fbnrth.  Congress,  second  session,   (See  also  Appendix  D  17.) 

2.  Surv^  of  JTeic  Haven  Harbor^  Connecticut. — Major  Leach  sub- 
mitted report  of  survey  June  23, 1897.  The  project  of  improvement 
submitted  provides  for  the  formation,  by  dredging,  of  a  channel  20  feet 
deep  at  mean  low  water  from  Long  Island  Sound  to  Tomlinsou's  bridge, 
including,  three  interior  basins,  affording  separate  anchorages,  with 
depths  of  20, 16,  and  12  feet,  for  deep-draft,  light-draft,  and  pleasure 
vessels,  respectively,  and  connected  by  adequate  channels.  From 
Tomlinson's  bridge  a  channel  200  feet  wide  and  12  feet  deep  is  projected 
up  Quinnipiac  River  to  Grand  avenue,  and  up  Mill  River  to  Chai>el 
street,  the  Mill  River  channel  to  be  continued  to  Grand  avenue  in  two 
branches,  one  on  each  bank,  each  brauch  to  have  a  width  of  7r>  feet  and 
de))th  of  12  feet.  The  cost  of  the  project  is  estimated  at  $400,000.  It 
is  the  ox)iuion  of  the  local  officer  that  the  harbor  is  worthy  of  improve- 
ment by  the  General  Government  on  the  plans  and  to  the  extent  set 
forth  in  the  report,  and  his  views  are  concnrred  in  by  the  division  engi- 
neer, Ool.  G.  L.  Gillespie,  Corps  of  Engineers.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  82,  Fifty-flfth 
Congress,  first  session.   (See  also  Appendix  D  IS.) 
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3.  Survey  of  Homatonic  River,  Connecticut. — Major  Leach  submitted 
report  of  survey  March  16, 1897.  This  river  is  now  being  improved  by 
the  United  States,  aud  the  plan  for  further  inii>rovement  presented  pro- 
vides as  follows: 

a.  For  a  chauDel  100  feet  wide  and  7  feet  deep  at  mean  low  water,  to 
be  maintained  above  Stratford  by  periodic  dredging  to  8  feet  below 
mean  low  water. 

h.  For  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water,  to 
be  maintained  between  Stratford  aud  the  bar  below  by  extending  the 
training  dike  safficiently  to  fix  the  trace  of  the  cbannel  and  by  periodic 
dredgiDg  to  8  feet 

e.  For  a  channel  200  fwt  wide  and  9  feet  deep  at  mean  low  water, 
to  be  maintained  acr(ffis  the  outer  bar  by  i>eriodlc  dredging  to  10 
feet. 

In  this  connection  Major  Leach  states  that  a  contract  for  dredging 
now  pending,  together  with  dredging  by  oystermen  on  the  outer  bar, 
will  give  the  project  depth  and  width  throughout  the  river,  and  that 
the  following  estimate  of  cost  of  the  work  contemplated  in  the  plan  of 
improvement  submitted  is  based  on  the  availability  of  funds  in  the 
amounts  and  at  the  periods  named,  beginning  in  1898,  viz: 


Biennial  dredging  .*   $4, 000 

Training-dike  extension   15, 000 


Appropriation  needed  for  fiseal  year  oading  June  30, 1886   19, 000 

Appropriation  needed  for  fiscal  jear  ending  Jane  30, 1900,  and  every  alternate 

year  thereat   4, 000 


In  the  opinion  of  the  local  oflficer  the  Housatonic  River  is  worthy  of 
improvement  as  above  projected  and  estimated,  and  this  opinion  is  oon- 
enrred  in  by  the  division  engineer,  Colonel  Gillespie. 

The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  16,  Fifty-fifth  Congress,  first  session.  {See  also  Appendix 
D  19.) 

4.  Survey  of  Southport  Sarbor,  Connecticttt, — Major  (then  Captain) 
Leacli  submitted  report  of  survey  December  7, 1896.  In  1878  a  project 
was  adopted  for  the  improvement  of  this  harbor,  and  provided  for 
dredging  a  channel  100  feet  wide  and  4  feet  deep  at  mean  low  water 
across  the  bar  and  upstream  to  White  Kock;  thence  two  channels  of 
less  width  to  the  nearest  docks.  It  is  the  opinion  of  the  local  officer 
that  a  channel  of  the  same  width  as  that  of  the  last  project,  but  extended 
a  little  farther  upstream  and  6  feet  deep  at  mean  low  water,  will  prob- 
ably meet  all  present  and  reasonable  demands.  To  provide  such  a 
channel  and  repair  existing  damage  to  breakwater  he  estimates  will 
cost,  including  supervision  and  administration,  $12,700.  To  maintain 
the  proposed  channel  depth  will  cost  $300  per  annum.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  112,  I^y-fonrth 
Congress,  second  session.   (See  also  Appendix  D  20.) 

IMPROVEMENT  OP  NEW  YORK,  PEEK8KILL,  RONDOUT,  AND  SAUGEETIE8 
HARBORS,  AND  OF  HUDSON,  HARLEM,  AND  EAST  RIVERS,  NEW  YORK. 

This  district  was  in  the  charge  of  Col.  G.  L.  Gillespie,  Corps  of 
Engineers,  to  February  23, 1897,  aud  of  Lieut.  Col.  William  Ludlow, 
Corps  of  Eu^ueers,  since  that  date^  with  Lieut.  Robert  McGregor^ 
Corps  of  Engineers,  under  their  ilnmediate  orders. 

1.  Sudaon  River,  New  York. — ^The  improvement  of  this  river  was 
refltricted  prior  to  1802,  by  the  wording  of  the  appropriation  acts,  to 


Digiiized  by 


Google 


106       REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARHY. 


that  part' of  it  lying  between  Troy,  at  the  head  of  navigation,  6  milea 
above  Albany,  and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  began  the  navigable  depth  of  th& 
channel  between  New  Baltimore  and  Albany  was  7^  feet  at  mean  low 
water;  between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi- 
gable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  eonstmc- 
tioQ  of  longitudinal  dikes  to  direct  the  currents,  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepared  in  1382, 
subject  to  increase,  was  $1,078,304.  In  1889  the  estimated  cost  was. 
$1,424,435. 

The  river  and  harbor  act  of  July  13, 1892,  authorized  the  revised 
project  submitted  in  1891,  which  provided  for  maintaining  old  improve- 
ments and  constructing  new  regulating  works  along  8  additional  miles 
of  the  river  below  N'ew  Baltimore,  and  also  for  dee{>ening  the  entire 
reach  of  the  river  under  improvement  so  as  to  afford  a  channel  400  feet 
wide  and  12  feet  deep  at  mean  low  water  from  Ooxsackie  to  the  foot  of 
Broadway,  Troy,  N.  Y.,  and  thence  300  feet  wide  and  13  feet  deep  to 
the  State'^Dam.   Theestimated  cost  of  the  project  is  $2,447,906.56. 

Under  the  new  project  continuing  contracts  were  entered  into  for 
the  removal  of  rock  and  sand  covering  rock  in  place,  and  for  dike  work 
and  dredging. 

The  amount  expended  under  the  new  project  to  June  30, 1896,  was 
$1,203,504.91.  At  that  date  34,468  linear  feet  of  new  dikes  and  shore 
revetments  had  been  built,  4,224  linear  feet  of  old  dikes  had  been  rebailt 
in  sections  of  varying  lengths,  10,340  linear  feet  of  old  dike  had  been 
refilled  with  mbblestone.  and  30,909  scmare  yards  of  paving  had 
been  laid.  The  channel  had  been  widened  and  deepened  so  as  to  give 
a  depth  of  12  feet  at  mean  low  water  for  widtha  of  nom  100  to  400  feet 
between  Ooxsackie  and  Patroon  Lower  Island,  above  Albany,  except  at' 
New  Baltimore  Bar,  where  an  ice  gorge  had  left  a  bad  shoal  in  the 
dredged  channel ;  at  Goeymans  Cross  over,  where  as  yet  no  dredging 
has  been  done  and  there  was  only  11^  feet;  at  Mulls  Cross-Over,  where 
the  work  of  rock  removal  was  still  in  progress;  at  a  small  bar  below 
Nine  Mile  Tree  Cross-Over,  through  which  the  depth  of  the  channel 
was  only  11 J  feet,  and  at  Oastleton  Bar  and  Douws  Point  Cross-Over, 
where  the  dredging  had  not  been  completed. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1397, 
was  $576,438.52,  and  was  applied  under  contract  to  the  rebuilding  of 
1,285  linear  feet  of  old  dikes ;  to  supplying  stoue  for  repairs  of  old  dike 
and  paving;  to  dredging  1,066,875  cubic  yards  of  material  iVom  the 
channel  at  Mulls  Cross-Over,  Oastleton  and  Cedar  Hill  bars,  Bogarts 
Light  Shoal,  front  of  Albany,  Bath,  Kellogg,  Fishhouse  and  Bound 
shoals,  Covills  Folly,  opposite  Breaker  Island,  Van  Bnren  and  Wash- 
ington bars,  opposite  watervliet  Arsenal,  and  opposite  foot  of  Broad* 
way,  Troy;  to  the  removal  of  57,032^  tons  of  rock  and  3,587  tons  of 
sand  covering  rock,  at  Stone  House  Bar,  North  Goeymans,  Mulls  Cross- 
Over,  opposite  Breaker  Island,  west  side  of  river,  Troy,  and  Congress 
street,  Troy;  and  to  the  removal  of  three  wrecks  from  the  navigable 
channel  of  the  river. 

The  result  of  the  dredging  has  been  to  increase  the  width  and  depth 
of  the  shoalest  portion  of  Gastleton  Bar  to  250  feet  and  11^  feet,  respec- 
tively, at  Douws  Point  Cross-Over  to  200  feet  width  and  12  feet  depfli 
at  mean  low  water.  Between  the  railroad  bridges  at  Albany  the 
12-foot  channel  was  widened  to  about  400  feet,  thence  to  the  Breaker 
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Island  Rocks  the  12-foot  channel  is  from  200  to  400  feet  wide,  except  at 
Batli  Shoal,  opposite  the  lower  end  of  Patroon  Lower  Island,  where 
considerable  shoaling  has  occurred,  and  the  depth  of  only  10^  feet  for 
a  width  of  170  feet  is  foand  since  the  spring  freshets.  The  channel  from 
Breaker  Island  Bocks  to  the  lower  side  of  the  Erie  Canal  at  Port 
Schuyler  is  12  feet  deep  at  mean  low  water  for  a  width  of  firom  40  to 
120  feet. 

The  amonnt  of  commerce  at  tlie  section  of  the  river  within  the  limits 
of  the  improTements  now  in  progress,  for  the  season  of  narigatiou  of 
1806,  amoanted  to  about  5,3UO,0w  tons,  and  consisted  principally  of 
merchandise,  Inmber,  iron,  ore,  salt,  grain,  brick,  hay,  and  ice,  bnt  in- 
cludes all  products  of  the  fiorest,  mines,  agrlcnUure,  and  manu&otare, 
with  a  total  valuation  of  about  $106,400,000. 

The  work  done  has  benefited  commerce  by  enabling  vessels  of  deeper 
draft  to  navigate  the  river  with  nearly  full  loads  and  towboats  of 
heavy  draft  to  take  larger  tows  without  delays  from  grounding  or  loss 
of  power  by  emptying  their  tanks  to  reduce  draft,  to  say  nothing  of 
ireedom  from  broken  wheels  and  damage  to  hulls. 

The  cost  . of  the  improvement  under  the  present  project  is  abont  2.3 
per  cent  of  the  value  of  the  commerce  benefited  daring  the  season  of 
navigation  of  1890,  which,  was  much  under  the  average. 

July  1,1896,  balance  unexpended   $606,996.09 

Amount  appropriated  by  siutdry  oiTil  act  approved  June  i,  1897   000. 00 

1,083,  995.09 

Jnnc  30, 1897,  amount  expended  during  fiscal  year....   576, 438.52 

July  1, 1897, balance  unexpended   607,566.57 

July  1, 1887, outrtanding  liabUities  «118,610.3S 

JuW  1, 1897,  amonnt  covered  by  uucompleted  contracts          360, 397. 93 

  469, 008. 26 

July  1, 1887,  balance  available   3«,  548. 31 


f  Amonnt  (estimated)  required  for  completion  of  existing  project   160,406.56 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899   160,406.56 

Submitted  in  eomplianoe  vith  reqnirenwnts  of  seotimui  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  E  1.) 

^.  SaugerUes  SarboTfXeic  Jork. — [This  work  was  in  the  charge  of  Mty. 
H.  M.  Adams,  Corps  of  Engineers,  to  March  31, 1897.1  This  harbor  is 
the  montii  of  the  Esopns  Creek,  which  empties  into  tiie  Hudson  Biver 
100  miles  above  Ifew  York  City. 

The  natural  depth  in  the  creek  was  about  7  feet  at  mean  low  water, 
but  a  broad  shoal  at  the  entrance  had  but  about  3  feet  available  depth, 
dredged  to  7  feet  by  the  State  of  New  York  prior  to  1887. 

A  project  for  improvement  wa8  adopted  under  the  appropriation  made 
in  1884  and  slightly  modified  in  1S87  before  work  had  been  begun.  It 
consisted  in  securing  a  channel  8  feet  deep  at  mean  low  water  by  con- 
structing parallel  dikes  and  dredging  between  them,  at  an  estimated 
cost  of  t52,000.  The  project  was  completed  in  1892  at  an  actual  cost 
of  t42,000.  Subsequent  appropriations  have  been  appUed  to  repairing 
the  dikes  and  maintaining  the  channel. 

Up  to  Jnly  1, 1896,  $60,634.97  had  been  expended.  The  dikes  were 
in  fair  conditioD ;  the  north  dike  was  2,058  feet  long  and  the  south 
dike  2,363^  feet  long.  The  channel  between  them  was  8  feet  deep  and 
folly  200  ^  wide. 
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Daring  the  past  fiscal  year  repairs  bave  been  made  to  about  250  feet 
of  tbe  south  dike  and  to  about  8  ftet  of  the  north  dike  near  the  light- 
house, at  a  cost  of  $3,523.33. 

The  available  funds  are  so  small  that  it  is  not  proposed  to  nse  them 
at  present,  unless  in  case  of  emergency,  for  mainlining  the  dikes. 

The  commerce  of  this  harbor  consists  mainly  of  hluestone,  coal,  lum- 
ber, pulp  wood,  aud  miscellaueous  freights,  aggregating  120,000  tons, 
with  an  estimated  money  valae  of  $1,800,0^.  The  work  done  has 
benefited  commerce  by  enabling  the  nse  of  vessels  of  greater  dralt  and 
allowing  entrance  at  all  times  of  the  tide  for  those  trading  regularly  in 
the  harbor. 

The  annual  value  of  this  commerce  is  estimated  at  about  one  hun- 
dred times  the  entire  cost  of  the  improvement. 

.Jnly  1, 1896,  balaiioe  unexpended   $3, 865. 08 

.June  30, 18B1,  amount  expended  during  fiscal  year   S,  523. 33 

■Jaly  1, 1897,  balance  unexpended   341. 70 

{Ainotittt  that  can  be  pzofltabl^  expended  in  fiscal  year  eudiuff  June  30, 1899     2, 500. 00 
Submitted  in  compliance  with  requirements  of  eectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  Jnne  4, 1897. 

(See  Appendix  E  2.) 

3.  Harbor  at  Bondout^  2f.  T, — [This  work  was  in  the  charge  of  Mf^j. 
H.  M.  Adams,  Corps  of  Engineers,  to  March  31, 1897.]  This  harbor  is 
the  mouth  of  Bondont  Greek,  which  empties  into  the  Hudson  Biver  on  its 

west  shore,  90  miles  above  I^ew  York  City,  and  is  the  eastern  terminus 
of  the  Belaware  aud  Hudson  Canal.  The  creek  is  a  tidal  stream  for  3 
miles  above  its  mouth,  with  mean  rise  of  tide  of  about  4  feet. 

In  1871  the  available  depth  of  water  in  the  harbor  was  7  feet  at  mean 
low  water,  the  result  of  improvements  made  by  private  parties. 

In  1872  a  project  for  improvement  was  adopted  under  tbe  river  and 
harbor  act  of  that  year  which  provided  for  securing  a  permanent  chan- 
nel 14  feet  deep  at  mean  low  water,  by  constructing  parallel  dikes  and 
dredging  between  them,  from  the  Hudson  River  channel  to  deep  water 
in  the  creek,  at  an  estimated  cost  of  8172,500.  The  project  was  com- 
pleted in  1880,  at  a  total  cost  of  $90,000,  and  the  north  dike  was  reported 
as  2,200  feet  long,  the  south  dike  2,800  feet,  a  branch  dike  extending 
np  the  Hudson  Kiver  1,000  feet,  and  the  channel  13^  feet  deep  and  50 
tieet  wide,  with  a  12-foot  channd.  100  feet  wide. 

Appropriations  since  1880  have  been  applied  to  repair  of  dikes  and 
maintenance  of  channels. 

In  1889,  after  $101,500  had  been  expended,  the  cost  of  necessary 
repairs  was  estimated  at  $25,000,  which  would  make  the  cost  of  the 
■completed  project  $126,500. 

Up  to  July  1,  1896,  $114,172.42  had  been  expended.  The  channel, 
dredged  to  14  feet  deep  at  mean  low  water,  had,  at  the  time  of  the  last 
examination  (November  14, 1896),  a  depth  of  14  feet,  with  a  width  of  at 
least  40  feet;  thel2-foot  channel  was  90  feet  wide  and  the  10-foot  chan- 
nel 175  feet  wide.  These  results  show  a  material  deepening  of  water 
since  the  survey  of  1895.   The  dikes  were  in  need  of  repair. 

The  commerce  of  this  harbor  consists  chiefly  of  coal,  cement,  lime, 
bluestone,  ice,  aud  miscellaneous  freights.  The  work  done  has  bene- 
fited this  commerce  by  making  it  possible  to  nse  vessels  of  larger  size 
than  formerly. 

The  annual  value  of  the  commerce  ia  estimated  at  about  three  hun- 
dred times  the  cost  of  the  completed  improvement. 
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July  1, 1896,  balance  nnexpended  9^  827. 58 

Jane  30,  18^,  amount  ex])ended  daring  flaoal  year   35. 7S 

July  1, 1897,  balance  unexpended   4,  791. 86 

{Amoant  (estimated)  required  for  completion  of  existing  project   7. 500. 00 

Amonntthat  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1899  7,500.00 
Sabmitted  iu  compliance  with  retinirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4,  1897. 

(See  Appendix  E  3.) 

4.  Harbor  at  PeeksldlL  JT.  Y. — This  liarbor  is  a  prominent  indentation 
on  the  eastern  shore  of  the  Hudson  Kiver  at  Peekskill,  !X.  Y.,  about 
45  miles  above  Kew  York  City.  It  has  an  area  of  aboat  1  sqaare  mile, 
approximately,  east  of  the  12-foot  curve  of  the  river,  and  the  outlying 
fiats,  3,500  feet  wide,  have  a  maximum  depth  over  them  of  5  feet  at 
mean  low  water.  A  narrow  channel  6  feet  deep  at  mean  low  water 
follows  the  shore  from  north  to  south  past  the  town  wharves.  The 
range  of  the  tides  is  2.9  feet. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  2,  1882, 
plans  and  estimates  were  submitted  for  a  channel  10,000  feet  long  and 
10  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $50,000. 

Congress  made  no  appropriation  on  this  estimate,  but  in  the  river  and 
harbor  act  of  August  11, 1888,  provided,  in  the  item  for  improving  Hud- 
son Kiver,  for  the  discretionary  application  of  $10,000  for  the  improve- 
ment of  Peekskill  Harbor.  In  yij&w  of  the  pressing  necessities  of  the 
Hndson  Kiver  woik,  none  of  the  money  appropriated  by  l^e  act  of  1888 
was  applied  at  Peekskill  Harbor. 

The  river  and  harbor  act  of  August  IS,  1S94,  provided  for  a  farther 
examination,  and  the  report  thereon,  submitted  December  1, 1894,  con- 
templated a  channel  along  the  entire  wharf  front,  connecting  north  and 
south  with  the  deep-vater  channel  of  the  Hudson  Biver,  at  an  estimated 
cost  of  $50,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000  for 
improving  this  harbor  "  in  accordance  with  report  submitted  Decem- 
ber 1,  1894." 

Ko  work  had  been  done  prior  to  the  close  of  the  fiscal  year  ending 
Jane  30, 1896. 

The  amoant  expended  to  June  30,  1897,  inolasive  of  oatstanding  lia- 
bilities, was  $9,796.30,  and  was  applied  to  removing  64,820  cubic  yards 
of  material  undei'  contract. 

A  channel  100  feet  wide  and  9  feet  deep,  mean  low  water,  has  been 
dredged  along  the  wharf  front  and  connected  southward  with  the  deep 
water  of  the  Hudson  Biver. 

The  commerce  of  the  harbor  for  the  year  1897  amounted  to  546,000 
tons,  an  increase  of  23,045  tous  since  1894.  The  estimated  cost  of  the 
improvement  is  $50,000,  about  one-foarth  of  1  per  cent  of  the  value  of 
the  annual  commerce. 

July  1,  1896,  balance  unexpended  $10,000.00 

Juue  30,  1897,  amount  expended  during  fiscal  year   9,796.30 

July  1,  1897,  balance  nnexpeuded   203.  70 

( Amount  (estimated)  required  for  completion  of  existing  project   40, 000. 00 

J  Amountthat  can  beprofltably  expended  inliscal  year  ending  June  30, 1899  20,000.00 
I  Submitted  in  compliance  vith  requirements  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  4.) 
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5.  Harlem  Biverj  Sew  Ywk. — The  Harlem  River  and  Spnyten  Duyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  waterway  between  the  two. 
streams,  as  the  bed  of  the  conuecttiig  rench  at  Kingsbridge  was  a  long 
reef  of  solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low 
tide  in  the  Harlem  River  was  practically  at  High  Bridge,  5  miles  from 
its  junction  with  East  Kiver  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and  at  high  tide  in  Spuyten  Buyvil  Creek,  near  Kingsbridge,  If  miles 
from  the  Hudson,  for  vessels  of  8  feet  draft. 

The  object  of  the  improvement  is  to  form  a  navigable  channel 
between  the  East  and  Hudson  rivers. 

The  project  for  the  improvement,  as  originally  adopted  in  1875,  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  iucrease  the  width  of  the 
«hanuel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  400  feet, 
retaining  the  original  width  of  350  feet  through  Dyckman  Meadow,  but 
increasing  the  depth  there  to  IS  feet,  mean  low  water.  This  project 
was  revised  in  1S8C  by  narrowing  the  channel  immediately  north  of 
High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  $2,700,000. 

The  amount  expended  upon  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1896,  was  *993,322.9G.  At  that  date  the 
rock  cut  through  Dyckman  Meadow  was  completed  to  the  projected 
width  of  360  feet  and  depth  of  18  feet  at  mean  low  water;  and  the  new 
waterway  had  been  excavated  eastward  and  westward  from  the  rock 
cut  so  as  to  afford  a  navigable  channel  12  feet  deep,  mean  low  water, 
and  nowhere  less  than  150  feet  wide  from  the  Hudson  River  to  Macomb 
Dam  Bridge  at  One  hundred  and  fifty-fifth  street. 

From  this  point  south  to  Wards  Island,  East  River,  the  available 
channel  was  15  feet  deex)  and  over  at  mean  low  water,  and  nowhere 
less  than  150  feet  wide.  In  the  lower  Harlem  River,  Candle  Factory 
Reef  had  been  removed  to  a  depth  of  15  feet,  mean  low  water,  while 
the  shoal  on  the  opposite  side  of  the  river,  south  of  Kaudall  Island 
Dock,  had  been  further  excavated  to  the  same  depth,  and  the  remains 
of  the  old  bridge  piers  at  One  hundred  and  tburteenth  street  had  been 
removed  to  a  depth  of  20  feet,  mean  low  water,  thus  providing  a  free 
channel  over  300  feet  wide  for  the  deep-draft  vessels  frequenting  this 
section  of  the  stream,  where  the  available  width  hud  origiuallv  been 
but  100  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $37,917.70.  At  that  date  the  new  waterway  had  been  widened 
and  deepened  so  as  to  afford  a  navigable  channel  12  feet  deep,  mean 
low  water,  nowhere  less  than  200  feet  wide  from  the  Hudson  River  to 
the  eAst  end  of  Dyckman  Cut,  and  thence  150  to  ISO  feet  wide  to 
Macomb*  Dam  Bridge  at  One  hundred  and  fifty-fifth  street.  From 
this  point  south  to  Wards  Island,  East  River,  the  available  channel  is 
15  feet  deep  and  over,  and  nowhere  4ess  than  150  feet  wide. 

The  commerce  of  the  river  for  the  year  1895  amounted  to  7,533,594 
tons,  consisting  of  general  merchandise,  grain,  flour,  feed,  lumber, 
building  material,  fuel,  etc.,  having  a  total  valuation  of  $203,707,370. 
The  commerce  in  1887,  when  work  on  the  improveuient  was  first  begun, 
amounted  to  2,524,155  tons,  or  less  than  one-half  of  the  present  ton- 
nage. The  estimated  cost  of  the  improvement  is  $2,700,000,  being 
iibout  1  per  cent  of  the  value  of  the  present  annual  commerce. 
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July  1,  1896,  balance  unexpeniled   $151, 677. 04 

Jane  30,  ISfTT,  amoont  expended  during  fiscal  year   37, 917. 70 

July  1,  1897,  bal&nce  nnexpended   113, 759.  S4 

July  1,  1897,  ontotauding  liabilities  $10, 191.45 

Jnlr  1,  1897,  amount  covered  by  uncompleted  contractu         66, 730. 21 

  76, 921. 66 

July  1,  1897,  balance  available   36, 837. 68 


Amount  (estimated)  required  for  completion  of  existing  prefect         1, 555, 000. 00 

An^ount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

30,  1899   500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J  une  4, 1897. 

(See  Appeudix  E  5.) 

6.  East  River  and  Hell  Gate,  IN'eic  York. — Ea.st  Kiver  is  the  desij^na* 
tiou  of  the  narrow  tidal  strait  which  connects  New  York  Harbor  with 
Long  Island  Sound.  It  forms  a  commercial  entrance  secondary  in 
imxiortauce  only  to  the  main  entrance  via  Sandy  Hook  and  the  Nar- 
Tows,  as  the  heavy  coasting  trade  carried  on  by  New  York  and  the 
2few  England  States  and  the  British  American  Provinces  uses  it  almost 
«xclusively. 

The  population  now  bordering  New  York  Harbor  numbers  3,000,000 
or  more,  and  should  the  present  rate  of  increase  be  maintained  for 
half  a  century  longer,  the  population  would  be  about  8,000,(K)O.  The 
development  of  the  water  fronts  along  the  Hudson  and  East  rivers 
must  therefore  be  certain  and  rapid,  and  with  this  development  the 
importance  of  the  East  Eiver  entrance  will  increase  greatly.  It  seems 
not  unreasonable  to  predict  that  within  the  next  fifty  years  the  shore 
line  on  both  sides  of  the  East  River  within  15  miles  of  Harlem  River 
and  Hell  Gat«  will  be  occupied  by  shipping  engaged  in  the  local,  coast- 
ing, and  transatlantic  trade.  The  East  River  is  crooked  and  narrow, 
much  obstructed  by  rooks  and  reefs,  and  traversed  by  powerful  tidal 
currents.  Especially  was  this  the  case  at  Hell  Gate,  where  the  channel 
turns  at  right  angles  around  Hiillets  Point,  Astoria,  and  the  current 
runs  with  a  velocity  varying  at  diflfereut  stages  of  the  tide  from  3  to 
10  miles  an  hour  over  or  around.  Way  Eeef,  Pot  Bock,  Shell  Drake, 
Frying  Pan,  Hallets  Point,  ]Segro  Point,  Holmes  Rock,  Hog  Back, 
Heel  Tap,  Flood  Bock,  Hen  and  Chickens,  Gridiron,  Mill  Rocks,  The 
Negro  Heads,  Bhiuelauder  Reef,  and  Bread  and  Cheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  26-foot  contour,  mean  low  water,  and  embraced  an  area  of  3 
acres. 

The  detached  rocks  in  the  waterway  had  varying  depths  over  them. 
The  Middle  Reef,  with  an  area  of  about  9  acres,  lay  in  the  middle  of  the 
channels  at  Hell  Gate. 

It  had  a  backbone  projecting  above  high  water,  called  Flood  Rock, 
ui>on  whicli  vessels  were  frequently  stranded  at  ebb  tide  when  the  cur- 
i-ents  swept  directly  over  the  rock.  To  the  northward,  near  the  Jnouth 
of  the  Harlem  Bivei*,  lay  the  two  Mill  Rocks,  both  of  which  were  usually 
visible  at  high  water.  To  the  eastward,  Frying  Pan  had  only  11  feet, 
mean  low  water;  HeelTap,12feet;  Pot  Bock,  20  feet,  and  North  Brother 
Island  Beef;  16  feet. 

The  project  of  improvement,  adopted  in  1867,  provided  for  the  removal 
to  the  depth  of  26  feet,  mean  low  water,  of  the  rocks  and  reefs  that  lay 
directly  in  the  channel  at  Hell  Gate  and  for  the  construction  of  sea 
walls  and  dikes  upon  others  that  lay  near  the  edge  of  the  channel. 
The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,089,820. 
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Besides  the  obstructions  before  enataerated,  submerged  rocks  were' 
^DowQ  to  exist  at  other  points  iu  the  channel,  such  as  Diamond  Beef^ 
15^  feet,  mean  low  water,  oft'  the  Battery ;  Goeuties  Beef^  l4.3  feet,  mean 
low  water,  off  Coenties  Slip ;  Shell  Reef,  9  feet,  mean  low  water,  between 
Eighth  and  Tenth  streets;  Ferry  Reef,  7  feet,  mean  low  water,  and 
Charlotte  Bock,  14J  feet,  meali  low  water,  opposite  Thirty-fourth  street; 
the  Middle  Ground,  11^  feet,  mean  low  water,  off  Sunken  Meadow,  at 
the  entrance  to  Little  Hell  Gate,  and  Mid-Channel  Reef,  16^  feet,  mean 
low  water,  at  Baretto  Point,  opposite  Bikers  Island. 

The  project  was  enlarged  in  1874  and  the  total  cost  estimated  at 
$5,I39,1L'0.  (Annual  Report  Chief  of  Engineers,  1874,  part  2,  p.  164.) 
Besides  tlie  improvements  already  projected  at  Hell  Gate,  the  new 
project  provided  for  the  construction  of  a  riprap  dike  to  connect  the 
Mill  Bocks,  sea  walls  upon  Hog  Back  and  Holmes  Bock,  and  the 
removal  to  a  depth  of  2G  feet,  mean  low  water,  of  Diamond  Beef,  Goeu- 
ties Beef,  and  the  small  rocks  known  as  Scaly  Bock,  Blackwells  Bock, 
and  the  rock  off  Woolsey's  bath  house. 

The  project  was  again  enlarged  in  1884  to  provide  for  the  removal  of 
Pilgrim  Rock,  opposite  Nineteenth  street,  to  24  feet,  mean  low  water; 
iu  1889,  for  the  removal  of  reef  off  Diamond  Reef  to  20  feet,  mean  low 
water;  and  of  Ferry  Reef  and  Charlotte  Rock,  opposite  Thirty-fourth 
street,  to  2C  feet,  mean  low  water;  in  1890,  for  the  removal  of  Shell 
Reef  and  reef  off  Sunken  Meadow  to  18  feet,  mean  low  water;  and  in 
1892  for  the  removal  of  Baretto  Reef  to  24  feet,  mean  low  water. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  189G,  was  84,317,991.60.  At  that  date  Hallets  Point,  covering 
acres,  Way  Reef,  Shell  Drake,  Diamond  Reef,  North  Brother  Island 
Reef,  Coenties  Reef,  reef  off  Diamond  Reef,  Baretto  Reef,  and  Scaly 
Bock  had  been  removed  to  the  depth  contemplated  in  the  projecl.  IMI- 
grim  Bock  and  Ferry  Beef,  off  Thirty-fourth  street,  had  been  reduced 
to  a  least  depth  of  24  feet:  Heel  Tap  had  been  broken  to  26  feet  and 
dredged  to  20.5  feet,  and  the  least  depth  on  Frying  Pan  and  Pot  Bock 
was  18  feet  and  22.8  feet  at  mean  low  water,  respectively.  Flood  Rock 
and  connecting  reefs,  covering  9  acres,  had  been  broken  to  30  feet 
and  204,016  tons  of  debris  had  been  removed.  The  least  depth  over 
Flood  Rock,  Hen  and  Chickens,  and'Gridiron  was  20  feet  at  mean  low 
water,  and  that  in  the  channel  between  Flood  Rock  and  the  Mill  Rocks 
was  18  feet,  mean  low  water.  Shell  Reef,  off  Xinth  street,  had  been 
reduced  to  18  feet,  mean  low  water,  except  at  a  few  points.  The  reef 
off  Sunken  Meadow,  which  originally  had  only  11  feet  over  it,  had  been 
lowered  to  10  feet,  mean  low  water,  over  the  main  reefs,  and  to  18  feet, 
mean  low  water,  on  the  southern  half.  A  sea  wall  had  been  built  by 
the  Government  to  connect  Great  and  Little  Mill  Rocks,  and  another 
by  the  city  authorities  on  Bread  and  Cheese.  These  results  hare  been 
of  the  greatest  value  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $53,331,59,  and  was  applied  in  removing,  by  hired  labor  and  use  of 
Government  plant,  2,171  tons  of  broken  stone  from  reef  off  Sunken 
Meadow  and  7,485  tons  of  broken  stone  from  Charlotte  Rock.  The 
reef  off  Sunken  Meadow  has  been  lowered  to  18  feet  mean  low  water, 
and  Charlotte  Rock  has  been  entirely  removed  to  26  feet  mean  low 
water.    The  plant  was  laid  up  on  June  23. 

It  is  impracticable  to  collect  statistics  showing  the  value  of  the  com- 
merce passing  through  Hell  Gate,  which  consists  mainly  of  the  heavy 
coastwise  traffic  between  New  York  and  the  New  England  States,  and 
is  carried  in  vessels  that  do  not  enter  or  clear  at  the  custom-house. 
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Jnly  1,  1896,  balance  unexpended   $67,287.73 

June  30,  1897,  amotint  expended  during  fiscal  year   53, 331. 59 

July  1, 1897,  balance  unezpeuded   13, 966.  U 

July  1, 180^  outstanding  fiabUitiaB   3, 523. 97 

July  1, 1897,  balance  available   10,  432. 17 

{Amount  (estimated.)  required  for  completion  of  existing  project   753, 840. 67 

Amonntthatcanbeprontably expended iuflscalyearentungjttne30,1899  200,000.00 
Submitted  In  compliance  vitli  requirements  of  seotiona  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  mndry  civil  act  of  June  4, 1897. 

(See  Appendix  E  6.) 

7.  New  York  Harbor j  Nev)  York. — Before  the  improvement  of  the  main 
entrance  into  Few  York  Harbor  was  ondertaken  by  the  United  States 
the  least  depth  in  mid-channel  on  .the  outer  bar  was  23.7  feet  at  mean 
low  water,  and  abont  the  same  afflosa  three  other  shoals  between  the 
bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  oommerce  of  the  port,  oarried  in  vessels  of 
great  draft,  conld  cross  these  shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  G*dney  Channel  was  approved 
by  the  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  Becember,  1886.  It  provided 
for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean  low 
water  from  deep  water  below  the  Narrows  through  the  main  ^p  and 
Gedney  channels  to  deep  water  outside  the  bar. 

The  estimated  cost  was  $1,490,000,  for  dredging  4,300,000  cubic 
yards.  The  actual  amount  dredged  to  October,  1891,  when  the  work 
was  approximately  completed,  was  4,875,079  cubic  yards. 

The  total  amount  expended  to  June  30, 1896,  was  $1,702,386.18, 

In  work  of  this  character,  where  sandy,  gravelly,  and  muddy  beds 
sffe  exposed  to  wave  and  tidal  current  action,  there  is  an  hievitable 
tendency  toward  deterioration  in  the  capacity  of  exoavated  ohannels, 
and  purtionlarly  is  this  the  case  where  the  deptiis  aecnred  are  greater 
than  the  natural  conditions  permit. 

The  question,  then,  resolves  itself  into  one  of  cost  of  maintenance  in 
connection  with  that  of  enlargement  to  meet  increased  requirements 
in  the  matter  of  draft  and  adequate  width  of  fairway. 

A  resurvey  of  the  shoals  and  entrance  channels  is  in  progress  for  the 
procurement  of  data  upon  which  to  base  revised  estimates  of  cost. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  February 
20,  1890,  for  the  protection  of  the  north  shore  of  Sandy  Hook,  was 
built  from  Jetty  No.  1  westward  to  a  point  119  feet  westward  of  Jetty 
No.  11,  a  total  distance  of  2,575  feet.  Under  authority  granted  Jane 
6, 1804, 280  feet  of  wall  was  constructed  for  the  protection  of  the  beach 
in  front  of  the  pneumatic- gun  battery. 

The  amount  expended  during  the  fiscal  year  ending  Jane  30, 1897, 
was  $38,060.06,  and  was  applied  in  operating  the  U.  S.  steamer  Oedney 
by  hired  labor  in  removing  79,369  cnbio  yards  of  material  from  Gedney 
and  main  ship  channels. 

The  last  appropriation  for  completion  of  the  approved  project  was 
made  by  act  of  September  19, 1890.  The  subsequent  appropriations 
were  for  purchase  of  plant  and  maintenance  of  improvement. 

The  total  amount  expended  to  June  30, 1897,  is  necessarily  in  excess 
of  the  estimated  cost  of  the  project,  which  was  completed  in  October, 
1891. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during  the ' 
X1V0  97  8 
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fiscal  year  ending  June  30, 1896,  were  valued  at  $1,039,364,216.  The 
increase  of  the  value  of  foreign  commerce  over  that  of  1886,  before 
improvement  was  began,  is  $236,829,202.  The  cost  of  the  improve- 
ment to  date  is  $1,740,446.24,  or  about  three-fourths  of  1  per  cent  of 
the  increase  in  foreign  commerce  and  less  than  one-fourth  of  1  per  cent 
of  the  value  of  foreign  commerce  of  1896. 


Jaly  1, 1896,  balance  uoexpeaded  $111, 038. 31 

June  30, 1897,  amcrant  ncpendad  during  fiscal  yeu   88, 06fO.  06 


July  1,  1897,  balance  nnexpended   72,978.38 

July  1, 1897,  outstanding  IfabilitieB   $4,  249.  79 

July  1, 1897,  amount  covered  by  uncompleted  contracts   12, 270. 00 

  16,519.79 


July  1,  1897,  balance  available   56,458.49 


Amount  thatcau  be  profitably  expended  in  flacid  year  ending  June  30, 1899  500, 000. 00 
Submitted  in  oompliance  with  requiromeuts  of  aections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  7.) 

8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
guium.— The  barge  Andrew  JocXvon,  loaded  with  1,500  tons  of  coal,  was 
sunk  in  uedney  Channel,  Kew  Tork  entrance,  on  May  22, 1896.  After 
advertisement,  an  agreement  was  made  for  tlie  removal  of  the  wreck 
and  cargo;  the  work  was  completed  August  14,  1896,  at  a  cost  of 
$8,880.71. 

Tbe  ferryboat  A'eir  Brunswiel-j  while  on  fire,  sunk  about  February 
1,  1897,  south  of  the  Port  Liberty  Wharf,  Jersey  City,  N.  J.  The 
wreck  was  removed  March  12,  uuder  agreement,  at  a  cost  of  $895. 

The  British  steamship  Ailsa  sunk  in  New  York  Harbor,  after  colli-  - 
sion,  on  February  29, 1896,  on  the  east  side  of  the  Narrows  below  Fort 
Hamilton.   After  advertisement,  a  contract  was  maite  for  the  removal 
of  the  wreck,  to  a  depth  of  40  feet  at  low  water,  at  a  cost  of  $11,975. 
Work  was  in  progress  on  the  removal  at  the  close  of  the  fiscal  year. 

The  British  steamer  Alvena  sunk  in  New  York  Harbor,  after  colli- 
sion, on  January  19, 1897,  1,500  feet  southeast  of  Buoy  B  1.  After 
advertisement,  a. contract  was  made  for  the  removal  of  the  wreck  and 
cargo,  at  a  cost  of  $36,000.  Xo  work  was  done  prior  to  tbe  close  of 
the  fisciil  year. 

The  wreck  of  the  canal  twdX  Hager  JohnBon  was  removed  from  tbe 
west  side  of  the  Hudson  River  below  Edgewater  Jane  5,  1897,  under 
agreement,  at  a  cost  of  $75. 

The  total  amount  expended  during  the  year  on  the  removal  of  wrecks 
was  $9,775.71. 

(See  Appendix  E  8.) 

EXAMINATIONS  AND  SURVEY  MADE  IN   COMPLIANCE  WITH  RIYEB 
AND  HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliminary  examinations' and  survey  of  the  following  localities, 
required  by  the  act  of  June  3, 189C,  were  made  by  the  local  officer. 
Col. G.L.GriIlespie, Corps  of  Eugineers,  and  reiwrts  thereon  submitted: 

i.  Preliminary  eramination  of  Catskill  Creek,  Nac  York. — Colonel 
Gillespie  submitted  re]iort  of  examination  October  2G,  1896.  It  is  his 
opinion  that  this  creek  is  worthy  of  improvement  by  the  General  Gov- 
ernment to  the  extent  of  i)rovi(U!ig  a  channel  200  feet  wide  and  10  feet 
deep  at  mean  low  water  from  the  uiitrauce  to  the  railroad  bridge,  a 
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distance  of  1^  miles.  The  Chief  of  Engineers  concurred  in  this  opinion 
to  the  extent  of  advising  a  survey  of  the  creek,  estimated  to  cost  $360, 
upon  the  results  of  which  a  more  reliable  opinion  as  to  the  extent  or 
the  improvement  justified  by  the  commerce  involved  could  be  formed. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
5t>,  Fifty-fourth  Congress,  second  session.   (See  also  Appendix  E  9.) 

2.  Preliminary  examination  of  Nyaek  Harbor^  Hew  York, — Colonel 
Gillespie  submitted  report  of  examination  .  October  26,  1896.  In  his 
judgment  this  harbor  is  worthy  of  improvement  by  the  General  Gov- 
ernment to  the  extent  of  opening  by  dredging  a  channel,  from  the  town 
docks  eaatwurd,  200  feet  wide  and  12  feet  deep  at  mean  low  water,  to 
connect  with  the  channel  of  the  river.  The  Chief  of  Engineers  con- 
curred with  the  local  o£Qcer  in  so  ^  as  to  advise  h  survey  of  the  har- 
borj  estimated  to  cost  $400,  upon  the  results  of  which  a  more  reliable 
opinion  as  to  the  extent  of  the  improvement  justifled  by  the  commertie 
involved  could  be  formed.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  Ko.  58,  Fifty-fourth  Congress,  second  ses- 
sion.   (See  also  Apx>endix  E  10.) 

3.  Freliminary  examination  of  Wallabout  Channel^  New  York. — Colonel 
Gillespie  submitted  report  of  examination  September  23, 1896.  It  is 
his  opinion  that  Wallabout  Channel  is  worthy  of  improvement  by  the 
GeneralGovernment  to  the  extent  of  increasing  the  depth  of  the  east- 
em  channel  to  20  feet  at  mean  low  water  from  the  entrance  to  the  tim- 
ber causeway  aniting  the  center  of  the  island  with  the  United  States 
navy-yard,  Brooklyn,  N.  Y.  The  Chief  of  Engineers  concurred  in  the 
views  of  the  local  officer  in  so  far  as  to  advise  the  making  of  a  survey, 
estimated  to  cost  $250,  upon  theresultsof  which  a  more  reliable  opinion 
could  be  formed  as  to  the  scope  of  the  improvement  justifled  by  the 
interests  involved.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc  No.  123,  Fifty-fourth  Congress,  second  session.  (See 
also  Appendix  E  11.) 

4.  Preliminary  examination  of  Coney  Island  Channel^  New  York^from 
Norton  Point  to  the  hell  buoy. — Colonel  Gillespie  submitted  rei>ort  of 
examination  September  23,  1896.  It  is  the  opinion  of  the  local  officer 
that  Coney  Island  Channel  is  worthy  of  improvement  by  the  General 
Government  to  the  extent  of  increasing  the  depth  to  16  feet  at  mean 
low  water,  and  the  Chief  of  Engineers  concurred  in  this  view  in  so  far 
as  to  advise  the  making  of  a  survey  of  the  channel,  estimated  to  cotit 
$250,  upon  the  results  of  which  a  more  reliable  opinion  could  be  formed 
as  to  the  extent  of  the  improvemeutjustifled  by  tbeoommerce  involved. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  Ko. 
59,  Fifty-fourth  Congress,  second  session.   (See  also  Appendix  £  12.) 

5.  Preliminary  examination  of  Coney  Itland  OreekjNeic  York. — Colonel 
Gillespie  submitted  report  of  examination  October  26, 1896.  It  is  his 
opinion,  concurred  in  by  the  Chief  of  Engineers,  that  this  creek  is  not 
wortiiy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  toCougi  ess  and  printed  in  House  Doc.  Ko.  Ill,  Fifty-fourth 
Congress,  second  session.   (Sf^e  also  Appendix  B  13.) 

6.  Surrey  of  New  York  Harbor,  New  Yorkj  from  the  Narrows  to  the 
sea,  iritk  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low-water  mark. — 
Colonel  Gillespie  submitted  report  of  survey  January  26,  1897.  He 
estimates  that  to  obtain  a  channel  1,000  feet  wide  and  35  feet  deep  at 
mean  low  water  would  cost  $1,740,000.  This  amount  includes  the  cost 
of  constructing  four  dredges  at  $100,000  each.  A  channel  of  similar 
depth  and  1 ,500  feet  wide  is  estimated  to  cost  $2,772,000,  which  amount 
includes  the  cost  of  constructing  Ave  dredges  at  $100,000  each.  The 
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estimated  cost  of  obtaining  a  cbannel  of  same  depth  and  2,000  feet 
wide  is  $4,180,000,  which  inclndes  the  cost  of  six  dredges  at  $100,000 
each.  These  estimates  are  based  upon  the  net  cost  of  dredging  hereto- 
fore done  in  the  harbor  by  the  United  States  dredge.  Should  the  work 
be  done  by  contract  the  estimated  cost  should  be  increased  20  per  cent, 
and  would  be  as  follows  for  a  depth  of  35  feet: 

Channel  1,000  feet  wide   »2, 088,  000 

Channel  1,500  feet  wide   3, 326, 400 

Channel  2,000  feet  wide   5, 016, 000 

Colonel  Gillespie  considers  the  improvement  providing  for  a  channel 
1,000  feet  wide  and  35  feet  deep  at  mean  low  water  from  the  Narrows 
to  the  sea  to  be  a  worthy  one  and  justified  by  the  interests  of  comnterce 
involved.  The  report  was  transmitted  to  Congress  aiid  printed  in 
House  Doc.  No.  243,  Fifty-fimrth  Congress,  second  session.  (See  also 
Appendix  E  14.) 

IMPROVEMENT  OP  BAY  RIDGE,  RED  HOOK,  AND  BUTTERMILK  CHAN- 
NELS,  NEW  YORK  HARBOR;  OF  RIVKRS  AND  HARBORS  IN  NEW  YORK 
ON  LONG  ISLAND  SOUND,  ON  SOUTHERN  SHORE  OF  LONG  ISLAND, 
AND  IN  NORTHEASTERN  NEW  JERSEY. 

This  district  was  in  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Eobert  B.  fiaymond, 
Corps  of  Engineers,  since  Jaly  18,1896;  Division  Engineers,  Col.  (now 
Brig.  Gen.)  John  M.  Wilson,  Corps  of  Engineers,  to  February  11, 1807, 
and  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  since  that  date. 

1.  Port  Chester  Harbor^  New  Tori. — This  harbor,  at  the  boundary 
between  the  States  of  New  York  and  Connecticut,  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  Byram  Biver  and  of 
the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

Tbe  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water,  and  Salt  Eock  in  the  river  and  Sunken  Rock  in  the  bay  were 
considered  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the 
ronoval  of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  tbe  har- 
bor, the  estimated  cost  being  $96,632. 

In  1881  the  project  was  extended  to  provide  for  dredging  a  channel 
2  j  feet  deep,  and  from  60  to  100  feet  wide,  from  the  bay  to  the  vicinity 
of  the  Tillage  whai-ves.  In  1888  the  project  was  further  modified  to 
omit  the  removal  of  Snnken  Rock  and  to  build  a  breakwater  from  that 
rock  to  Byram  Point,  which  should  also  serve  as  a  beacon  on  the  rock. 
A  revised  estimate  of  cost,  made  in  1890  in  accordance  with  these  mod- 
ifications, reduced  the  cost  of  completion  by  about  $40,000,  making  tbe 
total  estimated  cost  $57,000. 

Up  to  July  1, 1896,  $46,875.41  had  been  expended,  Salt  Eock  had 
been  removed  to  9  feet  depth,  the  breakwater  from  Sunken  Bock  to 
Byram  Point  had  been  completed,  a  channel  8  feet  deep  at  mean  low 
water  had  been  dredged  75  feet  wide  up  to  Town  Dock,  and  above  that 
dock  the  depth  to  the  Port  Chester  landings  had  been  made  2^  feet. 

During  the  past  fiscal  year  the  channel  ttovci  Town  Dock  to  the 
steamboat  landing  at  Port  Chester  was  dredged  6  feet  deep  at  mean  low 
water  and  60  feet  wide,  this  width  being  increased  to  100  feet  at  the 
bend  just  below  the  steamboat  landing. 

The  resnlts  of  the  work  have  been  to  admit  vessels  of  greater  draft 
than  formerly  and  to  provide  them  with  shelter  while  waiting  for  high 
tide  to  go  to  the  landings. 
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lE^tare  appropriations  will  be  applied  to  maintaiuing  and  extending 
tlie  dr^ged  channels. 

The  commerce  of  this  harber  consists  of  coal,  iron,  boilding  mate- 
rials, farm  produce,  and  miscellaneons  freights,  amounting  to  about 
114,749  tons  per  year.  The  annual  value  of  this  commerce  is  estimated 
at  about  nineteen  times  the  entire  cost  of  completing  the  project. 

The  following  table  shows  the  tonnage  of  commerce  reported  for  tliis 
harbor  for  several  years  since  1885: 

Tons. 

1885  ;   81,000 

1890    160,000 

1893    163, 000 

1895    73,257 

No  new  lines  of  transportation  have  been,  reported  as  established 

since  July  1, 1896. 

Jaly  1, 1^6,  balaace  nnexpeuded     $6, 124.69 

Juue  30, 1897,  amount  exp«udecL  during  fisoal  year   4, 938. 04 

July  1, 1897,  balance  UDexpended   186. 55 

{Amount  (estimated)  reqnire<l  for  completion  of  existing  project   5, 000. 00 

Amoimttbat  can  be  profitably  expended  in  fiscul  year  en  ding  June  30,1899     5, 000. 00 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897: 

(See  Appendix  F  1.) 

2.  Mamaroneck  Harbor,  New  York, — This  harbor  consists  of  a  narrow 
inlet  opening  into  a  broad  bay,  with  several  dangerous  rocks  in  or  near 
the  channel  at  head  of  the  bay.  The  low-water  depth  to  the  old  steam- 
l>oat  wharf  halfway  up  the  inlet  was  5  feet ;  thwce  to  the  upper  wharves 
it  was  about  1  foot. 

A  prcyect  for  improvemoit,  adopted  in  1882,  provided  for  removing 
one  rock  to  4  feet  depth,  five  rocks  to  7  feet  depth,  and  for  making  a 
chiinnel  100  feet  wide  and  7  feet  deep  at  mean  low  water  up  to  the  old 
steamboat  wharf,  and  thence  to  the  upper  wharves  80  feet  wide  and  4 
feet  deep,  at  an  estimated  cost  of  $43,000. 

Up  to  July  i ,  1896,  $15,000  had  been  expended  in  removing  one  rock 
to  4  feet  depth  and  two  to  7  feet  depth  at  mean  low  water. 

During  the  past  fiscal  year  a  channel  60  feet  wide  and  6  feet  deep  at 
mean  low  water  was  dredged  from  6  feet  depth  in  the  bay  up  to  the 
upper  wharves,  a  total  length  of  3,550  feet. 

The  commerce  of  Mamaroneck  Harbor  is  principally  coal,  building 
materiaJs,  farm  produce,  and  general  merchandise,  lunountihg  in  1896 
to  about  29,095  tons  per  year.  In  1888  this  commerce  was  reported  as 
24,986  tons.  The  improvement  lias  resulted  in  making  the  upper 
wharves  accessible  to  vessels  of  4  feet  greater  draft  than  formerly  and 
in  making  the  navigation  of  the  harbor  safer  and  easier. 

The  annual  value  of  the  commerce  is  estimated  at  eleven  times  the 
entire  cost  of  the  improvement  when  completed. 

^^o  new  lines  of  transportation  have  been  established  daring  the  past 
fiscal  year. 

July  1, 1896,  balance  uoexpentled   $10,000.00 

June  30,  1897,  amount  expended  during  fiscal  year   9, 939. 46 

Jnl7  1, 1897,  balance  unexpended   60. 54 

{Amount  (estimated)  required  for  completion  of  existing  project   18,  000.00 

Amonntthat  can  be  profitably  expended  in  fiscal  yearendmg  June  30, 1899  10, 000. 00 
Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  Juue  4, 1897. 

(See  Appendix  F  2.) 
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3.  East  Chester  CreeJCj  New  York. — This  is  a  small  tidal  stream  empty- 
ing into  Pelham  Bay,  at  the  west  end  of  the  north  shore  of  Long  Island 
Sound.  Before  improvement  it  was  naTi^^able  at  high  tide  for  vessels 
drawing  7  feet  only  up  to  Lockwoods,  a  distance  of  ^  miles.  The  rise 
of  tide  is  7.1  feet. 

The  original  project  for  improvement,  adopted  in  1873,  provided  for 
making  a  channel  100  feet  wide  and  9  feet  deep  at  mean  high  water 
('about  2  feet  at  low  water)  fh)m  deep  water  in  Pelham  Bay  to  a  point 
3,uo0  feet  above  Lockwoods,  at  an.  estimated  cost  of  $136,500,  subse- 
quently reduced  to  $124,000. 

Up  to  July  1, 1896,  $80,547.01  had  been  expended  upon  this  improve- 
ment. The  channel  had  been  made  the  full  depth  and  width  up  to  a 
point  3,000  feet  above  Lockwoods;  below  Lockwoods,  for  a  distance  of 
half  a  mile,  the  depth  had  shoaled  and  the  channel  narrowed. 

During  the  past  fiscal  year  a  contract  for  dredging  and  rock  excava 
tion  below  Lockwoods  has  been  entered  into,  bat  work  has  not  yet  been 
begun. 

The  available  funds  will  be  applied  to  widening  and  deepening  the 
channel  between  Town  Dock  and  Lockwoods  and,  if  sufficient  balance 
remains,  to  extending  the  channel  beyond  the  point  3,000  feet  above 
Lockwoocls,  as  authorized  by  act  of  Congress  approved  February  17, 
1897. 

No  additional  appropriation  is  needed  for  completion  of  the  project 
of  1873;  dredging  will  probably  be  needed  from  time  to  time  to  main- 
tain the  channel. 

The  commerce  of  East  Chester  Creek  consists  of  coal,  building  mate- 
rials, stone,  and  miscellaneous  freight,  amounting  to  about  95,000  tons 
per  year. 

The  following  table  shows  the  variations  in  amount  of  commerce 
reported  for  several  years  since  the  first  report,  in  1887 : 

Tana.  ToBi. 

1887   16,110  1898   66,990 

1890   19,505  1894   137,268 

1892   47,115  1896    94,928 

The  value  of  this  commerce  in  1896  is  estimated  at  about  18  times  the 
entire  cost  of  the  completed  improvement. 
No  new  lines  of  transportation  have  been  establiabed  daring  the  past 

fiscal  year. 


Jul;  1,  1896,  balance  unexpended  $10, 452. 99 

Jane  30,  1897,  uaonnt  expended  dnrinj;  fiscal  year   68. 26 


Jnly  1, 1897,  balance  unexpended   10,384.74 

Jnly  1, 1897,  outstanding  liabilitiea   $25. 00 

July'l,  1897,  amount  covered  by  nnoompleted  oontracts   9, 000. 00 

  9,025.00 


July  1,1897,  balance  available   1,359.74 


(See  Appendix  F  3.) 

4.  Bronx  River^  New  York, — The  navigable  part  of  this  stream  is  the 
tidal  part,  extending  about  3  miles  from  its  mouth,  and  lying  wholly 
within  the  limits  of  the  city  of  New  York.  It  has  naturally  a  depth  of 
4  feet  at  the  entrance,  decreasing  to  less  than  1  foot  at  the  head  of 
navigation,  where  the  rise  of  tide  is  about  6  feet. 

The  project  for  improvement  was  adopted  in  compliance  with  the 
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river  and  harbor  act  of  1896,  and  coDtetnpIates  dredging  and  rock 
removal  to  make  a  channel  4  feet  deep  at  mean  low  water,  to  be  100 
feet  wide  at  and  near  the  mouth,  decreasing  to  50  feet  at  the  bead  of 
navigation.   The  estimated  cost  is  $85,985. 

Up  to  July  1, 1896,  no  work  had  been  done  upon  this  project  and  no 
money  expended. 

During  the  past  fiscal  year  1,126.37  cubic  yards  of  rock  has  been 
removed  from  the  lower  part  of  the  stream,  making  a  depth  of  6  feet  at 
mean  low  water,  and  materially  improving  the  navigation  of  the  river 
over  a  length  of  about  half  d  mile  at  a  point  1 J  miles  above  its  mouth. 
The  work  was  done  under  a  contract  which  is  nearly  completed. 

Future  appropriations  should  be  applied  to  the  rock  removal  and 
dredging  proposed  under  the  adopted  project. 

The  commerce  of  the  Bronx  Biver  consists  principally  of  coal,  build- 
ing materials,  stone,  and  miscellaneous  freights,  amounting  in  ISQG  to 
94,244  tons.  The  estimated  value  of  this  freight  ($454,403)  is  about 
five  times  the  estimated  cost  of  the  projected  improvement. 

The  only  prior  record  of  commerce  is  that  reported  in  1890,  as  about 
220,000  tons  per  year. 

No  new  lines  of  transportation  have  been  established  during  the  past 
fiscal  year. 


Jnly  1. 1896,  balnnce  unexpended  #10,000.00 

Jane  30,  1897,  amount  expended  daring  fiacal  year   2,  498. 91 


July  1,  1897,  balance  nnexpended   7, 501. 09 

July  1, 1^,  ontBtanding  lialiilitieB   $6, 648. 89 

July  1,  1887,  amount  covered  by  nacompletod  contracts   %1.81 

  7,500.70 


Jnly  1,  1897,  balance  available   .39 


Amount  (estimated)  required  for  completion  of  existing  project   76, 985. 00 

Amouottbatoan  be  profitably  expendedinfiBcalyear  ending  JnneSO,  1899  30, 000.00 
Submitted  In  compliance  with  requirements  of  sectiotis  '2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  4.) 

5.  Mattituck  Harbor,  Kew  York. — This  harbor  is  a  tidal  inlet  extend- 
infr  about  2  miles  south  from  Long  Island  Sound  to  the  village  of  Matti- 
tack,  on  Long  Island,  about  70  miles  east  from  New  York  City.  •  The 
natural  depth  at  tiie  entrance  is  £rom  1  to  2  feet  at  low  tide;  inside  the 
entrance  the  depth  is  rather  greater  to  the  tide  mill,  about  a  mile  from 
its  mouth;  above  the  tide  mill  slack  high  water  is  maintained,  with 
depth  of  about  6  feet  to  Mattituck.  The  rise  of  tide  outside  the  har- 
bor's mouth  is  4.8  feet,  and  below  tlie  tide  mill  but  2.2  feet. 

The  project  for  improvement,  adopted  under  the  terms  of  the  river 
and  harbor  act  of  June  3, 1896,  contemplates  making  a  channel  of  7 
feet  depth  at  mean  low  water,  to  be  100  teet  wide  at  the  entrance,  and 
thence  to  the  tide  mill  to  be  80  feet  wide,  and  extending  the  same  to 
the  village  of  Mattituck  with  depth  of  7  feet  at  high  water  and  80  feet 
width,  the  entrance  channel  to  be  protected  by  parallel  jetties.  The 
estimated  cost  of  this  work  is  $83,000. 

No  work  has  been  done  ander  this  project  and  no  money  expended. 

In  carrying  ont  the  project  for  improvement  the  first  work  done 
should  be  the  constmction  of  the  jetties  at  the  entrance,  estimated  to 
cost  about  $40,000.  The  available  funds  are  sufficient  to  build  only 
one-half  of  one  of  the  jetties,  which  would  be  of  no  benefit  to  naviga- 
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tion.  Therefore,  it  is  proposed  to  defer  the  beginning  of  work  until 
safflcient  fands  are  provided  to  build  one  or  both  jettieB,  which  could 
be  doue  in  one  working  season. 

The  commerce  of  Mattituck  Harbor  constats  of  farm  produce  and 
fertilizers,  amounting  in  1890  to  about  3,000  tons,  valued  at  $33,470. 
The  greater  part  of  the  local  -freight  was  received  and  shipped  by  rail. 

July  1, 1896,  balance  unexpended   $10, 000. 00 

July  1, 1897,  balance  unexpended   10, 000. 00 

f  Amount  (estimated)  required  for  completion  of^existiDf  project   73, 000.00 

J  Amountthatcanbeprofitabl^'-expeudedin&scalyeaTending  JuneSO,  1899  dO,  000.00 
]  Submitted  in  cumpliance  with  TOquiremetxts  of  aections  2  of  river  and 
{   liarbor  acta  of  1866  and  1867  and  of  Bund^  civil  act  of  Jnne  4, 1897. 

(See  Appendix  F  5.) 

tf.  Port  Jefferson  Harlor,  New  York. — This  hwbor  is  a  large  and 
deep  inland  bay  with  a  narrow  entrance  or  iulet,  outside  of  which  was 
originally  a  shoal  with  4  feet  depth  at  low  water.  The  location  of  the 
inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

Tfaefirst  project  for  improvement  was  adopted  in  1871  and  completed 
in  1883  at  a  total  cost  of  $79,000.  Two  jetties  were  built  to  shelter  the 
inlet  channel,  one  east  of  the  inlet,  1,390  feet  long,  and  one  wesl^  940 
feet,  both  to  scant  cross  section.  A  channel  8  feet  deep  at  mean  low 
water  and  100  feet  wide  was  dredged  through  the  inlet  and  the  shoal 
outside. 

An  examination  of  Port  Jefierson  Inlet  was  made  under  the  river 
and  harbor  act  of  18S8,  and  under  the  act  of  1890  a  project  for  improve- 
ment was  adopted  providing  for  a  depth  of  10  feet  at  mean  low  water. 
This  was  modified  in  compliance  with  the  terms  of  the  river  and  harbor 
act  of  1894,  to  make  a  depth  of  V2  feet^  and  the  present  project  for 
improvement  therefore  provides  for  a  channel  through  the  harbor 
entrance  V2  feet  deep  at  mean  low  water  and  200  feet  wide,  to  be  made 
by  dredging  and  to  be  protected  by  extending  and  enlarging  the  pre- 
viously built  breakwaters,  at  an  estimated  cost  of  9145,0M>. 

Up  to  July  1, 1896,  $41,702.76  had  been  expended  upon  the  present 
project;  both  jetties  had  been  partly  enlarged,  a  channel  10  fleet  deep 
at  mean  low  water  and  over  200  feet  wide  had.  been  dredged  through 
the  entrance  bar,  and  100  feet  width  of  this  channel  had  been  fhrther 
deepened  to  13  feet. 

During  the  past  fiscal  year  the  12-fbot  channel  has  been  widened  to 
160  and  ISO  feet. 

Future  appropriations  will  be  applied  to  enlarging  and  extending 
the  jetties  and  to  maintaining  the  12-foot  channel. . 

The  commerce  of  this  harbor  consists  of  coal,  building  materials, 
farm  produce,  shellfish,  and  general  merchandise,  amounting  in  1896  to 
31,700  tons.  The  harbor  is  also  largely  used  as  a  winter  anchorage  for 
ynclits.  The  result  of  the  Improvement  has  been  to  render  access  to 
the  harbor  comparatively  easy  and  safe. 

The  aunnal  value  of  the  commerce  of  the  harbor,  exclusive  of  ship- 
building and  repairing,  is  estimated  at  about  six  times  the  total  cost  of 
the  present  project. 

The  following  table  shows  the  recent  variations  in  the  commerce 
reported: 


im. 

1892 
1893 


42, 825  1891 
47, 000  1895 
46,000 


Tons. 
42,000 
36,000 
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No  new  lines  of  tranaportation  have  been  re^rted  as  established 
smce  July  1, 1896. 

Jnly  1.  1896,  balance  uneipended   $8, 297.  24 

June  30,  ISf^l,  suiuant  expended  daring  fiscal  year   2,275.58 

Jnly  1,  1897,  balaaoe  unexpended   6, 021. 66 

July  1, 1897.  ontBtonding  liabilities   94,735.46 

Jnly  1. 1897,  amonnt  oorered  by  uncompleted  contracts   287. 69 

  5,023.16 

July  1,  1897,  balance  available   998. 51 


{Amount  (estimated)  required  for  completion  of  existing  project   95, 000. 00 

AnionntthatoanbeprotitablyexpendedinfiBcalendlugyear June 30, 1899  26,000; 00 
Submitted  in  compliauce  with  reqnirements  of  seotioiia  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aundxy  civil  act  of  June  4, 1897. 

(See  Appendix  F  6.) 

7.  Suntington  Harbor,  New  York. — This  is  a  tidal  inlet  eztetkding 
Bouthvard  from  Huntington  Bay  to  tiie  village  of  Hantlngt(Hi.  It  is 
about  2  miles  long,  quite  nairow,  and  landlocked,  and  has  a  natnnd 
available  depth  of  nearly  8  feet  at  mean  low  water  up  to  within  three- 
fourths  of  a  mile  of  the  head  of  the  barbor,  where  the  low-water  depth 
shoaled  gradually  to  zero. 

In  1872-73  a  channel  8  feet  deep  and  150  feet  wide  was  dredged  in 
the  upper  part  of  the  harbor  by  the  0uited  States  at  a  cost  of  $22,500. 
AVitbm  ten  years  following  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Cougress,  and  under  authority  of 
the  river  and  harbor  act  of  1890  a  project  for  improvement  was 
adopted,  providing  for  redredging  a  channel  8  feet  deep  and  100  feet 
wide  up  to  the  upper  wharves,  at  an  estimated  cost  of  $32,000.  The 
estimate  also  includes  a  pile  protection  for  part  of  the  channel,  but  it 
seems  probable  that  equally  good  results  can  be  obtained  by  applying 
the  funds  to  dredging  a  greater  width. 

Up  to  July  1, 1896,  $16,848.26  had  been  expended  under  the  present 
project  in  dredging  a  channel  8  fieet  deep  at  mean  low  wat«r,  125  feet 
wide  up  to  the  beud  at  old  town  dock,  185  feet  wide  at  the  bend,  and 
90  feet  wide  for  500  feet  above  the  bend,  a  total  length  of  3,500  feet 

During  the  past  fiscal  year  shoals  have  beeu  removed  from  the 
previously  dredged  channel  and  the  channel  has  been  widened  by  40 
feet,  making  it  from  lOU  to  175  feet  wide  with  greater  width  at  the  bend. 

Future  appropriations  will  be  applied  to  such  dredging  as  is  uecessary 
for  completing  and  maiutaining  the  channel. 

The  commerce  consists  mainly  in  coal,  building  materials,  aud  miscel- 
Itmeoosfireights,  amounting  to  about  73,350  tons  in  1896.  Vessels  which 
formerly  waited  for  high  tide  to  reach  the  landings  now  reach  them  at 
any  ordinary  stage  of  water. 

The  present  annual  value  of  tiiis  commerce  is  estimated  at  about 
thirty-seven  times  the  entire  cost  of  the  present  project  when  completed. 

The  following  table  shows  the  variations  In  reported  tonnage  of  com- 
merce for  several  yeiffs  since  1890: 

ToDB.    I  Tons. 

1890   39,500  I  1894   58,000 

1892   44,000  I  1895    70,000 

1893   46,000  I 

No  new  lines  of  transportation  are  reported  as  established  during  the 
past  fiscal  year. 
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July  1, 1896,  balance  nnexpended   $5, 151. 74 

Jnae  SO,  1897,  amonnt  expended  during  flMal  year   4, 831. 97 

JnlT  1,  1897,  balance  unexpended   319. 77 

Jaly  1,  1897,  outstanding  liabilities   95. 83 

July  1,  1697,  balance  aTailable   22S.  94 

C Amonnt  (estimated)  reqnired  for  completion  of  existine  project   10, 000. 00 

J  Amountthatcanbeprotitablyexpendeainfisealyearendui^JuneSO,  1899  10,000.00 
1  Snbniitted  in  comniianoe  vith  regairements  of  sections  2  of  iWer  and 
i.   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  F  7.) 

8.  Qlencove  Harbor,  Xew  Yorli. — This  harbor  is  an  inlet  on  the  ea«t 
side  of  Hempstead  Harbor,  which  is  accessible  only  at  high  tide,  and 
a  breakwater  was  needed  to  shelter  Teasels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1838,  provided  for  a  riprap 
breakwater  about  2,500  feet  long,  extending  in  a  west- south  westerly- 
direction  from  the  northwest  corner  of  the  Glencove  Dock,  the  top  to 
be  5  feet  wide  and  3  feet  above  mean  high  water,  and  slopes  to  be  I  ou 
1.  Its  estimated  cost  was  $201,960.  In  1895  the  project  was  modified 
to  limit  the  length  of  the  breakwater  to  about  2,000  feet,  and  revi.sed 
estimates  were  made,  based  apon  the  cost  of  work  already  done,  and 
reducing  the  estimate  of  cost,  from  the  beginning  of  work  in  1888,  to 
$135,000. 

(Jp  to  July  1, 1896,  $54,500.10  had  been  expended  in  building  1,289 
linear  f^et  of  breakwater,  affording  a  limited  shelter,  which  enabled 
vessels  to  use  the  Glencove  landing  in  all  weather  or  to  lie  securely 
at  anchor  until  rise  of  tide  made  the  inner  harbor  of  Glencove  navi- 
gable. 

During  the  past  fiscal  year  the  breakwater  has  been  repaired  and 
extended  176  feet,  making  its  total  length  1,465  feet. 

The  commerce  of  Glencove  Harbor  consists  chiefly  of  coal,  corn, 
starch,  glucose,  and  miscellaneous  treights,  amounting  in  1896  to  106,435 
tons.  The  annual  value  of  these  freights  is  estimated  at  about  twelve 
times  the  cost  of  the  completed  improvement. 

The  result  of  the  improvement  has  been  to  afford  a  shelter  where 
vessels  carrying  these  cargoes  can  lie. 

Following  is  a  statement  of  the  amounts  of  commerce  for  the  several 
years  since  1889,  as  far  as  presented; 

TODB. 

1889   301,429 

1893   305,000 

1896   106,435 

Jnly  1, 1896, balance  unexpended   $8,499.90 

Jane  SO,  1897,  amount  expended  during  fiscal  year   1, 929. 64 

Jnly  1, 1897,  balance  nnezpended   670. 36 

July  1, 1897;  outstanding  liabilities   16.00 

Jnly  1, 1897,  balance  available   554. 26 

(  Amount  (estimated)  required  for  completion  of  existing  project   72,000.00 

J  Amount  that  can  be  nrotitably  expended  in  fiscal  year  ending  J  unf  30,1899  10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  lt«66  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  F  8.) 
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9.  FluakingBay,  New  York. — ^Before  improvemeiit  the  available  depth 
in  this  broad,  sh^Iow  bay  and  iu  the  channel  leading  np  to  FluBfaing 
wae  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  bnilding 
16,700  feet  of  diking  to  form  a  tidal  basin  which,  by  filling  and  discharg- 
ing through  the  main  channel,  would  maintain  a  channel  depth  of  6  ibet 
or  more  at  mean  low  water,  after  once  dredging.  The  bottom  is  soft 
mud.   The  estimated  cost  of  this  worlc  was  $173,500. 

In  1888  the  project  was  modified  to  omit  part  of  the  diking,  whicli 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citi- 
zens, the  extension  of  dikes  was  wholly  omitted  from  the  proiect. 

rp  to  July  1, 1896,  §118,522.68  had  been  expended,  4,663  linear  feet 
of  diking  had  been  built,  and  the  channel  of  100  feet  width  and  6  feet 
depth  at  mean  low  water  had  been  dredged,  iu  places  several  times.  In 
parts  of  the  harbor  it  was  still  shoal. 

During  the  past  fiscal  yeiu*  20,494  cubic  yards  of  material  was 
dredged,  making  channels  through  these  shoals  at  and  below  the  north 
eD&  of  the  dike  and  through  one  shoal  just  below.the  bridge  at  the  head 
of  the  harbor. 

Future  appropriations  should  be  applied  mainly  to  such  dredging  as 
may  be  needed  to  free  the  channel  from  shoals. 

Tbe  improvement  of  Flushing  Bay  has  resulted  in  making  the  water 
iront  accessible  to  many  of  the  vessels  even  at  low  tide  and  in  permit- 
ting the  use  of  vessels  of  increased  draft  at  high  tide. 

The  commerce  of  Flushing  Bay  consists  chiefiy  of  coal,  building  ma- 
terials, dyewoods,  manufactured  products,  aifd  miscellaneous  freights, 
amounting  in  1890  to  80,820  tons,  valued  at  $1,598,155.  The  value  of 
this  commerce  is  about  nine  times  the  cost  of  the  Improvement. 

Following  is  a  statement  of  the  amounts  of  commerce  reported  for 
Flushing  Bay  during  the  several  years  since  18S8 : 

ToDB. 

1888   229,235 

1«>94  ( partial  retUTiu)   46. 942 

189B   160,376 

Jnly  1, 1896,  balance  uoexpeoded   $4,477.32 

June  80,         amount  expended  during  fiaral  year   3, 853. 08 

July  1,  1897,  balance  unexpended   625.24 

( Amonnt  (estimated)  required  for  completion  of  exietinfi;  project   60, 500. 00 

J  Amounttbatcanbeprontably expended infiacalyearendin^June 30,1899  10,000.00 
]  Submitted  in  compliance  with  requirements  of  seotiona  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  9.) 

10.  Patchogw  River^  New  TorJi, — ^This  is  a  shallow  tidal  inlet  extend* 
ing  about  a  mile  northward  from  the  shore  of  Great  South  Bay,  Long 
Island,  to  the  village  of  Patchogue.  The  natural  depth  in  the  stream 
and  over  a  bar  at  tbe  mouth  was  from  2  to  3  feet  at  mean  low  water,  and 
the  rise  of  tide  is  about  1  foot. 

In  1880  and  in  1886  examinations  were  made  by  order  of  Congress, 
and  in  1890  a  project  was  adopted  for  making  a  channel  C  feet  deep  at 
mean  low  water  and  60  feet  wide  from  Great  South  Bay  to  the  village 
wharves,  about  5,000  feet,  and  for  protecting  the  entrance  channel  by 
a  jetty  1,700  feet  long  on  the  west  side,  at  an  estimated  cost  of  $40,000. 

Up  to  July  1, 1896,  $25,570.18  had  been  expended.  A  jetty  1,340 
feet  long  had  been  built  on  the  west  side  of  the  harbor  entrance,  and  a 
channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  had.  been 
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dredged  from  deep  water  in  Great  South  Bay  to  a  point  2,200  feet  up 
from  the  month  of  the  river. 

DuriDg  the  past  fiscal  year  the  jetty  has  been  completed  by  extend- 
ing it  360  feet,  making  it  1,700  feet  long,  and  by  repairing  parts  of  it 
which  had  settled;  the  dredged  channel  has  also  been  extended  to 
within  SO  feet  of  the  head  of  the  harbor,  widening  it  to  100  feet  at  the 
upper  end  as  a  turning  basin  for  vessels. 

With  the  remainder  of  available  funds  Bboals  will  be  removed  from 
the  dredged  channel  and  the  project  will  be  completed. 

The  commerce  of  Patchogue  River  con  sists  mainly  of  Inmber,  coal,  fish, 
and  shellfish,  amounting  in  1896  to  143,500  tons,  valued  at  $3,262,000. 
This  value  is  over  eighty  times  the  cost  of  the  improvement. 

The  improvement  has  enabled  vessels  of  6  feet  draft  to  rea^^h  the 
channel  opposite  the  docks  at  ordinary  tides  without  lightering. 

Following  is  a  statement  of  the  amounts  of  commerce  of  Patchogue 
Biver  reported  for  several  years  since  1890: 

Tons.  I  Tout. 
1890   66,000  I  18U   145,000 

1892   120,000  I  1895   129,485 

1893   126,000  I 

Jnly  1,1896,  balance unezponded   $14,429.82 

Jnne  90,  ISffJ,  amonut  expended  daring  fiscal  year   8, 471. 35 

July  1, 1897,  balance  unexpended   6, 958. 47 

July  1, 1897,  outstanding  UabilitieB   $1,  963. 49 

July  1, 1897,  amount  covered  bx  uncompleted  oontraote   3, 427. 46 

  5,390.95 

July  1, 1897,  balance  available   507. 62 

(See  Appendix  F  10.) 

11.  Browm  Creek,  Saytille,  N.  Y. — This  is  a  narrow  stream  extend- 
ing northward  from  Great  South  Bay  to  the  Sayville  Highway  Bridge, 
a1x>ve  wliich  it  is  wholly  a  ftesh- water  creek.  The  natural  depth  in  the 
creek  was  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the  month  it  was  less 
than  1  foot. 

In  1890  a  project  was  adopted  for  making  a  channel  1 00  feet  wide  and 
4  feet  deep  at  mean  low  water  up  to  the  highway  bridge,  the  entrance 
channel  to  be  2  feet  deeper  and  to  be  protected  by  riprap  Jetties  on  either 
side,  at  an  estimated  cost  of  $46,000. 

Up  to  July  1, 1896,  $20,712.43  had  been  expended.  The  west  jetty 
had  been  made  492  feet  long  and  the  east  jetty  438  feet  long,  and  a 
channel  had  been  dredged  IW)  feet  wide,  4  feet  deep  at  mean  low  water, 
and  1,893  feet  long. 

During  the  past  fiscal  year  dredging  was  begun  to  extend  the  channel. 
Before  any  useful  work  had  been  accomplished  the  contractor  found  his 
plant  unsuited  to  the  work  and  suspended  operations. 

The  available  funds  will  be  applied  to  extending  the  channel. 

The  commerce  of  Browns  Creek  consists  principally  of  shellfish,  coal, 
lumber,  etc.,  amounting  in  1896  to  86,871  tons. 

The  object  of  the  improvement  is  to  provide  a  shelter  for  small  oyster 
boats  owned  and  operated  in  the  vicinity.  The  channel  already  dredged 
is  largely  nsed  by  those  boats  for  this  purpose. 

The  annual  vsune  of  the  reported  commerce  is  about  nine  times  the 
cost  of  the  completed  improvement. 

The  only  previous  statement  of  freights  carried  by  water  is  for  the 
year  1895,  when  36,080  tons  was  reiwrted. 
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Jvij  1, 1886,  balftnoe  im«Ep«n<Ied   $4, 287. 57 

Jane  30, 1897,  unonnt  expended  during  fiscal  year   Sil.  35 

Jnly  1,  1887,  balanM  unexpended   3, 946, 22 

Jnly  1, 1897,  amount  coreied  by  unoompleted  contracts   3, 380. 00 

Jnly  1, 1897,  balance  available   666. 22 


{Amount  (estimated)  reqniied  for  completion  of  existing  project   21, 000. 00 

Amountthat  can  be  profitably  expendedinflBcal  year  eadmeJane30,1899  10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivet  and 
harbor  acta  of  1866  and  1867  and  of  anndry  oi^'il  act  of  June  4, 1887. 

(See  Appendix  F IX.) 

13.  Cemarsie  Ba/yj  New  York. — Oanarsie  Bay  is  the  Borthwest  part  of 
Jamaica  Bay,  at  Oanarsie  Landing.  The  original  natnral  depth  to  the 
landing  was  4^  feet  at  low  tide^  the  rise  of  tide  being  4.7  feet. 

In  1880  a  project  for  improvement  by  dikes  solely,  subsequently  modi- 
fied to  diking  and  dredging,  was  adopted  in  order  to  secure  a  channel 
100  to  160  feet  wide  and  6  feet  deep  at  mean  low  water,  connecting 
Canarsie  Landing  with  Big  Channel,  in  Jamaica  Bay ;  it  was  afterwards 
extended  to  include  a  south  channel  from  the  landing  to  Island  Gban- 
nelf  to  be  4  feet  deep.   The  estimated  cost  was  $88,000. 

IJp  to  Joly  1, 1896,  $53,105.11  had  been  expended :  two  dikes  had  been 
built,  one  on  the  north  side  of  the  channel,  1,058  feet  long,  and  one  on 
the  south  side,  820  feet  long;  the  main  channel  had  been  £edged  to  the 
fttll  projected  dimensions  and  the  soath  channel  had  been  made  &om 
20  to  70  feet  wide.   Both  channels  had  Shoaled  a  foot  or  more  in  places. 

During  the  past  fiscal  year  shoals  were  removed  from  the  main  chan- 
nel, making  it  6  feet  deep  at  mean  low  water,  with  width  i^om  125  to  150 
feet  for  its  fall  length,  4,200  feet.  A  channel  was  also  made  5  feet  deep 
and  50  feet  wide,  connecting  Canarsie  Channel  with  Gophel  Channel, 
2,200  feet  to  the  northeast. 

The  commerce  of  Canarsie  Bay  consists  mainly  of  building  materials, 
fertilizers,  fish,  and  coal,  amounting  in  1896  to  50,087  tons.  The  annual 
value  of  this  commerce  is  estimated  at  about  five  times  the  total  cost 
of  the  improvement  when  completed. 

This  commerce  is  benefited  by  the  increased  depth  to  the  landing, 
which  obviates  the  delay  for  rising  tide;  the  most  important  use  of 
the  channel  is  the  transportation  of  possengus  to  snminer  resorts  on 
Bockaway  Beach.  . 

The  following  is  a  statement  of  amonnts  of  commerce  reported  for 
several  years  since  1890 : 

Tons. 

1890   30,896 

1882   67,510 

189S   69,610 


1894   183,425 

1885   148,664 


July  1, 1896.  balance  anexpeoded  $11, 804. 89 

June  30, 1897,  amoant  expended  daring  fiscal  year   11,275.48 

July  1, 1897,  balance  unexpended   629. 41 


{Amount  (estimated)  required  for  completion  of  existing  project   23, 000. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  endiug  Jnne30,1899  10, 000. 00 
Submitted  Iq  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acta  of  1866  uid  1867  and  of  sundry  civil  a«t  of  June  4,  1887. 

(See  Appendix  F  12.) 

13.  Boff  Bidge  ChanneLthe  triangular  area  between  Bay  Bidge  and  Bed 
Hook  ehtain^g^  and  Bed  Sooh  and  Sttttermilk  channele,  in  the  harbor  of 
New  TorJe. — ^Theae  channels  lie  along  the  east  shore  of  the  Upper  Bay, 
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New  York  Harbor,  aud,  in  the  sequence  named,  form  an  eastern  chan- 
nel between  the  Narrows  and  the  East  Uiver,  separated  from  the  main 
channel  by  a  broad  shoal  off  the  mouth  of  Crowanus  Bay  and  by  Gov- 
ernors Island.  The  lower  part  of  this  waterway,  consisting  of  Bay 
Bidge  and  Bed  Hook  channels,  had  a  natural  low-water  depth  of  7  to 
12  feet;  Buttermilk  GhuiBel  had  a  natural  depth  of  26  feet  in  a  narrow, 
crooked  channel,  with  Buttermilk  and  Bed  Hook  shoals  on  either  side. 

Prior  to  189C  this  improvement  was  carried  on  under  two  separate 
projects,  one  for  improving  Buttermilk  Ghaunel,  adopted  in  ISSO,  and 
modified  subsequently  so  as  to  provide  for  the  removal  of  Buttermilk 
and  Red  Hook  shoals  to  26  feet  depth  at  mean  low  water,  at  an  esti- 
mated cost  of  $529,000,  and  one  for  improving  Gowanus  Bay  channels, 
adopted  in  1881  and  subsequently  modified  so  as  to  provide  for  dredg- 
ing Bay  Ridge  Channel  800  feet  wide  and  26  feet  deep,  Red  Hook 
Channel  400  feet  wide  and  26  feet  deep,  dredging  the  triangular  area 
between  these  channels  to  the  same  depth,  and  making  Gowanus  Creek 
Channel  250  feet  wide  and  21  feet  deep,  at  a  total  estimated  cost  of 
$1,124,400. 

Up  to  July  1, 1896,  $493,650.18  had  been  expende<l  upon  Buttermilk 
Channel  and  $639,939.14  upon  the  Gowanus  Bay  channels.  Butter> 
milk  Shoal,  at  the  upper  end  of  Buttermilk  Channel^  hod  been  com- 
pletely removed  to  26  feet  deptli  at  mean  low  water,  and  600  feet  had 
been  removed  from  the  northwest  side  of  the  Red  Hook  Shoal  to  the 
same  depth;  the  Bay  Ridge  Channel  bad  been  made  375  feet  wide  and 
21  feet  deep,  with  a  depth  of  26  feet  for  175  to  200  feet  of  this  width, 
and  the  Red  Hook  Ghaunel  had  been  made  350  feet  wide  and  21  feet 
deep,  with  26  feet  depth  for  200  feet  of  this  width. 

By  the  terms  of  the  river  and  harbor  a<;t  of  1896  these  works  were 
consolidated  and  a  small  improvement  of  Gowanus  Canal  was  added, 
and  the  adopted  project  now  consists  in  dredging  channels  of  26  feet 
depth  at  mean  low  water,  with  widths  as  follows:  For  Bay  Ridge 
Channel,  800  feet;  for  the  triangular  area  between  Bay  Bidge  and  Bed 
Hook  channels,  maximum  width,  900  feet;  for  the  Bed  Hook  Channel, 
400  feet;  for  Buttei-milk  Ghaunel  at  Bed  Hook  Shoal,  1,000  feet;  and 
for  dredging  Gowanus  Canal  from  Percival  street  to  Hamilton  Avenue 
Bridge  to  the  extent  of  $5,000;  at  a  total  estimateil  cost  of  $837,300. 
The  item  in  the  act  is  as  follows : 

Improving;  Bay  Kidge  Channel,  the  triann^nhir  nrea  between  Bay  Ridge  and  Red 
Huok  ohannels,  and  Red  Huok  aud  Batteriuilk  chuanels,  in  the  harbor  of  New  York, 
Nt>w  York:  ContinninK  improvement,  two  hundred  thousand  dollars:  Provided, 
That  the  work  shall  belieguu  at  the  southerly  eud  of  Hay  Ridge  Cbaauf«l  aud  ron- 
tiiiue  through  it  aud  the  others  iu  the  order  named,  until  each,  ns  the  work  advances 
northerly,  is  completud  in. turn,  ao  that  each  shall  have  a  uniform  mean  low-water 
depth  of  twcnty-aix  feet  and  width  as  rf^comni ended  for  each :  And  proridt-d  fui'tker, 
That  out  of  said  (turn  live  thousand  dollars  shall  be  expended  in  dredging  Gowauus 
Canal  from  Percival  street  to  Hamilton  Avenue  Bridge:  And  provided  further^  That 
ctmtracta  may  be  entered  iuto  by  the  SeiTetary  of  War  for  the  completion  of  the 
whole  of  said  work,  to  be  paid  for  as  appropriations  may  be  made  from  time  to  time 
by  law,  not  exceeding  in  the  aggrognte  sis  handred  and  thirty-seven  thoiisaud  tiiree 
hundred  dollars,  excloaive  of  the  amount  herein  and  heretofore  appropriated. 

Up  to  July  1, 1896,  no  work  had  been  done  aud  no  money  expended 
under  the  project  of  18!)6. 

During  the  past  fiscal  year  a  contract  has  been  entered  into  for  com- 
pleting the  work  called  for  by  this  project.  Bay  Kidge  Channel  has 
been  dredged  the  required  depth,  26  feet  at  mean  low  water,  and  the 
full  width,  800  feet,  np  to  Forty-third  street,  Brooklyn,  a  distance  of 
about  a  mile;  from  Forty-third  street  to  the  upper  end  the  channel  has 
been  made  270  feet  wide  and  26  i'eet  deep  and  has  been  further  widened, 
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making  a  partial  depth;  work  on  tbia  section  is  in  progress.  Gowanns 
Canal  channel  was  completed,  making  it  J8  feet  deep  at  mean  low  water, 
with  widths  from  55  to  155  feet. 

The  appropriation  made  by  act  of  Congress  of  June  4,  1897,  will  be 
applied  to  continuiog  the  work  in  the  order  prescribed  by  the  act  of 
Congress  of  Jane  3,  1896. 

The  commerce  of  this  part  of  New  York  Harbor  consists  of  coal, 
grain,  lumber,  iron,  and  other  freights,  amounting  in  189G  to  16,631,673 
tons,  valued  at  $317,986,702.  The  amount  of.  commerce  in  transit 
through  these  channels  can  not  be  estimated.     >  ,■  ■ 

The  improvement  already  made  has  resalted  in  making  these  chan- 
nels avai&ble  for  vessels  of  much  greater  draft  thau;  fermwly. 

BAY  RIDGE  CaXKSXh,  TRIANOtJUR  ARBA  BKTWRKN  BAY  RIDOE  A^D  BSD  HOOK 
CHANNELS,  AND  RED  HOOK  AND  BUTTBRHILK  CUAyNELS,  NEW  YORK. 

July  1.  1896,  baluci'  unexpended  ^00,000.00 

Amount  appropriated  by  sundry  oiril  act  approved  June  4, 1897  000. 00 

550,0(X).00 

June  30, 1897,  amount  expended  during  fiscal  year   94, 439.  G9 

July  I,  1897,  balance  unexpended   455,560.31 

July  1,  1897,  outsUnding  liabilities  ^  t33, 622. 71 

July  1,  1897,  amount  covered  by  uncompleted  coutraota          376,  16 

  409.877.87 

July  1, 1897,  balance  available   4S,  682. 44 

rAmoniit  (estimated)  required  for  completion  of  existing  project   130, 000. 00 

J  Amonnttbfttcaubf  nrofltably expended  iutiscnlyearendingj'uuedO,  1899  130,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
i,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

GOWANUS  BAT  CHANNELS,  NSW  YORK. 

July  1, 1896,  balani  e  unexpended   $1,160.86 

Jane  30,  1897,  amoont  expended  during  fiscal  year   101. 86 

July  1,  1897,  balance  unexpended   1,  CSS.  00 

BDTTERMILK  CHANNEL,  NEW  YORK. 

July  1,  1896,  balance  unexpended   $2,699.82 

June  SK),  1897,  amount  expended  during  fiacal  year   312. 50 

Jnly  1, 1897, balance  unexpended   2,387.33 

(See  Appendix  F  13.) 

14.  Qoteanvs  Creek  Channel,  Ifew  YorhHarhor, — ^That  part  of  Oowanos 
Greek  improved  under  the  title  of  Gowanus  Creek  Ghaund  is  thepart 
from  the  foot  of  Percival  street  on  the  east  to  the  junction  of  Bed  Hook 
ai)<l  Bay  Bidge  channels  on  the  west. 

Before  improvement  Gk»wanu8  Creek  Channel  had  an  available  low- 
water  depth  of  about  11  feet. 

In  18S1  a  project  for  improvement  of  the  several  channels  in  Gowanus 
Bay  was  adopted  whicL,  as  subsequently  mo<lifled,  provided  for  makiug 
a  depth  of  21  feet  at  mean  low  water  in  the  Gowatius  Creek  Channel, 
with  width  extending  to  tlie  harbor  lines  on  either  side.  This  was 
accomidished  in  1893  under  parts  of  appropriations  made  for  the  sev- 
eral channels,  of  which  it  in  estimated  that  about  $75,000  was  applied 
to  Gowanus  Creek  Channel. 

Up  to  July  1, 1896,  about  $75,000  had  beeu  expended  on  this  work. 
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The  channel  had  been  made  21  feet  deep  at  mean  low  water  to  the  har- 
bor lines  on  either  side,  and  the  project  was  completed. 

Undffl*  tbe  tems  of  the  river  and  harbor  act  of  1896  a  project  was 
adopted  for  making  the  Gowanns  Creek  Channel  26  feet  deep  at  mean 
low  water  between  the  foot  of  Percival  street  and  Red  Hook  Channel, 
at  a  total  estimated  cost  of  $70,000. 

Daring  the  past  fiscal  year  the  channel  of  Gowanas  Creek  between 
the  foot  of  Percival  street  and  Red  Hook  Channel,  a  distance  of  3,000 
fiBot,  has  been  made  26  feet  deep  at  mean  low  wat«r  and  abont  100  feet 
wide,  under  a  contract  not  yet  completed. 

The  commerce  of  Gowanas  Creek  Channel  consists  of  coal,  lamber, 
bnilding  materials,  and  miscellaneoas  goods,  amounting  in  1S96  to 
220,748  tons,  valued  at  $2,403,015.  About  ten  times  this  amount  passes 
through  Gownuns  Creek  to  points  above  Percival  street 

The  improvement  has  resalted  in  admitting  to  this  channel  vessels 
of  15  feet  greatel*  draft  than  formerly. 

The  amount  of  commerce  of  Gowanus  Greek  ^n  1895  was  reported  as 
366,299  tons. 


Jnlyl,  1896,  balance  nnexpanded  $25,000.00 

June  30,  1897,  auMuot  expended  dniing  fiscal  year   11, 129. 50 


July  1,  1897,  baluee  unexpended   13, 870. 60 

Jnly  1, 1897,  ontstatiding  liabiUtiaa   «7, 867. 00 

July  1, 1897,  amount  covered  by  uncompleted  oontraots   3,899.20 

  11,766.20 


July  1, 1897,  balance  available   2, 104. 30 


{Amount  (e0.timate<l}  reqaired  for  completion  of  existine  project   45, 000. 00 

Amonnt  that  can  be  prohtabl  v  expended  in  fiscal  year  endin  e  Jnne 30, 1899  25, 000.  OO 
Submitted  in  oompliance  with  reqairementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  F 14.) 

15.  Newtown  Creeks  New  York. — ^This  is  a  tidal  stream  about  4  miles 
long,  extending  firom  the  eastern  part  of  the  city  of  Brooklyn  to  the 
East  Biver,  opposite  Thirty-fourth  street,  New  York  City.  It  had 
formerly  a  depth  of  12^  feet  at  mean  low  water  at  the  mouth,  decreasing 
to  4  feet  at  the  head. 

In  1880  a  project  for  improvement  was  adopted  which  provided  for 
deepening  the  channel  near  the  mouth  of  the  creek,  at  an  estimated  cost 
of  936,250,  subsequently  increased  to  $44,050.  *-  The  river  and  harbor 
act  of  1882  ordered  a  survey  of  the  creek  from  its  mouth  to  the  Metro- 
politan Avenue  Bridge,  and  under  the  appropriation  of  1884  the  project 
was  extended  to  include  this  section  of  the  creek  and  to  make  a  chan- 
nel throughout  of  21  feet  depth  and  200  feet  width  at  and  near  the  mouth, 
decreasing  to  10  feet  depth  and  100  feet  width  at  the  head,  at  a  total 
estimated  cost  of  $256,500. 

Up  to  July  1, 1896,  $107,500  had  been  expended;  the  channel  fa%l 
been  made  18  feet  deep  and  from  150  to  175  feet  wide  up  to  the  Vernon 
Avenue  Bridge,  a  distance  of  2,300  feet,  with  a  narrow  channel  of  21 
feet  depth ;  above  this  bridge  it  had  been  dredged  to  depths  of  18  to  10 
feet,  with  widths  of  100  to  40  feet,  to  the  head  of  the  stream. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  the  project  for 
Newtown  Creek  was  modified  to  conform  to  this  revised  plan  and 
estimate,  an  appropriation  was  made  for  beginning  the  work,  and  the 
Secretary  of  War  was  authorized  to  enter  into  contracts  for  completion 
of  the  modified  project,  the  item  in  the  act  being  as  follows: 

Improviufc  Nevtown  Creek,  part  of  the  h wbnr  at  N'ew  York :  ContinniuK  improve- 
ment in  accordance  with  modified  project  snhmitted  March  twenty-filth,  eighteen 
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butdred  and  ninety-six,  thirty  thoasand  doUan :  Provided,  That  contraote  may  be 
antand  into  by  the  Secretary  of  War  for  saoh  materials  and  vork  as  may  be  neces- 
sary to  eomplete  the  modiflea  projeot  of  impromnent,  to  be  paid  for  as  appropria- 
tions may  ftx>m  time  to  time  be  made  by  lav,  not  to  exceed  In  the  agraegate  four 
hondred  and  twenty  thousand  doUat^  exolnslTe  of  the  amoitnt  herein  heretofore 
ail^i^uiated. 

Dming  the  past  fiscal  yesv  a  oontract  for  completion  of  the  projeot 
has  been  entered  into,  under  which  the  channel  125  feet  wide  and  18 
fie«t  deep  at  mean  low  water  has  been  extended  from  Vernon  Arenne 
Bridge  for  a  distance  of  7,500  feet.  Work  is  still  in  progress.  The 
contract  rates  are  very  low  and  the  work  projected  can  be  completed 
at  a  total  cost  of  $213,000. 

The  appropriation  of  $183,000,  made  by  act  of  Congress  of  Jane  4, 
1897,  for  completing  the  improvement,  will  be  applied  to  that  end. 

The  commerce  of  Newtown  Creek  consists  principally  of  coal,  build- 
ing materials,  petroleam  and  petroleum  prodncts,  chemicals,  etc., 
amounting  in  1896  to  2,740,482  tons,  valued  at  $39,600,000.  The 
annual  value  of  this  commerce  is  estimated  at  about  one  hundred  times 
the  unonnts  appropriated  for  the  creek. 

The  improvemeot,  so  far  as  made,  has  rendered  much  of  this  com- 
merce possible  and  has  saved  lighterage  on  much  more. 

Joly  1, 1896,  balance  unexpended  «80, 000. 00 

Amount  appn^rlatod  by  sundry  alvil  act  approved  Jane  4,  1897   18^  000. 00 

218,000.00 

June  30f  1887,  amount  expended  dnrlng  flseal  year   20, 963. 67 

J  oly  1, 1897,  balance  nnexpended   19^  046. 33 

July  1, 1^  outstanding  liabilities   $6, 136. 29 

Ju^  1, 1897,  amount  covered  by  unoomploted  contracts          167, 878. 26 

 174,014.65 

July  1, 1897,  balance  available   18, 031. 78 

(See  Appendix  F  15.) 

16.  Fiusaie  River,  New  Jersey. — The  navigable  part  of  this  river 
extends  from  Kewark  Bay  to  t^e  city  of  Passaic,  a  distance  of  about 
16  miles.  The  rise  of  the  tide  in  the  bay  is  4.7  feet,  decreasing  to  3.3 
feet  at  Passaic.  Before  improvement  by  the  United  States  was  begun 
the  navigable  depth  to  the  city  of  Newark  was  about  7  feet  at  mean 
low  vatw;  from  Newark  to  Passaic  it  was  about  3  feet. 

Under  authority  of  the  river  and  harbor  act  of  1872  a  prqjeot  was 
adopted  fat  obtaining  by  dredging  and  diking  a  channel  ftom  Newark 
to  Passaic  City,  to  be  from  50  to  200  feet  wide  and  from  6  to  7^  feet 
deep,  at  an  estimated  cost  of  $123,924.  This  project  was  subsequently- 
modified  and  extended  and  the  estimated  cost  was  increased  to  $193,822. 

Under  authority  of  the  river  and  harbor  act  of  1880  a  project  for 
improving  the  river  below  Newark  was  adopted,  which,  with  a  subse* 
qoent  modification  and  extension,  provided  for  obtaining  by  dredging 
and  diking  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water 
np  to  Center  Street  Bridge,  Newark,  at  an  estimated  cost  of  $353,875. 

Prior  to  1892  appropriations  for  Passaic  Biver  were  made  separately 
for  the  parts  above  and  below  Newark.  Under  the  appropriation  made 
1^  die  jiver  and  harbor  act  of  1892  the  prqjeots  were  consolidated,  and 
the  adopted  project  fas  improvement  now  consists  in  obtaining  by 
dredging  and  diking  a  channel  200  feet  wide  and  10  fbet  deep  at  mean 
loir  water  from  below  Passaic  Light,  in  Newark  Bay,  to  Center  street, 
ifewark;  thence  to  the  head  of  navigation  at  Passaic  City  a  channel 
Biro  97  9 
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from  50  to  200  feet  wide  and  from  6  to  7^  feet  deep,  at  an  estimated  cost 
of  $547,697. 

Up  to  July  1,  1896,  $4^3,759.88  had  beeu  expended;  several  small 
dikes  had  beeu  built  in  the  upper  part  of  the  river  and  0,205  feet  of 
diking  at  the  head  of  Kewark  Bay.  The  channels  had  all  been  dredged 
to  the  required  deptli  and  width,  except  over  one  of  the  bars  above 
Kevark,  but  had  shoaled  and  in  some  places  had  from  1  to  2  feet  less 
than  the  projected  depth. 

During  the  past  year  a  channel  about  4,000  feet  long  was  dredged 
southwai-d  from  a  i)oiiit  tliree-quarters  of  a  mile  below  Passaic  Light, 
making  it  200  to  250  feet  wide  and  12  to  13  feet  deep  at  mean  low 
water;  the  work  was  done  with  the  Government  dredging  plant. 

The  commerce  of  Passaic  Kiver  consists  mainly  of  building  materials, 
iron  and  ores,  fertilizers,  coal,  and  miscellaneous  freights,  reported  aa 
amounting  to  1,243,613  toua  in  1806. 

The  improvements  made  have  resulted  in  enabling  the  nse  of  vessels 
of  greater  dratt  than  formerly  and  in  reducing  materially  t-he  amoant 
of  lighterage  of  cargoes. 

The  annual  valae  of  this  commerce  is  estimate<I  at  aboat  fbrty  times 
the  entire  cost  of  the  completed  improvement. 

Following  is  a  statem«it  of  the  tonnage  of  commerce  reported  for 
several  years  sinre  1890: 

Tod*. 

1890   1,763,645 

1893   1, 276, 169 

1896   1,258,966 

July  1,  1896,  balance  anexpended   919,590.13 

June  30, 1897,  amount  expended  dnring  flseal  year   19, 238. 65 

Jnly  1, 1887,  balance  unexpended   361. 47 

f  Amoant  (estimated)  reqnired  for  completion  of  exifitinff  project   94,  S47. 00 

J  Amoant  that  t-aubeprofitiibly  expended  in  fiscal  year  endiug  JtmeSO,  1899  20, 000;  00 
1  Submitted  in  compliance  with  reqairemeuts  of  seotions  2  of  river  and  i 
[  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

(See  Appendix  F  16.) 

17.  Channel  between  St-aten  Island  ttnd  2^eic  Jersey, — This  is  an  inland 
waterway  about  17  miles  long,  connecting  the  npper  bay,  TSew  York 
Harbor,  with  Baritan  Bay,  at  the  mouth  of  the  Itaritan  Biver. 

There  is  a  natural  deptli  of  15  feet  or  more  at  low  tide  throngh  all  of 
this  channel,  except  for  a  length  of  about  1^  miles  eastward  from  Eliza- 
•bethport,  N.  J.,  where  there  was  a  shoal  with  a  crooked  channel  but  9j 
feet  deep. 

In  1874  a  project  was  adopted  for  making  a  channel  14  to  16  feet  deep 
through  this  shoal,  by  dredging  and  diking,  at  an  estimated  cost  of 
$443,210.  The  only  work  done  under  tbis  project  was  the  building  of 
2,237  feet  of  diking,  at  a  cost  of  $50,000. 

In  1880  a  project  was  adopted  which,  with  subsequent  modifications, 
consists  in  dredging  a  channel  through  the  shoal,  to  be  400  feet  wide 
and  14  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $210,000. 

By  the  river  and  harbor  act  of  1896  the  project  was  extended  to  pro- 
vide for  the  application  of  $5,000  to  dredging  in  Lemon  Creek,  Staten 
Island. 

Up  to  July  1,  IS&ti.  $169,036.20  bad  beeu  expended  nnder  the  present 
l)rojeet;  the  channel  had  been  dredged  to  a  depth  of  14  feet  at  mean 
low  water,  with  width  of  400  feet  at  and  west  of  the  bend  at  Oomer 
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Stake  Light  and  width  of  250  to  300  feet  east  of  the  light.  The  chan- 
nel at  and  west  of^the  light  had  narrowed  from  the  washing  in  of  the 
banks.   No  work  had  been  done  in  Lemon  Greek. 

During  the  past  fiscal  year  the  channel  in  the  vicinity  of  the  Comer 
Stake  Light  for  a  length  of  4,000  feet  was  widened  on  the  sonfch  side 
by  an  average  width  of  50  feet,  principally  removing  material  which 
had  washed  into  the  previously  dredged  channel. 

At  Lemon  Greek  a  channel  8  feet  deep  at  mean  high  water  [about  3^ 
feet  at  low  tide)  was  dredged  50  feet  wide  for  a  distance  of  850  feet  from 
deep  water  in  the  bay,  and  was  extended  1,120  feet  farther  with  width 
of  35  feet. 

The  commerce  of  the  channel  between  Staten  Island  and  New  Jersey 
oonaiBts  of  oil,  coal,  and  misceHaneoas  freights  ftom  tide- water  termini; 
brick,  clay,  and  fertilizers  irom  manufactories  along  the  waterway, 
together  with  the  through  traffic  between  Baritan  Bay,  Baritan  and 
Elizabeth  rivers,  Woodbridge  and  Bichmond  ereeks  and  New  York 
Harbor. 

The  annual  amount  of  freight  so  carried  is  about  9,000,000  tons,  and 
its  annual  value  is  estimated  at  about  three  hundred  times  the  cost  of 
the  present  prqjeot. 

July  1.1896,  balance  unexpended   $13,063.80 

June  30, 1897,  amount  expended  doling  fiscal  year   13, 034. 11 

July  1, 189T,  balance  unexpended   29. 69 

f  Amonnt  (oBtimated)  reqaired  for  completion  of  ezistinff  project   32, 000. 00 

,'  AmooDtthat  can  be  proQ  tably  expended  in  fi  scaly  ear  eu<lTug  June  30, 1899   32, 000. 00 
~l  Submitted  in  compliance  with  leqniremeDta  of  Bectiona  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  of  Bnndry  civil  act  of  June  4, 1897. 

(See  Appendix  F 17.) 

18.  Mizabeth  Biwr,  Nim  Jer»«g,—Thi&  is  a  tidal  stream  which  origi- 
nally had  an  amiable  high-water  depth  of  4  feet  up  to  the  head  of 
navigation,  at  Broad  street,  Elizabeth,  about  2g  miles  above  its  mouth. 
The  natural  width  of  the  stream  was  from  50  to  90  feet. 

Under  authority  of  the  river  and  harbor  act  of  1870  a  project  was 
adopted  for  improvingthe  river  by  dredging  a  channel  60  feet  wide  and 
7  feet  deep  at  mean  high  water  up  to  the  head  of  navigation,  at  an  esti- 
mated cost  of  $25,530,  increased  in  1882  to  $43,160  on  account  of  the 
greater  cost  of  the  work. 

Tip  to  July  1, 1806,  $39,938.61  had  been  expended;  a  channel  of  the 
required  depth  had  been  made  up  to  Bridge  street,  about  one-fourth  mile 
below  Broad  street,  Elizabeth,  with  widths  from  30  to  GO  feet.  Farts 
of  the  channel  had  l>een  redredged  several  times. 

During  the  past  fiscal  year  a  contract  fbr  dredging  has  beeiL  ent«^ 
into,  but  work  has  not  yet  been  begun. 

The  available  ftinds  will  be  applied  to  restoring  the  depth  of  7  feet  at 
mean  high  water  witii  as  |preat  width  as  practicable. 

The  commerce  of  this  river  consists  of  coal,  bnilding  materials,  and 
miscellaneous  freights,  reported  in  1896  as  amounting  to  36,066  tons, 
valued  at  $173,760.  It  can  now  be  delivered  at  Elizabeth  wharves  in 
vessels  of  greater  draft  than  formerly. 

The  annnal  value  of  commerce  is  estimated  at  about  four  times  the 
total  cost  of  the  improvement. 

The  following  shows  the  reported  amounts  of  commerce  of  Elizabeth 
Biver  during  several  years  since  1890: 


Tons. 


Tons. 


1890 
1883, 


40,340  1894. 
28,664  1895 


28,554 
21,660 
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July  1, 1896,  balance  unexpended   $3, 221. 39 

June  30, 1897,  nmonnt  expended  during  fisoal  year    32. 30 

July  1,  1897,  balance  unexpended  '.   8,189.00 

July  1, 189^  amount  covered  by  uncompleted  eontraote   1^800.00 

July  1, 1897,  balance  available   380.09 

(See  Appendix  F 18.) 

19.  Baritan  River ,  Ifew  Jersey. — This  river  is  a  tidal  stream  from  its 
moath  up  to  'New  Brunswick,  K.  J.,  a  distance  of  12  miles,  where  it  is 
the  eastern  terminus  of  the  Delaware  and  Haritan  Oanal. 

Before  improvement  by  the  United  States  the  channel  to  New  Bruns- 
wick was  obstructed  by  several  extensive  shoals,  with  depths  of  6^  to 
8^  feet  at  mean  low  water. 

In  1878  a  project  for  imi>rovement  was  adopted  pfoviding  for  a  chan- 
nel 200  feet  wide  and  10  feet  deep  at  mean  low  water  from  the  mouth 
to  the  canal  terminus  at  New  Brunswick,  to  be  obtained  by  dredging, 
diking,  and  rock  excavation,  at  a  total  estimated  coat  of  |2,093,(>62.05. 

Up  to  July  1, 1896,  $630,594.26  had  been  expended;  four  dikes  had 
been  completed  and  the  fifth  and  last  more  than  half  finished.  The 
channel  had  been  made  the  fall  depth  of  10  feet  at  mean  low  water  to 
within  1,100  feet  of  the  canat  terminns,  tiie  lower  8^  miles  being  2(H) 
feet  wide  and  the  upper  port  100  feet  wide;  400  feet  additional  length 
had  been  made  60  feet  wide  and  9  feet  deep.  The  sand  cuts  had  shoaled 
in  places,  so  that  the  available  depth  was  about  9  feet. 

During  the  past  fiscal  year  8,694  tons  of  rock  has  been  broken  under 
contract,  of  which  7,249  tons  has  been  dredged  up  and  removed  by 
the  Government  plant.  The  channel  of  100  feet  width  and  10  feet 
depth  has  been  extended  to  within  700  feet  of  the  canal  terminus. 

Future  appropriations  will  be  applied  to  maintaining  the  dikes  and 
channels,  and  to  extending  and  widraiing  the  upper  .part  of  the  channel 
as  projected. 

The  commerce  of  this  river  consists  principally  of  coal,  ores,  lumber, 
brick,  clay,  manufactured  articles,  and  miscellaneous  merchandise, 
amounting  in  1896  to  1,136,974  tons,  valued  at  about  $18,000,000.  As 
a  result  of  the  improvement  larger  vessels  can  be  used  than  formwly 
and  with  less  delay  for  tides. 

The  annnal  value  of  commerce  is  estimated  at  eight  to  nine  times  the 
estimated  cost  of  the  completed  improvement. 

The  following  shows  the  variations  in  amount  of  commerce  reported 
for  several  years  since  1885: 

TonB.  Tons. 

1885   1,634,134  '  1893   1,446,668 

1890   1,661,425    1894   1,138,693 

1892   1,120,302  ,  1895   975,101 

July  1, 1896,  balance  unexpended   $S0, 6S6. 74 

June  90, 1897,  amount  expended  daring  fiscal  year   8, 739. 23 

July  1,1897,  balance  unexpended   11,916.61 

Jnly  1,^7,  outstanding  liabilities   «6,166.70 

July  1, 18971  amount  covered  by  uncompleted  contracts   2, 370. 54 

  7,686.24 

July  1, 1897,  balance  available   4,380.27 


Amount  (estimated)  required  for  completion  of  existing  project         1, 442, 412. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

SO,  1899   50,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of 1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  10.) 
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South  River^  I^ew  Jersey, — South  River  is  a  narrow  tidal  stream 
tributary  to  the  Raritan  River  at  a  point  about  8  miles  above  its  month 
and  affording  water  communication  to  a  large  brick  manufacturing  dis- 
trict. Before  the  improvement  of  this  stream  was  undertaken  by  the 
United  States  a  private  canal  aboat  three-fourths  of  a  mile  long  had 
been  dredged  from  near  Washington,  on  the  South  River,  to  Sayreville, 
on  the  Raritan,  shortening  the  sailing  course  by  about  2  miles. 

In  1880  the  available  depth  through  the  canal  was  about  3^  feet,  and 
thence  to  the  head  of  navigatioD,  6,3  miles  above  Sayreville,  about  2^ 
feet. 

In  1880  a  project  for  improvement  was  adopted  which  provided  for 
correcting  the  canal  outlet  and  for  obtaining  by  dredging  and  diking  a 
channel  100  feet  wide  and  8  fiwt  deep  to  Washington,  thence  6  feet  deep 
to  Bissetts,  3|  miles  tmm  the  montii,  thence  to  Old  Bridge,  the  head  of 
navigation,  4  feet  deep,  at  an  estimated  cost  of  $194,695,  reduced?  in 
1892  to  $176,975. 

tTp  to  July  1, 1896,  $82,424.05  had  been  expended,  the  mouth  of  the 
canal  had  been  rectified,  and  six  dikes  bad  been  built  below  Washing- 
ton. A  channel  50  to  75  feet  wide  and  8  feet  deep  had  been  dredged 
up  to  Washington,  and  parts  of  the  channel  above  Washington  had 
been  made  6  feet  deep.   These  channels  had  shoaled  in  several  places. 

During  the  past  fiscal  yesa  shoals  in  the  dredged  channel  below 
Washington  were  removed,  making  a  continuous  depth  of  8  fleet  up  to 
tlie  landings,  with  minimum  width  of  60  fleet. 

Future  appropriations  will  be  applied  to  dredging  the  channels  as 
{Hmtosed  in  the  adopted  project. 

The  commerce  of  South  Btver  consists  prindpally  of  brick,  clay,  coal, 
eto.,  amounting  in  1896  to  216,783  tons,  valued  at  $1,200,000. 

The  increas^  depth  obtained  has  made  the  transportation  of  these 
articles  easier  than  formerly.  The  annual  value  of  the  commerce  in 
1896  is  about  seven  times  the  cost  of  the  improvement,  when  completed. 

The  following  shows  the  reported  commerce  of  South  River  fbr 
several  years  since  1890: 

Tons.  Tons. 

1890    364,154  i  1894   160,600 

1893   168,461*    1896   177,794 

1883   156>260  | 

July  1, 1896,  balance  unexpended   $5, 576. 95 

Jane  30, 1897,  amoimt  expended  during  fiscal  year   4, 993. 15 

July  1, 1897,  balance  unexpended   582. 80 


{Amount  (estimated)  required  for  completion  of  existing  project   88, 975. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1899   10, 000. 00 
Submitted  in  comi^iance  with  reqnirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  anudiy  civil  act  of  June  4, 1897. 

(SeeAppendlxF20.) 

21,  Baritan  Bay,  yew  Jersey. — Baritan  Bay  is  the  western  part  of 
the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New  Jersey 
shore,  and  Staten  Island. 

Prior  to  improvement,  the  deepest  natural  channel  from  Perth  Amboy 
to  the  Atlantic  Ocean  followed  the  sonth  shore  of  Staten  Island  for  4^ 
miles  to  Segnine  Point,  where  it  was  separated  from  deep  water  beyond 
by  a  shoal  14<^  feet  deep,  and  there  were  two  smaller  shoals  on  the  side 
of  the  channel  opposite  Wards  Point,  at  the  southwest  end  of  Staten 
Island.  From  Sonth  Amboy  to  the  Perth  Amboy  Ohannel  at  Great 
Beds  light  the  available  depth  was  12  feet. 
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Under  aatbority  of  the  river  and  harbor  act  of  1881,  a  project  was 
adopted  for  making  ttio  channel  ^om  Segaine  Point  out  to  deep  water 
300  feet  wide  and  21  feet  deep  at  mean  low  water,  at  a  cost  of  $126,500. 
In  1886,  when  appropriations  had  been  mafle  in  excess  of  the  estimated 
cost  of  this  work,  the  project  was  extended  to  inclade  deepening  cer- 
tain shoals  off  Wards  Point,  to  improve  the  access  to  Seguine  Point 
Channel.  Under  the  terms  of  the  river  and  harbor  acts  of  1890  and 
1892  the  project  was  extended  to  include  a  channel  300  feet  wide  and  15 
feet  deep  from  South  Amboy  to  deep  water  near  Great  Beds  Light, 
and  the  total  estimated  cost  was  increased  to  $357,875,  To  comply 
with  the  t«rms  of  the  river  and  harbor  act  of  1896  the  project 'was 
fiirther  extended  so  as  to  make  the  South  Amboy  Channel  300  feet 
wide  and  21  feet  deep,  at  an  additional  cost  of  $150,000.  The  present 
project  for  improvement,  therefore,  consists  in  making  channels  21  feet 
de«p  at  mean  low  water  and  300  feet  wide  from  Segoine  Point  to  deep 
water  outside  at  the  bend  opposite  Wards  Point,  and  from  South  Amboy 
to  deep  water  near  Great  Beds  Light,  at  a  total  estimated  cost  of 
$507,875. 

Up  to  July  1,  189C,  $302,465.79  had  been  expended;  the  Seguine 
Point  Channel  had  been  dredged  to  the  full  depth  and  width,  but  had 
shoaled  so  that  the  availabledepths  were  from  IG  to  IS  feet;  the  Wards 
Point  Channel  had  been  made  21  feet  deep  and  300.  feet  wide  and 
remained  in  fair  condition  for  navigation ;  the  South  Amboy  Channel 
had  been  dredged  15  feet  deep  and  300  feet  wide,  and  has  shoaled  from 
1  to  3  feet. 

During  the  past  fiscal  year  the  Seguine  Point  Channel  was  dredged 
BO  as  to  make  21  feet  depth  at  mean  low  water  for  a  width  of  100  feet, 
and  19  feet  depth  or  over  for  an  additional  100  feet  of  width ;  the  South 
Amboy  Channel  was  made  21  feet  deep  for  a  width  of  100  to  150  f&&C 

The  commerce  of  Karitan  Bay  consists  mainly  of  coal,  brick,  mana- 
fiuitores,  and  miscellaneoas  A-eights,  amounting,  in  1896,  to  4,629,514 
tons.  The  improvement  already  made  has  rendered  it  possible  to  nse 
la^er  and  deeper  vessels  than  formerly,  and  with  leas  delay  for  tides. 

'!nie  annual  value  of  this  commerce  is  estimated  at  about  sixty-two 
times  the  total  estimated  cost  of  the  project  when  completed. 

Following  is  the  reported  amount  of  commerce  ibr  sevraal  jrears  nnce 
1890: 

Tons. 

1890   3,845,866 

1892   (•) 

1893   (•) 

July  1, 1896,  balance  uueipended  :  $75, 014. 21 

Jnii»  30, 1897,  amount  expended  during  fiscal  year   70,  918. 17 

July  1,  1897,  balance  unexpended   4, 116. 04 

July  1,1897,  outstanding  liabilities  —   46.67 

July  1, 1897,  balance  available   4, 069. 37 


Tons. 

18ftl   (•) 

1895   3,888,995 


{Amount  (estimated)  required  for  completion  of  existing  project   130,376.00 
Amount  thatoanbeprofitably  expended  in  fiscalyear  ending  June30,1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  June  4. 1897. 

(See  Appendix  F  21.) 

2j2.  Mattawan  CreeJc,  Neie  Jersey. — Before  improvement  by  the  United 
States  this  small  tidal  stream  was  obstructed  at  its  month,  in  Keyport 
Harbor,  by  a  mud  fiat,  through  which  a  narrow  channel  of  3  feet  depth 


Beported  the  same  as  In  1890. 
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existed,  but  was  too  crooked  for  use.  Above  this  flat  there  was  a  4-fi>ot 
channel  for  a  mile  and  a  narrow  channel  3^  feet  deep  for  three-fonrths 
of  a  mile  farther  and  nearly  to  the  head  of  navigation  at  Kattawan. 
The  rise  of  tide  is  4.9  feet. 

Under  authority  of  the  river  and  harbor  act  of  1881,  a  project  was 
adopted  for  improving  the  stream  by  dredging  to  make  a  channel  4 
feet  deep  at  mean  low  water,  to  be  100  feet  wide  up  to  Winkson  Greek, 
nearly  a  mile  from  the  mouth,  and  thence  to  the  head  of  navigation  to 
be  75  feet  wide,  at  an  estimated  cost  of  $33,120. 

Up  to  July  1, 1890,  $35,978.49  had  been  expended.  The  channel  had 
been  made  4  feet  deep  at  mean  low  water  ap  to  the  Mattawan  Steam- 
boat Dock,  with  widths  ranging  from  40  to  100  feet,  the  greatest  widths 
being  generally  in  the  lower  part  of  the  creek. 

During  the  past  fiscal  year  a  contract  for  dredging  has  been  entered 
into,  bat  operations  have  not  yet  been  begun. 

The  estimated  amount  for  completion  of  the  project  had  been  appro- 
priated in  1802,  but  owing  to  shoaling  during  the  progress  of  work, 
the  project  is  not  yet  completed  to  the  proposed  width.  It  is  estimated 
that  a  channel  sufficient  for  the  requirements  of  looftl  commerce  can 
be  maintained  at  an  average  annual  cost  of  $3,000. 

The  commerce  of  Miittawan  Creek  consists  mainly  of  farm  produce, 
fertilizers,  brick,  coal,  and  miscellaneous  freights,  amounting  in  1896 
to  435,000  tons.  The  annual  value  of  this  commerce  is  estimated  at 
about  110  times  the  total  amount  expended  upon  the  improvement. 

The  improvement,  as  far  as  made,  has  given  increased  depth  and 
width  to  the  channel  and  has  rendered  navigation  of  the  stream  easier. 

Following  is  a  statement  of  the  commerce  of  Mattawan  Greek,  as 
reported  for  several  years  since  1890: 

Toss.     I  Tons. 

1890   187,850  I  1894   658,000 

1882   328,500  I  1886   338,025 

18S8   578,700  ! 

Jnly  1, 1896,  babmoe  unexpended   93, 141. 51 

June  90, 1887,  amonnt  expended  dnring  flseal  year   7. 66 

July  1, 1897.  balance  unexpended. . .  -■   3, 133. 86 

Jnly  1,  I^,  amonnt  covered  by  uncompleted  contracts   2, 700. 00 

July  1, 1897,  balance  available   438. 86 

{Amonnt  required  for  maintenance  in  Bscal  year  ending  June  30,  1899...  3,000.00 
Submitted  iu  compliance  with  requiremeuta  of  Beotiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  eundry  oivil  act  of  June  4,  1897. 

(See  Appendix  F  22.) 

23.  Keyport  Harbor,  Hew  Jersey. — Keyport  Harbor  was  originally 
accessible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6-foot  channel 
had  been  dredged  nt  private  expense,  which  had  shoaled  in  1872  to  5} 
feet,  and  in  1882  to  5  feet,  the  range  of  tide  being  4.9  feet. 

A  survey  of  Keyport  Hai'bor  was  ordered  by  Gongress  in  1872,  and  a 
plan  for  improvement  was  submitted,  contemplating  dredging  a  channel 
from  the  vicinity  of  the  steamboat  dock  to  Baritan  Bay,  about  4,700 
feet,  to  be  200  feet  wide  and  8  feet  deep  at  mean  low  water ;  estimated 
cost  $30,475.  Q^s  project  was  adopted  under  the  river  and  harbor  act 
of  1882,  but,  on  account  of  shoaling  since  the  survey  of  1872,  the  esti- 
mate of  cost  was  then  placed  at  $40,475. 

Up  to  July  1, 1896,  $40,269.32  had  been  expended.   In  1883  a  channel 
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8  feet  deep  aud  from  IGO  to  200  feet  vide  had  been  dredged  £rom  the 
Keyport  wharves  to  B(u*itan  Bay.  No  fhrther  work  was  done  nntil  1890^ 
when  this  channel  had  almost  completely  filled;  since  then  parts  of  it 
have  been  redredged,  and  July  1, 1896,  the  outer  half  of  the  channel 
was  7|  feet  deep,  the  inner  part  being  8  feet  deep  for  35  feet  width,  and 
but  6  feet  deep  for  100  feet  width. 

During  the  past  fiscal  year  a  channel  1,100  feet  long  and  75  feet  wide 
was  dredged  outward  from  the  steamboat  dock,  making  8  feet  depth 
where  the  depth  prior  to  dredging  was  G  feet.  This  channel  includes  the 
channel  dredged  in  1896,  which  had  almost  completely  filled. 

The  estimated  amount  required  for  completion  of  the  project  has 
been  appropriated,  but  on  account  of  shoaling  since  the  beginning  of 
work  the  channel  is  not  completed  to  the  dimensions  desi^^.  If  tiie 
diannel  contemplated  in  the  project  is  to  be  made  and  maintained,  far- 
ther appropriations  will  be  needed.  It  is  estimated  that  a  channel 
sufficient  for  the  requirements  of  local  commerce  can  be  miuntained  at 
an  average  annual  cost  of  $5,000. 

The  commerce  of  Keyport  Harbor  consists  mainly  of  farm  prodace, 
fertilizers,  brick,  coal,  and  miscellaneous  freights,  amounting  in  1896  to 
540,200  tons.  The  annual  value  of  this  commerce  is  estimated  at  about 
170  times  the  amount  expended  upon  the  improvement  of  the  harbor. 

The  improvement,  as  far  as  made,  has  resulted  in  a  channel  through 
which  the  ordinary  commerce  of  the  harbor  can  pass  with  little  delay 
for  tides. 

The  following  table  shows  the  amoant  of  oommerce  reported  for 
several  years  since  1890; 

Tone.  Tom. 

1890   222,965    1894    687,160 

1892   (')       1896   434,625 

1893.,   (•) 

July  1, 1896,  lialanoe  nnexpended   $3, 706. 68 

Jaue  30,  1897,  amoant  expended  dnring  flaoal  year   2, 489. 29 

July  1,  1897,  balanco  nnexpeDded   216.89 

July  1,  1897.  oiitatanding  liabilities   6.67 

July  1,  1897,  balance  available     906.73 


fAmonnt  required  for  maintenance  in  fiscal  year  ending  Jane  30,  1899. . .     6, 000. 00 
Bnbniitted  in  compliance  with  requirementa  of  aectionH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  Bnndzy  civil  act  of  Jnne  4,  1897. 

(See  Appendix  F  23.) 

24.  Shoal  Harbor  and  Compton  Greek,  Ifew  Jersey. — Shoal  Harbor  is 
on  the  south  shore  of  Sandy  Hook  Bay,  5  miles  from  Sandy  Hook. 
Oompton  Creek  is  a  narrow  stream  emptying  into  Shoal  Harbor,  with 
depths  of  3  to  6  feet  up  to  a  highway  bridge,  about  one-fourth  of  a  mile 
above  its  mouth,  and  is  used  as  a  harborfor  small  vessels.  The  entrance 
to  the  creek  is  obstructed  by  a  broad,  fiat  sboal,  which  had  originally 
less  than  1  foot  depth  at  mean  low  water.  The  rise  of  tide  is  4^  feet. 

The  project  for  improvement,  adopted  under  authority  of  the  river 
and  harbor  act  of  1890,  proposed  a  channel  4  feet  deep  at  mean  low 
water^  connecting  Compton  Greek  with  Sandy  Hook  Bay,  to  be  150  feet 
wide  in  the  bay  and  75  feet  wide  in  and  near  the  month  of  the  creek, 
to  be  protected  by  a  dike  if  necessary.  The  estimated  cost  is  $64,130. 

Up  to  July  1, 1896,  $10,933.91  had  been  expended  on  this  improve* 
ment.  A  channel  4  feet  deep  and  75  feet  wide  had  been  dredged  tcom 

•  No  report. 
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inside  the  moath  of  the  creek  to  the  I  foot  contour  in  the  bay,  a  dis- 
tance of  1,656  feet.  This  channel  already  affords  a  slight  reli<»  to  the 
small  vessels  which  harbor  in  the  creek. 

During  the  past  fiscal  year  a  channel  was  dredged  1,025  feet  oatward 
from  the  steamboat  dock,  making  4  feet  depth  at  mean  low  water  for  a 
width  of  26  feet  for  the  upper  1,200  feet,  and  width  of  75  feet  for  the 
lower  425  feet.  This  channd  paHly  overlies  the  one  previously  dredged^ 
which  was  found  to  have  shoale^. 

Future  appropriations  should  be  applied  to  extending  and  completing 
the  channel  as  projected. 

The  commerce  consists  mainly  of  farm  and  fishing  products^  flerti- 
Kzers,  and  misoellaneons  fiteights,  amounting  in  1806  to  167,000  tons. 
The  annual  value  of  this  commerce  is  estimated  at  about  five  times  the 
cost  of  the  improvement  when  completed. 

The  advantage  realized  from  the  improvement,  as  far  as  now  made, 
is  an  increase  of  2  feet  in  depth  of  the  entrance  to  Oompton  Greek. 

Following  is  a  statement  of  the  amounts  of  commerce  reported  for 
sevend  yean  since  1890: 

Tons. 

1890   85,500 

IMS   62,000 

1888   69,500 

Jnly  1,  1896,  balance  unexpended   $5, 066. 09 

Jane  30, 18^,  amonnt  expended  daring  fiscal  year   5,  007. 21 

Jnly  1, 1897,  bsJance  nnezpended   58. 88 


Tons. 

1894  V   106,000 

1895   152,000 


{Amonot  (eBtimated)  required  for  completion  of  existing  project   48, 130. 00 

Amonntuiat  can  beprontabl^expendedinflacalyeareDdingJuBeSO,  1899  15,000.00 
Submitted  in  compliance  with  reqairements  of  Bcotions  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  Bimdry  oivil  act  of  Jane  4,  1^. 

(See  Appendix  F  24.) 

Shrewsbury  River,  New  Jersey. — This  river  consists  of  two  large 
tidal  basins  in  eastern  New  Jersey,  which  discharge  tlirongb  a  common 
ontletinto  Sandy  Hook  feay.  Before  improvement  by  the  United  States 
was  undertaken  the  available  depth  to  Oceanic,  on  the  UTorth  Branch 
and  5  miles  above  the  month,  was  3^  feet;  to  Branchport,  on  the  South 
Branch  and  9  mUes  from  the  month,  it  was  2^  feet. 

Under  the  river  and  harbor  act  of  1871,  a  project  was  adopted  for 
making  6  feet  depth  across  certain  bars  in  the  lower  part  of  the  river; 
this  was  completed  in  1873  at  a  cost  of  $19,000.  The  channels  soon 
filled  up. 

Under  anthorily  of  the  river  and  harbor  act  of  1879,  a  project  was 
adopted  for  making,  by  dredging  and  diking,  a  channel  6  feet  deep  at 
mean  low  water  and  i^om  150  to  300  feet  wide  tbrongh  the  shoals  in 
the  main  stem  and  both  branches,  at  an  estimated  cost  of  $142,086. 
Owing  to  the  necessity  of  frequent  redredging  and  U>  the  prices  being 
higher  than  anticipated,  the  estimate  for  completion  was  increased  to 
$234,062. 

Up  to  July  1, 1896,  $218,963.98  had  been  expended  upon  this  project. 
Channels  6  feet  deep,  with  widths  from  60  to  200  feet,  had  been  dredged 
and  nine  dikes  had  been  built.  The  full  depth  and  width  of  the 
dredged  channels  did  not  remain  permanent  and  several  of  the  bars 
had  been  redredged  more  than  once.  The  outer  channel  had  been 
deepened  by  scooring  to  7  feet  at  mean  low  water,  bat  the  available 
dep^h  through  the  Nort^  and  South  branches  was  about  4  feet. 

During       past  winter  the  sea  broke  tbrongh  the  narrow  neck  of 
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Sandy  Hook  peninsula  which  separates  Shrewsbury  Birw  from  ih» 
Ocean  and  deposited  a  bar  of  sand  completely  across  the  east  chaanel 
at  Island  Beach,  filling  the  channel  above  high-water  level,  almost  com- 
pletely suspending  navigation  in  the  river.  The  appropriatiou  of  1806 
was  applied  to  opening  the  channel  west  of  Island  Beach,  and  to 
deepening  three  small  shoals  in  the  river.  A  channel  100  feet  wide 
aud  6  feet  deep  at  mean  low  water  was  cnt  through  west  of  Island 
Beach  for  a  distance  of  2,400  feet,  connecting  deep  water  above  and 
below  and  restoring  navigation  for  the  season  of  1897.  The  work  is 
nearly  completed. 

Future  appropriations  should  be  applied  to  maintaining  the  chann^ 
of  6  feet  depth  with  width  of  100  to  150  feet  and  to  maintaining  and 
extending  the  dikes.  The  channel  east  of  Island  Beach  can  not  be 
reopened  until  the  inlet  breach  in  the  Sandy  Hook  peninsula  is  perma- 
nently closed.  It  is  estimated  that  channels  sufficient  for  the  require- 
ments of  local  commerce  can  be  maintained  at  an  average  annual  oost 
of  $10,000. 

The  commerce  of  Shrewsbury  Biver  consists  mainly  of  coal,  farm  prod- 
uce, fertilizers,  fish,  and  miscellaneous  freights,  of  which  868,130  tons 
was  reported  in  1896.  The  annual  value  of  this  commerce  is  estimated 
at  about  forty  times  the  amount  expended  upon  the  progeot  for  improve- 
ment. 

As  a  result  of  the  improvement  of  this  river,  the  vessels  carrying  the 
above  freights  are  less  dependent  on  tides  than  formerly. 

Following  is  a  statement  of  the  tonnage  of  freights  reported  for 
several  years  since  1S90: 


Tons. 

1890   656,500 

1892   672,000 

1893   737,000 


Ttma. 

1894   939,000 

1896   630,100 


July  1,  1896,  balance  unexpended    $15,036.03 

Jane  80,  1897,  amount  expended  during  fiscal  year   7, 289. 03 

July  1,  1897,  balance  unexpended   7, 746. 99 

July  1, 1897,  ontBtanding  liabUitiae   6,670.79 

July  1,  1897,  balance  available   1, 176. 20 


{Amount  (eBtimated)  required  for  completion  of  exifttiug  project   63.00 

Amount  required  for  maintenance  in  fiscal  year  ending  June  30, 1^  . .  10, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  andof  sundry  otril  act  of  June  4, 1897. 

(See  Appendix  F  25.) 

26.  Memoving  sunken  vesaeU  or  crqft  ohHructing  or  mdangering  naviga- 
tion,— 1.  The  schooner  Lizzie  D.  Sttundera  sunk  on  shore  at  one  of  the 
Tliimble  Islands,  east  of  Brantord,  Gonn.,  in  October,  1895,  and  after- 
wards fell  off  into  IIJ  feet  of  water,  where  she  was  a  source  of  danger  to 
vessels  entering  the  harbor  at  Thimble  Islands.  In  July,  1897,  the 
wreck  was  lifted,  towed  away,  and  sunk  in  17  &thoms  of  water  in  Long 
Island  Sound. 

2.  The  coal  barge  Mist  was  abandoned  in  Raritan  Bay,  New  Jersey, 
in  December,  1895,  She  was  removed  from  the  channel  in  April,  1896, 
any  finally  disposed  of  in  July,  1896. 

3.  The  schooner  Anna  Augmta  was  run  down  aud  sunk  in  Baritan 
River,  New  Jersey,  in  13  feet  depth  of  wat^,  on  September  14, 1896, 
where  she  was  abandoned.  The  wreck  was  removed  in  January,  1807, 
and  placed  behind  one  of  the  dikes  in  the  Baritan  Biver. 

4.  The  steam  tug  William  Horre  exploded  her  boiler  and  sunk  in 
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Qowanxis  Oanal^  Kew  York  Harbor,  on  October  23, 1896,  and  lay  iu  12 
feet  deptli  of  water  off  Smith  street,  Brooklyn.  The  wreck  was 
removed  in  Janaary,  1897.  It  was  found  to  be  completely  shattered 
by  the  explosion  and  worthless. 

5.  The  schooner  John  B,  Conover  grounded  and  sunk  in  Sheepshead 
Bay,  New  York,  on  April  8, 1897,  and  lay  on  the  soath  side  of  the 
channel  in  depths  of  8  to  16  feet  at  low  tide.  This  wreck  was  removed 
Jane  28,  1897.   It  was  found  to  be  old,  badly  strained,  and  worthless. 

The  total  amount  expended  during  the  year  on  removal  of  wrecks 
was  $1,865.07. 

(See  Appendix  F  26.) 

KXAJOHATIONS  AIID  BUBTBTS  MADE  IN  OOUPLIANCX  WITH  Bn'£B 
AND  HABBOB  ACT  OF  JVNS  3,  1896. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
M^j.  H.  M.  Adams,  Corps  of  Engineers,  imd  reports  thereon  submitted: 

1.  Preliminary  examination  for  channel  connecting  Fltiahing  Bay  and 
Newtown  Creekj  New  Torlc. — Major  Adams  submitted  report  of  exami- 
nation September  29, 1896.  It  is  his  opinion,  concnrred  in  by  the  divi- 
sion engineer.  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Engi- 
neers, aud  by  the  Chief  of  Engineers,  that  the  construction  of  a  channel 
between  Flushing  Bay  and  Newtown  Creek  is  not  worthy  to  be  nuder- 
taken  by  the  United  States  under  existing  conditions.  The  report  was 
transmitted  to  Congress  fmd  printed  in  Honse  Doc.  No.  60,  Fif^-fonrth 
Congress,  second  bm^ou.  (^ee  also  Appendix  F  27.) 

3,  Preliminary  examination  of  Roslyn  Harbor,  New  York. — M^jor 
Adams  submitted  report  of  examination  January  15,  1897.  For  the 
reasons  given,  he  is  of  the  opinion  that  the  improvement  of  Boslyn 
Harbor  is  a  work  not  worthy  of  being  undertaken  by  the  United 
States,  and  this  opinion  is  concurred  in  by  the  division  engineer^  Colo- 
nel (now  Brigadier-General)  Wilson,  and  by  the  Chief  of  Engineers. 
The  report  was  transmitted  to  Congress  and  printed  in  Honse  Doc.  No. 
215,  Fifty-fourth  Congress,  second  session.   (See  also  Appendix  F  28.) 

3.  Preliminary  examination  of  harbor  at  Oyster  Bay,  New  York. — 
Major  Adams  submitted  report  of  examination  January  8, 1897.  It  is 
his  opinion,  concurred  in  by  the  division  engineer,  Colonel  (now  Briga- 
dier-General) Wilson,  and  by  the  Chief  of  Engine^s,  that  the  improve- 
ment of  the  harbor  n^n  the  plan  desired  is  not  a  work  "worthy  to  be 
undertaken  by  the  United  States.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  201,  !^fty-foarth  Congress,  second 
session.   (See  also  Appendix  F  29.) 

4.  Preliminary  examination  of  Lloyds  Harbor,  with  a  view  to  its  con- 
nection with  Cold  Spring  Bay,  New  York. — Mf^or  Adams  submitted 
report  of  examination  Jannary  8,  1897.  He  is  of  opinion  that  the  con- 
nection of  Lloyds  Harbor  with  Cold  Spring  Bay  by  a  navigable  chan- 
nel is  not  an  improvement  worthy  to  be  undertaken  by  the  United 
States,  and  his  opinion  is  concurred  in  by  the  Division  Engineer,  Colonel 
(now  Brigadier-General)  Wilson,  and  by  the  Chief  of  Engineers.  The 
report  was  transmitted  to  Congress  and  printed  in  Honse  Doc.  No.  204, 
Fifty  fonrth  Congress,  second  session,   (See  also  Appendix  F  -30.] 

5.  Preliminary  examination  of  Northport  Harbor,  New  York. — Me^or 
Adams  submitted  report  of  examination  November  10, 1896,  In  tilxe 
opinion  of  M%ior  Adams  and  of  the  division  engineer,  Colonel  (now 
Brigadier-General)  Wilson,  Northport  Harbor  is  worthy  of  improvement 
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by  the  United  States  to  the  extent  of  deepening  the  channel  along  the 
village  water  front  to  make  It  from  9  to  10  or  perhaps  12  feet  deep  and 
100  feet  wide  for  a  distance  estimated  at  2,000  feet.  The  Chief  of  Engi- 
neers concarred  in  this  opinion  in  so  far  as  to  advise  the  making  of  a 
survey  of  the  harbor^  estimated  to  cost  $2.50,  npon  the  results  of  which 
a  more  reliable  opinion  can  be  formed  as  to  the  extent  of  the  improve- 
ment justified  by  the  commerce  involved.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  Ko.  90,  Pifty-fborth  Congress, 
second  session.   (See  also  Appendix  F  31.) 

6".  Preliminary  examination  of  8miihtoicn  Harbor,  JTew  York. — Major 
Adams  aabmitted  report  of  examination  December  15, 1696.  It  is  Ms 
opinion  that  the  improrement  of  this  locality  is  not  worthy  to  be  nnder- 
tf^en  by  the  United  States,  and  his  views  are  concnrred  in  by  the 
division  engineer,  Colonel  (now  Brigadier-General)  Wilson,  and  by  the 
Chief  of  Engineers.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  Ko.  128,  Fifl^-fourth  Congress,  second  session. 
(See  also  Appendix  F  32.) 

7.  Preliminary  examination  of  channels  to  Far  Eockaway  and  Inwood, 
If,  Y. — Major  Adams  submitted  report  of  examination  January  18, 
1897.  In  tile  opinion  of  the  local  officer,  this  improvement  is  not  worthy 
of  being  undertaken  by  the  United  States,  and  his  views  are  concurred 
in' by  the  division  engineer,  Colonel  (now  Brigadier-General)  Wilson, 

_  and  by  the  Chief  of  Engineers.   The  report  was  transmitted  to  Oon- 
~  gress  and  printed  in  House  Doc.  No.  216,  Fifty -fourth  Congress,  second 
session.   (See  also  Api>endix  F  33.) 

8.  Preliminary  examinatMn  of  Babylon  Creehj  New  YorJe, — M^or 
Adams  snbmitted  report  of  examination  January  20, 1897.  He  is  of 
opinion  that  the  improvement  of  this  stream  is  not  a  work  worthy  to  be 
undertaken  by  the  United  States,  and  his  views  are  concnrred  in  by 
the  division  engineer.  Colonel  (now  Brigadier-General)  Wilson,  and  by 
the  Chief  of  Engineers.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  Ko.  222,  Fifljy-fonrth  Congress,  second  session. 
(See  also  Appendix  F  34.) 

9.  Survey  of  East  Cluster  Greek,  New  York,  with  a  view  to  extending 
improvement  to  head  of  tide  water, — Major  Adams  submitted  report  of 
survey  December  19, 1896.  The  plan  presented  in  the  report  provides 
for  extending  the  present  improvement  to  the  crossing  of  the  old  post 
road  by  means  of  an  artificial  channel  through  private  lands,  100  feet 
wide  at  bottom  and  9  feet  deep  at  mean  high  water,  estimated  to  cost 
$27,000.  This  estimate  makes  no  provision  for  cost  of  obtaining  right 
of  way  throngh  private  lands,  and  contemplates  deposit  of  drM^ngs 
upon  Bnch  lands.  For  reasons  given,  the  local  officer  is  of  the  opinion 
that  the  proposed  improvement  is  not  worthy  of  being  undertaken  by 
the  United  States,  and  this  opinion  is  concurred  in  by  the  division 
engineer,  Colonel  (now  Brigadier-General)  Wilson,  and  by  the  Chief  of 
Engineers.  The  report  was  tranmitted  to  Conipress  and  printed  in 
House  Doc.  No.  147,  Fifty-fourth  Congress,  second  session.  (See  also 
Appendix  F  35.) 

10.  Survey  of  Bay  Ridge  Channel,  the  triangular  area  between  Bay 
Rid^e  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  ohanneU, 
Neic  York  Harbor^  with  a  view  to  making  one  continuous  channel^  with  a 

'  least  depth  of  30  feet  at  mean  low  water  for  a  width  of  1,000  feet,  and 
also  for  a  continuous  channel  with  a  host  depth  of  35  feet  at  mean  low 
iraterfor  a  width  of  1,200 feet* — Ma^or  Adams  snbmitted  report  of  sur- 
vey f^brnary  24, 1897.  The  locality  in  question  is  at  present  being 
improved,  and,  under  the  provisions  of  the  same  act  which  anth<Mized 
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this  survey,  a  continumg  contract  has  been  made  for  dredging  these 
channels  to  a  depth  of  26  feet  at  mean  low  water  and  widths  varying 
from  400  feet  to  1,000  feet.  In  addition  to  the  work  already  done  and 
provided  for,  Mf^or  Adams  estimates  that  the  cost  of  securing  the 
channel  30  feet  deep  at  mean  low  water  and  1,000  feet  wide,  as  speci- 
fied by  the  act,  will  be  $2,000,000;  of  securing  the  channel  35  feet  deep 
at  mean  low  water  and  1,200  feet  wide,  fdjaOOjOOO.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  Ko.  337,  Fifty- 
funrtii  Congress,  second  session.   (See  also  Appendix  F  36.) 

11.  Surrey  of  Qowemus  Greek,  New  York,  tcith  a  vieto  of  obtaining  a 
depth  of  30  feet  at  mean  lotc  water. — M^or  Adams  submitted  report  of 
survey  February  24,  1897.  Work  is  now  being  carried  on  at  this 
locality  under  a  project  which  provides  for  Improving  Gowanus  Greek 
Channel,  by  deepening  it  to  26  feet  at  mean  low  water,  &om  the  foot  of 
Percival  street  to  its  junction  with  the  Bed  Hook  Channel,  and  the 
local  officer  estimates  the  cost  of  making  this  channel  30  feet  deep  at 
mean  low  water  between  the  harbor  lines  to  be  $58,000,  in  addition  to 
the  cost  of  completing  the  project  for  26  feet  depth.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  336,  Fifty- 
fourth  Congress,  second  sesaioD.  (See  also  App^dix  F  37.) 

19.  Survey  of  channel  between  the  Battery  and  Qovemors  Island,  New 
York,  with  a  view  to  making  a  channel  continuous  with  Buttermilk  Chan- 
nel 30  feet  in  depth  and  1,300  feet  in  width, — ^Ht^or  Adams  submitted 
report  of  survey  February  24, 1897.  He  states  that  the  least  expensive 
method  of  seeming  for  this  channel  the  width  and  depth  contemplated 
in  the  act  would  involve  dredging  along  the  northeast  shore  of  Gov- 
ernors Island  and  removing  part  of  Dlmond  Eeef,  at  a  total  estimated 
cost  of  about  $500,000,  but  that  this  plan  would  afford  an  increased 
depth  over  only  that  part  of  the  chanTiel  which  is  least  used  and  would 
leave  the  ragged  edge  of  Dimond  Beef  a  very  serious  source  of  danger. 
He  farther  states  that  when  the  improvement  of  this  channel  is  under- 
taken the  work  should  include  aU  that  is  necessary  or  practicable  to 
relieve  the  crowded  condition  of  the  locality  and  make  it  accessible 
from  East  Biver  aud  the  upper  end  of  Buttermilk  Channel ;  that  Dimond 
Beef  and  Coenties  Beef  ^onld  be  completely  removed:  that  the  shoal 
of  26  feet  depth  between  this  channel  and  Buttermilk  Channel  shonld 
be  deepraied,  and  the  shoals  along  the  shores  at  the  Battery  and  Gov- 
emorsTsland  should  be  removed.  It  is  estimated  that  such  an  improve- 
ment of  the  channel  wonld  cost  $2,210,000.  The  division  engineer. 
Col.  G.  L.  Gillespie,  Corps  of  Engineers,  concurs  in  the  views  of  the 
local  ofiBcer  that  the  improvement  of  the  channel  in  the  manner  pro- 
posed, including  the  deepening  of  the  shoals  along  the  shores  of  the 
channel,  is  a  work  of  public  importance  which  Is  worthy  to  be  under- 
taken by  the  United  States,  and  which  Is  justified  by  the  interests  of 
commerce  involved.  The  report  was  transmitted  to  Congress  and 
print^  in  House  I>oc.  'So.  334,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  F  38.) 

13.  Survey  of  Elizabeth  RiveTfNew  Jersey. — Major  AdamS  submitted 
report  of  survey  February  16, 1897.  The  plan  of  improvement  pre- 
sented provides  for  dredging  so  as  to  obtain  a  channel  from  6  to  7  feet 
deep  at  mean  high  water  from  the  mouth  of  the  river  up  to  Bridge 
Street  Bridge  at  the  city  of  Elizabeth.  The  cost  is  estimated  at  $12,000. 
An  annual  expenditure,  estimated  at  $6,000,  would  be  reqaired  to  main- 
tain the  proposed  channel  depth.  It  is  the  opinion  of  the  local  officer 
that  the  proposed  improvement  is  not  worthy  of  bdng  undertaken  by 
the  United  States,  as  the  increased  depth  to  be  obtained  by  dredging 
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would  last  but  one  or  two  years,  and  that  the  work  of  maintenunce 
would  Involve  an  expense  not  justified  by  the  interests  of  commerce. 
These  views  are  concarred  in  by  the  division  engineer,  Colonel  Grilles- 
pie,  and  by  the  Chief  of  Engineers.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  322,  Fifty-fonrth  Congress, 
second  session.   (See  also  Api>endix  F  39.) 

14.  Survey  of  Bahway  Eiver,  2fevo  Jersey^  from  its  mouth  to  Main 
Street  Bridge,  Rahway. — Mtyor  Adams  submitted  report  of  survey  Janu- 
ary 25, 1897.  The  plan  of  improvement  presented  provides  for  dredg- 
ing a  channel  8  feet  deep  at  mean  high  water  and  100  feet  wide  from 
First  Island  np  to  Main  Street  Bridge,  a  distance  of  2  miles,  at  an  esti- 
mated cost  of  $108,000.  A  channel  exceeding  this  depth  and  width 
already  exists  up  to  First  Island.  It  is  the  opinion  of  the  local  officer, 
based  upon  the  reasons  given,  that  the  proposed  improvement  is  not 
jnstified  by  the  interests  of  commerce  involved.  The  division  engineer, 
Colonel  {now  Brigadier-General)  Wilson,  concnrred  iu  this  opinion. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
254,  Fifty-fourth  Congress,  second  session.    (See  also  Appendix  F  40.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JRRSEY, 
OF  DELAWARE  RIVER  AND  BAY,  AND  OF  WATERS  TRIBUTARY 
THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 

This  district  was  in  the  charge  of  Miy.  C.  W.  Raymond,  Corps  of 
Engin^rs,  with  Lieut.  Spencer  Cosby,  Corps  of  Engineers,  under  his 
immediate  orders. 

J.  Delaware  BiveryNew  Jersey  and  Pennsylvania. — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  Biver,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  localities : 
Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a  nar- 
row and  circuitous  channel  existed,  which  carried  from  3  to  6  feet  at 
mean  low  water;  at  Kiukora  Bar,  about  9  miles  below  Trenton,  a  shoal 
carrying  7^  feet,  and  at  Five  Mile  Bar,  at  the  upper  part  of  Philadel- 
phia, a  shoal  across  the  Pennsylvania  channel  carrying  only  3  to  4  feet 
at  mean  low  water,  there  being,  however,  13  feet  of  water  past  Five 
Mile  Bar  in  the  Kew  Jersey  channel  passing  south  of  Petty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifdin  Bar  which  rednced  the  depth  at  mean  low  water  to 
17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats  to  IS  feet;  at  Bulk- 
head Shoal  and  Dan  Baker  Shoal  to  about  20  feet,  and  at  Duck  Creek 
Flats  to  about  20  feet.  In  that  part  of  the  Delaware  River  between 
Trenton,  N.  J.,  and  Bridesburg,  Pa.,  efforts  in  the  past  have  been 
directed  toward  relieving  commerce  fh>m  the  obstructions  which  exist 
in  the  upper  9  miles  of  the  river  and  deepening  the  channel  across  Kin- 
kora  Bar, 

Previous  to  1886  the  efforts  to  improve  the  river  between  Philadelphia 
and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge,  where 
BoUd  rock  vas  removed  under  appropriations  for  special  localities,  and 
also  under  general  appropriations  for  the  Delaware  River  below  Brides- 
burg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  War 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve- 
ment of  Delaware  River  and  Bay,  recommended,  under  date  of  January 
23,  1885,  the  formation  of  a  ship  channel  from  a  point  opposite  Phila- 
delphia and  about  midway  between  the  American  Shipbuilding  Corn- 
pony's  yard  and  the  Gas  Trost  Wharf  to  deep  water  in  Delaware  Bay, 
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having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low 
water.  The  formatioii  of  sach  a  channel  was  to  be  obtained,  except  at 
Schooner  Ledge,  where  rock  woald  require  to  be  removed}  by  regulating 
tike  tidal  flow  by  means  of  dikes,  with  reooorse  to  dredging  where  nec- 
essary as  an  aid  to  snch  contracting  and  regalating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
was  aboat  t2,425.000jwhich  covers  the  estimated  cost  of  the  permanent 
improvement  of  the  Delaware  Biver  between  the  upper  part  of  Phila- 
delphia and  deep  water  in  the  bay.  The  annual  cost  of  maintenance 
was  Mtimated  at  10  per  cent  of  the  original  cost  for  dredging  and  1 
per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost  does  not 
include  the  improvement  of  Philadelphia  Harbor,  which  is  a  separate 
project. 

llie  entire  amount  expended  on  the  improvement  of  the  Delaware 
Biver  &om  1836  to  Jane  30, 1896^  under  appropriations  both  for  special 
localities  and  the  general  river  was  $2,326^92.23,  of  which  $119,243.06 
was  expended  on  that  part  of  the  river  between  Trenton  and  Philadel- 
phia. As  the  result  of  this  expenditure  there  was  at  the  latter  date  a 
chuinel  of  navigable  width  and  6  feet  deep  at  mean  low  water  through 
Ferriwig  Bar ;  a  channel  of  navigable  width  and  7^  feet  deep  through 
the  bars  between  Bridesburg  and  Bordentown;  a  channel  throngh  Kin- 
kora  Bar  8|  feet  deep;  a  channel  through  Five  Mile  Bar  with  a  least 
width  of  600  feet  and  22.3  feet  deep;  a  channel  600  feet  wide  and  26 
feet  deep  throngh  the  shoal  areas  at  Port  Biuhmond ;  a  channel  600  feet 
wide  and  26  feet  deep  at  Otis  Street  Wharf;  a  channel  throngh  Mifflin 
Bar  about  24  feet  deep ;  a  channel  throngh  Schooner  Ledge  24  feet  deep, 
except  over  a  small  area  where  the  depth  was  23  feet ;  a  channel  through 
Cherry  Island  Flats  with  a  minimum  depth  of  18.3  feet,  and  a  channel 
throngh  Pennsville  Shoals  and  Bulkhead  Bar  26  feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut,  protected  by 
revetment,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum  depth 
of  6  feet  at  mean  low  water.  The  revetment  has  been  removed  in  the 
work  of  improving  the  harbor  of  Philadelphia. 

During  the  fiscal  year  ending  June  30, 1807,  the  som  of  $80,738.79 
was  expended  in  surveys  and  examinations,  in  dike  construction,  and 
in  drednng  at  Cherry  Island  Flats,  Dan  Bi^er  Shoal,  and  Duck  Creek 
Flats.  The  snm  of  $54^350.35  was  expended  in  adjusting  the  losses  of 
contractors  resulting  from  the  annulmeDt  of  the  contract  lor  the  con- 
struction and  repair  of  dikes  at  Beedy  Island  and  Listens  Point,  in 
consequence  of  the  provisions  of  the  river  and  harbor  act  of  June  3, 
1896,  and  the  sum  of  $2,428.40  was  expended  in  rebuilding  and  enlarg- 
ing the  dike  at  Fort  Mifflin,  in  accordance  with  provisions  in  the  river 
and  harbor  act  of  June  3, 1896. 

The  changes  daring  the  past  fiscal  year  are  summarized  as  follows: 

The  channel  throngh  Five  Mile  Bar  has  a  depth  of  25  feet  at  mean 
low  water  over  its  whole  width.  At  Mifflin  Bar  the  channel  has  a  least 
depth  of  23.4  feet.  At  Cherry  Island  Flats  the  minimam  depth  is  26 
feet.  At  Bulkhead  Bar  the  minimam  depth  is  26^  feet.  Dredging  is 
in  progress  at  Cherry  Island  Flats,  Dan  Baker  Shoal,  and  Duck  Creek 
Flats.  The  dike  at  Fort  HiflOin  has  been  reconstructed  and  repaired 
for  a  distance  of  2,100  feet. 

Under  authorities  granted  by  the  Secretary  of  War,  the  city  of  Phil- 
adelphia is  now  improving  the  channel  at  Schooner  Ledge  and  has  made 
contracts  for  improvements  at  Greenwich  Point  and  Mifiiin  Bar.  In 
view  of  the  work  thas  provided  for  by  the  city  and  the  low  prices  for 
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dredging  obtained  in  recent  contracts,  the  estimated  costof  oompleting 
the  improvement  in  accordance  with  the  approved  project  has  been 
redaced  from  $805,000  to  $300,000. 

The  benefits  to  navigation  resnltingfrom  the  improvement  have  been 
great.  Previous  to  the  improvement  vessels  of  deep  draft  were  com- 
pelled to  utilize  the  high  water  of  two  tides  in  order  to  ascend  the  river 
to  Philadelphia.  They  can  now  make  the  whole  trip  in  a  single  tide. 

For  1S90  the  total  foreign  freight  movement  of  the  Delaware  Biver 
was  estimated  at  2,922,9^  tons,  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons.  For  1896  the  total  foreign  freight  movement  is 
estimated  at  3,026,803  tons,  and  the  total  domestic  freight  movement 
at  12,241,562  tons.  There  appears  to  have  been  no  important  increase 
in  foreign  freight  movement,  and  as  the  greater  part  of  the  domestic 
freight  is  caried  in  vessels  of  moderate  draft,  the  increase  in  its  move- 
ment can  not  be  considered  as  due  to  the  improvement  of  the  river. 
Both  the  foreign  and  domestic  freight  movements  were  less  in  1896 
than  in  1895.  The  total  value  of  the  freight  moved  apou  the  river  in 
1896  is  estimated  at  $623,896,493. 


July  1, 1896,  balance  aaexpended  «645,607.77 

Jaoe  30, 1897,  amouut  expended  during  flical  year   137, 517. 54 


Jaly  1, 1897,  balance  unexpended   608,090.23" 

July  1,1897,  outstanding  liabilities   $18,281.31 

July  1, 1897,  amount  covered  by  uncompleted  contracts   245, 998. 59 

 364,279.80 


July  1, 1897,  balance  available   243, 810. 33 


Amount  (estimated)  required  for  completion  of  existing  project   300, 000. 00 

Amonnttliatcanbeprontablyespendedinfisoalyearenaing  jancSO,  1899  30^  000;  00 
Submitted  in  compliance  with  requirements  of  aeotione  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  oivU  act  of  June  4, 1897. 

(See  Appendix  G  1.) 

3,  Harbor  between  PhiUidelphxaj  Pa.^  and  Camden,  N.  J, — At  the  time 
of  adoption  of  the  present  project  the  islands  in  the  Delaware  Biver 
between  Philadelphia  and  Camden  compelled  the  flood  and  ebb  cur- 
rents to  pnrsne  different  paths^  narrowed  the  existing  clianuels,  and 
prevented  the  extension  of  wharves  necessary  for  the  purposes  of  com- 
merce. The  plan  of  improvement  originally  adopted  by  Congress  pro- 
vides for  the  removal  of  Smith  and  Windmill  islands  and  a  part  of  Petty 
Island,  and  the  formation  of  a  channel  of  au)i)Ie  depth  and  about  2,000 
feet  in  width  from  Kaighn  Point  to  Fishers  Point.  The  project  con- 
templates the  advance  of  wharves  and  bulkheads  on  both  the  Philadel- 
phia and  Camden  shores  during  the  progress  of  the  work.  The  exca- 
vation is  to  be  done  by  the  General  Government.  The  advance  of 
wharves  and  bulkheads  is  under  the  control  of  the  local  authorities  and 
private  owners,  a  portion  of  the  material  to  be  removed  by  the  Gov- 
ernment being  considered  available  for  the  necessary  filling.  The  esti- 
mated cost  of  the  work  to  be  done  by  the  United  States,  ezclnsive  of 
the  cost  of  the  islands,  was  $3,500,000. 

The  project  was  modified  by  Congress  in  the  sundry  civil  act  approved 
March  3, 1891,  by  authorizing  a  change  in  the  line  limiting  the  excava- 
tion on  Petty  Island,  and  by  requiring  that  nil  material  removed  under 
appropriations  made  to  that  date  should  be  deposited  and  spread  on 
I^agne  Island.  The  latter  requirement  was  revoked  by  Congress  in 
the  river  ami  harbor  act  approved  July  13,  18i)2,  which  provides  that 
tlie  material  removed  may  be  deposited  in  any  place  or  places  approved 
by  the  engineer  ofllcer  iu  charge  of  the  work. 
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The  amount  expended  under  the  project  to  June  30,  1896,  was 
$2,138,807.69.  At  that  date  all  the  piling  and  revetment  had  been 
remoTed,  15,008,921  cubic  yards  of  material,  scow  measurement,  bad 
been  excavated  by  dredging,  and  2,089,858  cubic  yurds  had  been  depos- 
ited on  League  Island. 

During  the  fiscal  year  ending  June  30, 1897,  3,956,027  cubic  yards  of 
material,  scow  measurement,  was  dredged  from  Smitli  and  Petty  islands 
and  the  adjacent  sboals,  and  594,766  cubic  yards,  scow  measurement, 
was  deposited  on  League  Island,  completing  the  fill. 

Smith  and  Windmill  islands  were  dredged  to  an  average  depth  of  25 
feet  below  mean  low-water  mark,  and  the  north  side  of  Petty  Island 
was  dredged  back  so  as  to  make  the  average  low-water  width  of  the 
Pennsylvania  channel  at  that  locality  about  1,900  teet.  Work  was 
ciuTied  on  under  a  contract  with  the  Amerieau  Dredging  Oompany, 
dated  June  1, 1893. 

The  total  amount  of  work  accomplished  to  June  30,  1897,  is  as 
follows: 

Material  remOTed  by  dredging,  scow  measurement  cnbic  yards..  30,166,739 

Piling  and  revetment  removed  linear  feet..  3i,848 

Dredged  material  deposited  and  spread  on  League  Island,  scow  measare- 
ment  oabio  y  aids . .    3, 584, 624 

Decided  progress  has  been  made  in  the  reconstruction  of  the  water 
fronts.  Up  to  June  30, 1897,  thirteen  piers  had  been  completed  to  the 
new  lines,  and  one  other  was  under  construction. 

During  the  fiscal  year  ending  June  30, 1898,  it  is  expected  that  the 
iuiprorement  will  be  completed  with  the  fnnds  now  available. 

The  forfflgn  fireight  movement  of  the  port  of  Philadelphia  for  1800  is 
estimated  at  3,8S^,S03  tons,  and  the  domestic  freight  movement  at 
12,241,662  tons.  It  can  not  be  shown  that  the  improvement  has 
increased  the  amount  of  commerce,  but  it  has  greatly  fiEicilitated  navi- 
gation. 


July  1,  1896,  balance  unexpended   $802, 192. 31 

Amount  appropriated  by  sundry  civil  act  approved  June  4,  1897   694, 000. 00 

1,496,192.31 

June  30, 1897,  amount  expended  during  fiscal  year   695, 661. 08 

July  1, 1897,  balance  nne^nded   800,681.23 


July  1, 19Sn,  oatstanding  liabilities  $354,793.  33 

Joly  1, 1897,  amount  covered  by  uncompleted  contracts        445, 737. 90 

  800,631.23 

(See  Appendix  G  2.) 

3,  Schuylkill  i2t«cr,  Pennsylvania. — When  the  improvement  was  com- 
menced in  1870  there  was  a  channel  of  entrance  into  the  month  of  the 
river  of  only  10  feet  at  mean  low  water. 

The  original  project  under  whi<^  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet 
from  the  month  of  the  river  to  Gibson  Point,  about  4  miles,  and  a 
depth  of  18  feet  thence  to  Ohestnnt  Street  Bridge,  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to 
Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In  1892 
the  project  was  again  modified  so  as  to  provide  for  the  construction  of 
dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  estiniated 
cost  of  the  entire  improvement  was  $629,959. 
Wio  97  10 
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The  amoant  expended  upon  this  project  to  Juue  30,  1896^  was 
^600,966.29.  This  expenditure  had  resulted  inthefortnationof  achon* 
nel  about  150  feet  wide  and  from  IS  to  feetdeep  at  mean  low  wator 
across  the  bar  at  the  river's  month;  a  channel  about  250  feet  wide  aiid 
from  20  to  24  feet  deep  from  inside  the  bar  to  Gibson  Point,  except  at 
Yankee  Toint,  where  the  width  is  SOO  feet,  and  between  Penrose  Kerry 
Bridge  and  Yankee  Point,  where  the  20-foot  channel  has  narrowed  to 
from  60  to  200  feet;  and  thence  to  Chestnut  Street  Bridge  a  channel  of 
navigable  widtli  aud  from  14  to  20  feet  deep. 

Daring  the  past  fiscal  year,  62,983  cubic  yards  of  material,  scow 
measurement,  was  dredged  from  the  bar  at  the  mouth  of  the  river. 
The  average  depth  of  the  cbannel  across  the  bar  along  the  line  of  deep- 
est water  is  now  27.5  feet  at  mean  low  water. 

The  city  of  Philadelphia  is  now  improving  the  channel  under  author- 
ities granted  by  the  Secretary  of  War  under  dates  of  Septembers,!^, 
and  May  14, 1896.  Dredging  was  commenced  on  November  13, 1895, 
and  was  in  progress  at  the  close  of  the  past  fiscal  year.  The  total 
amoant  dredged  and  placed  ashore  is  about  91,830  onbic  yards  as 
measured  in  the  dump.  This  work  has  resulted  iu  the  formation  of  a 
channel  with  a  mean  low-water  depth  of  22  feet  and  a  width  of  260  feet 
for  a  distance  of  half  a  mile  above  the  Penrose  Ferry  Bridge.  This 
improvement  can  be  completed  in  accordance  with  the  adopted  project 
with  funds  now  available.  The  river  aud  harbor  act  of  June  3, 1896, 
provides  for  a  survey  of  the  river  with  a  view  to  further  improvement. 
This  survey  was  iu  progress  at  the  end  of  the  fiscal  year. 

The  commercial  interests  of  this  river  are  of  great  and  increasing 
value  and  importance.  At  Girard  Point  are  locatetl  large  grain  ele- 
vators and  wharves.  At  Gibson  Point  aud  Point  Breeze,  which  ai-e 
near  each  other  and  closely  related  as  to  commercial  requirements,  are 
the  large  storage  tanks  and  wharves  of  the  petroleum  refineries.  The 
intwests  assembled  at  these  three  points  cover  iriainly  the  commerce  of 
the  river,  and  both  th&graiu  and  oil  trade  require  deep-draft  vessels 
for  the  convenient  and  economical  transaction  of  their  business. 
Channel  depths  are  needed  which  will  permit  the  passage  of  vessels 
drawing  21  feet  of  water  at  all  stages  of  the  tide.  The  total  freight 
movement  for  the  year  1896  is  estimateil  at  3,214,483  tons,  and  its  viSue 
at  134,207,608. 

Jnly  1, 1896,  biilauce  uiioxpeiiaod  $24, 033. 71 

Jtme  30,  1897,  ntnuunt  expended  dnriug  fiac-al  year   9, 559. 95 

July  1, 1897,  balance  unexpended   14, 473. 76 

(See  Appendix  G  3.) 

4.  Ice  harbor  at  MarcushoolCj  Pa. — This  work,  in  its  present  plan, 
Wf»  commenced  in  1866,  the  object  being  to  ])rovide  a  harbor  in  the 
Delaware  Biver  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  built,  for  the  convenience 
of  commerce,  piers  at  Marcushook,  extending  from  the  shore  line  into 
the  river.  It  is  assnmed  that  at  some  subsequent  time  tliese  shore 
piers  were  tui-ned  over  to  the  United  States,  since  in  1829  an  a])propria- 
tion  was  ma<le  of  $5,000  tor  repairing  these  piers,  improving  the  harbor, 
and  removing  obstructions.  Xo  further  appropriation  was  made  until 
1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  i-onsisting  of  stone  superstructures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 
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In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the 
constraction  of  a  bulkhead  about  1,800  feet  in  length,  parallel  to  the 
shore  line  and  about  150  feet  oatside  of  high-water  line,  and  the  deepen- 
ing of  this  added  area  by  dredging.  IN^othing  was  done  toward 
carrying  into  ^ect  the  modificatiou  of  1881,  on  account  of  the  objec- 
tioDfi  of  some  of  tiie  abutting  proiierty  owners,  and  in  1881  this  hitherto 
proposed  modiflcaldon  was  iK>andoned  and  an  increased  depth  piopoaed 
for  the  areas  protected  by  the  detached  piers  outside  of  the  natural 
shore  line  of  the  river. 

The  amount  expended  from  1866  to  June  30, 1896,  was  $211,584.28, 
which  was  applied  to  the  construction  of  two  landing  piers,  the  deep- 
ening of  the  protected  area  by  dredging,  tiie  placing  and  replacing  of 
mooring  piles,  repairs  to  piers  and  mooring  piles,  and  the  necessary 
examinations. 

During  the  past  fiscal  year  no  work  has  been  done.   During  toe, 
current  fiscal  year  it  is  proposed  to  make  moderate  repairs  with  ^nds 
now  available. 

This  harbor  is  of  great  value  to  vessels  during  the  prevfdence  of  ice 
in  the  river.  The  cost  of  its  mtdntenance  is  trifling  in  comparison  with 
the  benefit  derived  iVom  it. 

Jnly  1, 1896,  balance  aQexpended  ^   *2,416.72 

3vHj  1, 1897,  balance  aoexpended  :   2,416.  "HI 

(See  Appendix  G  4.) 

5.  Construction  of  iron  pier  in  J)€ltiu>are  Ba/g  near  Letces,  DeL — The 
original  prtgect  for  this  work  proposed  the  constmcUon  of  a  landing 
pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
breakwater  into  Delaware  Bay,  to  a  depth  of  22  feet  at  mean  low  water, 
the  to  consist  of  a  substructure  of  wrought  iron  screw  piles  sur- 
mounted with  a  timber  superstracture.  The  work  was  commenced  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1890,  was  ¥368,453.66,  and  resulted 
in  the  coostmction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
ot  water  at  the  outer  end  of  the  pierhead  was  about  21  feet  at  mean 
tow  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  pier  destroyed  by  the  collisions 
of  wrecked  vessels  in  1889,  and  in  placing  fender  piles  along  1,200 
linear  feet  of  the  shore  arm  of  the  pier. 

During  the  fiscal  year  ending  Jane  30, 1896,  the  broken  fender  sys- 
tem abont  the  head  of  the  pier  was  repaired,  at  a  total  cost  of  $689.95. 

The  total  expenditures  to  June  30, 1897,  have  been  $378,500. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  ot 
July  15, 1870,  has  never  been  exercised,  and  doubtless  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modem 
freight  engines.  It  is  therefore  imi>088ible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

The  pier  is  of  great  use  for  the  purposes  of  the  engineer,  light-house, 
and  qni^ntiue  services.  It  is  of  very  great  value  to  vessels  frequent- 
iag  the  breakwater  harbor  in  winter,  when  the  harbor  U  packed  with 
SaktiBg  ice,  rendering  the  anchorage  dangerous.  At  such  times  yessela 
eagerly  sees  its  shelter  and  protection. 

July  1, 1896,  balance  nuexpended   $7, 660. 00 


July  1, 18S7,  b^ance  nnexjieiided 


7, 660.00 


(See  Appendix  G  6.) 
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6.  J)elatoare  Bre^noaterj  DelatDore, — Under  13ie  act  of  Congress  of 
Hay  7, 1822,  (22,700  was  appropriated  for  a  sorvey  of  Delaware  Bay 
near  Cape  Henlopen,  for  the  purpose  of  determining  upon  the  site  for  a 
harbor  of  shelter.  In  1828  an  appropriation  of  $250^000  was  made  for 
commencing  the  work  nnder  a  plan  submitted  by  a  Board  of  Conunis- 
eioners  appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction,  in  the  con- 
cavity of  the  bay  just  inside  Cape  Henlopen,  of  two  massive  works  on 
the  pierres  perdaes  or  riprap  system,  separated  by  an  interval  or  gap 
of  1,350  fee^  the  greater,  called  the  breakwater,  to  afford  safe  anchor- 
age during  the  gales  &om  the  north  and  east;  the  other,  called  the  ice 
breaker,  to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifbing  ice  of  the  bay.  This  project  was  completed  in  1869  nnder 
aggregate  appropriations  (indnding  the  first  for  surrey)  of  $2,192,103.70. 
The  stone  used  in  the  work  amonnted  to  892,528  gross  tons,  and  varied 
from  one-fonrth  of  a  ton  to  7  tons  in  weight,  the  smaUer  constituting 
the  bulk  of  the  mass,  the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice 
breaker  1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  w«b  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice  breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.   The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  establish- 
ing its  base  at  15  feet  below  low  water,  by  making  it  rectangular  in 
section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  construct- 
ing the  work  to  above  the  plaue  of  high  water  of  large  concrete  blocks, 
above  which  concrete  in  mass  was  to  be  used.  The  estimated  cost  of 
the  modified  project,  including  the  $366,250  appropriated  from  1882  to 
1888,  was  $856,250. 

In  1891,  the  random-stone  substructure  having  been  practically  com- 
pleted to  an  average  level  of  15  feet  below  low  water,  the  project  for 
the  hitherto  proposed  concrete  superstructure  was  modified  by  substi- 
tution of  random  stone  for  the  remaining  part  of  the  work,  so  as  to 
raise  the  structure  to  a  height  of  14  feet  above  mean  low  water,  with  a 
width  on  top  of  20  feet,  the  width  at  low  water  to  be  40  feet  and  the 
slopes  below  this  plane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  water  and  the  top  the  slopes  to  be  about  1  on  0.7, 
tbrmed  by  heavy  stones  laid  in  position.  Owin^  to  recent  low  prices, 
the  work  can  be  completed  with  funds  now  avadable,  and  no  Airther 
appropriation  is  required. 

From  the  beginning  of  the  work  in  1822  to  June  30, 1896,  the  total 
amount  expended  was  $2,699,988.21,  of  which  $507,884.51  was  expended 
on  the  existing  project  for  closing  the  gap. 

During  the  fiscal  year  ending  June  30,  189G,  the  sum  of  $20,590.67 
was  expended  iu  leveling  the  ujiper  surface  of  the  substructure  and 
coustmoting  a  poruou  of  the  superstructure.  During  the  past  fiscal 


RIVEH  AND  HARBOR  Il<IPROVEMENT8. 


149 


year  t2ie  sum  of  $^,003.93  was  expended  in  levelinf;  and  filling  cavities 
in  the  snbstracture,  completing  the  snperstructare  for  a  distance  of  464 
feet  Arom  the  east  end  of  the  ice  breaker,  and  partly  constructing  the 
superstrnctnre  for  a  further  distance  of  196  feet. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  throngh  cables  between  the  mainland  and  its  station 
is  in  commuiiication  with  the  shipping  of  the  harbor.  Its  reports  state 
that  daring  the  year  1896  1,655  vessels,  exclnsive  of  tags  and  fishing  and 
small  coasting  craft,  anchored  nnder  the  protection  of  the  breakwater. 

Jnly  1,  1896,  balance  nnexpended  «08, 365. 48 

June  30,         amomit  expended  daring  fisoal  yew   S2, 003. 93 


Jnly  1,  1^7,  balance  unexpended      86,361.56 

Jaly  1,  1897,  ontstandiug  riabUities  $22, 242. 18 

July  1,  1897,  amount  oovered  by  nnooinpleted  oontracts   47, 667. 82 


(See  Appendix  G  6.) 

7.  Harbor  of  refuge^  Delaware  Bay,  Delaware. — The  construction  of 
this  harbor  was  provided  for  on  the  continuing  contract  system  by  the 
river  and  harbor  act  of  June  3, 1896,  at  a  cost  not  to  exceed  $4,665,000. 
The  act  provides  that  in  making  the  contracts  the  Secretary  of  War 
shall  not  obligate  the  Government  to  pay  in  any  one  fiscal  year,  begin- 
ning July  1, 1897, more  than  25  per  cent  of  the  whole  amount  authorized 
to  1^  expended. 

No  expenditures  were  made  upon  this  improvement  previous  to  June 
30, 1896. 

Daring  tiie  i»st  fiscal  year  about  9,035  tons  of  stone  was  deikosited 
for  the  formation  of  the  projected  breakwater.  The  work  was  com- 
menced on  May  4, 1897. 

The  low  price  provided  for  in  the  existing  contract  jastifies  a  great 
reduction  in  the  estimated  cost  of  the  work.  It  is  now  estimated  that 
the  total  cost  will  not  require  fiirther  appropriation  of  more  than 
$2,350,000  provided  the  annual  api^opriations  are  saflioient  for  rapid 
and  economical  progress. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location.  It 
is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Chesapeake  Bay  (the  ocean  entrance  to  the  porte  of  Baltimore,  Norfolk, 
and  Newport  News),  and  is  therefore  an  especially  conveiiieut  point  of 
call  for  the  entire  commerce  of  the  North  Atlantic  Coast.  It  is  now 
largely  used  by  vessels  awaiting  orders  to  ports  for  discbarge  or  load- 
ing, althongh  Ute  anchorage  is  exposed  and  dangerous  except  for  small 
vessels  which  can  find  shelter  in  the  old  breakwater  harbor.  Daring 
the  year  ending  December  31, 1896, 1,655  vessels  (not  including  small 
craft)  called  at  this  locality.  As  an  example  of  the  value  of  the  com- 
merce, it  may  be  mentioned  as  a  single  item  that  233  of  these  vessels 
were  laden  with  about  450,000  tons  of  sugar,  valued  at  $32,000,000,  the 
approximate  value  of  the  vessels  being  more  than  $8,000,000. 

By  the  construction  of  the  breakwater  the  usefhlueas  of  this  anchor- 
age will  be  greatly  increased,  not  only  as  a  port  of  call  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  Northern  to  Southern  or  from 
Southern  to  Northern  ports  will  be  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storms. 


68,900.00 


July  1,  1897,  balance  av^Uble 


16,461.66 
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July  1,  1896,  balunce  unexpended   95,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  1, 1897   394, 3S4. 00 

389,334.00 

Jnne  30,  1897,  amount  expended  daring  flBoal  year   ^  394. 02 

July  1,  1897,  balance  unexpended   396, 938. 98 

Jaly  1,  1897,  ontstauding  liabilities  #10, 695. 18 

Jnly  1, 1897,  amoant  covered  by  nnoompleted  oontraots        888, 244. 80 

  396,939.98 


^Amonnt  (estimated)  required  for  completion  of  existing  project  2,  ?60, 000. 00 

Amonnt  that  can  be  protitably  expended  in  fiscal  year  ending  Joue 

30,  1899   1,936,666.00 

Submitted  in  compliance  with  reqnirements  of  seotions  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1887. 

(See  Appendix  G  7.) 

8,  Banooeas  BiveTf  New  Jersey. — In  its  original  condition  Bancocas 
Biver  carried  a  minimum  low- water  deptli  of  4^  feet  between  the  month 
and  Oenterton,  a  distance  of  ahoat  7^  milea,  and  from  Genterton  to 
Mount  Holly,  a  distance  of  about  5^  miles,  a  ruling  depth  of  about  2^ 
feet. 

The  original  project  of  1B81  proposed  the  formation,  by  a  dike  at 
Coats  Bar  and  dredging  elsewhere,  of  a  channel  from  160  to  200  feet 
wide  and  C  feet  deep  at  mean  low  water  from  the  month  to  Oeuterton, 
and  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  under  this  project  were  carried  on  from  1881  to  1895.  At 
the  close  of  the  fiscal  year  ending  June  30, 1S95,  $37,500.21  had  been 
expended  in  the  formation  of  a  low-water  channel  100  feet  wide  and  6 
feet  deep  from  the  mouth  to  Centerton,  and  50  feet  wide  and  5  feet  deep 
for  a  distance  of  about  If  miles  above  Centerton. 

Buring  the  fiscal  year  ending  June  30, 1896,  no  work  was  done. 

One  hundred  dollars  and  nine  cents  appropriated  fbr  this  work  was 
carried  to  the  anrplns  fhnd  in  1890. 

The  appropriation  of  92,000  for  this  river,  made  in  the  act  of  June  3, 
1896,  is  re<iuired  by  the  act  to  be  expended  iu  the  improvement  of  the 
Lumberton  Branch. 

During  the  past  fiscal  year  the  Lumberton  Branch  was  surveyed,  and 
a  project  for  its  improvement  by  dredging  a  channel  through  the  shoals 
which  obstruct  navigation  was  submit^  on  Jane  24, 1897,  and  approved 
July  1, 1897.   The  work  can  be  completed  with  the  funds  now  available. 

The  principal  commercial  interests  are  the  manufacture  of  phos- 
phorus and  the  transportation  of  sand  and  gravel.  The  total  value  of 
the  freight  movement  for  1896  was  $975,715.  It  is  believed  that  the  cost 
of  improving  this  river  will  be  more  thfui  is  justafled  by  the  resulting 
commerdal  benefits. 

July  1, 1896,  b^ancB  unexpended   $2, 399. 70 

Jnne  80^  18En,  amount  expended  during  fiscal  year   232. 41 

July  1, 1897,  balance  unexpended   2, 167. 29 

July  1, 1897,  bidauce  Temaining  from  appropriation  of  Aagnst  18, 1894,  not 
available  for  expendituie  under  exiatlng  project   399. 70 

July  1, 1897,  balance  available   1, 767. 69 

(See  Api>endix  O  8.) 

9.  Alloicay  Creelc^  Neio  Jersey. — In  its  original  condition  Alloway 
Creek  was  obstructed  between  its  month  and  Quiuton,  a  distance  of 
about  10  miles,  by  shoal  areas  in  the  upper  half  of  the  stream  which 
reduced  the  low-water  depths  to  from  1.3  to  4  feet. 

The  original  project  of  1889  proposed  the  formation  by  dredging  of 
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a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  ft-om  Quinton 
to  a  point  abont  1,000  feet  above  the  Upper  Hancock  Bridge;  thence  a 
channel  of  the  same  depth  and  76  feet  wide  to  a  locality  known  aB  the 
Square,  whore  the  work  ie  to  be  sQpplemented  by  a  dike.  At  a  locality 
known  as  the  Oanal,  in  addition  to  a  channel  of  the  last-named  dimen- 
sions, the  width  of  the  stream  was  to  be  increased  to  about  150  feet 
between  its  low-water  lines.  The  project  was  modified  on  December  10, 
1896,  so  as  to  provide  for  a  dike,  formed  by  a  single  row  of  piles  above 
the  Upxmr  Hancock  Bridge.  This  modification  does  not  increase  the 
original  estimated  cost  of  the  work,  which  is  $25,000. 

Tip  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $11,998.72 
had  been  expended  in  dredging  at  and  near  the  Oanal,  the  Square,  and 
the  Upper  Hancock  Bridge,  and  in  dike  construction  at  the  Square. 
Channels  from  40  to  75  feet  wide  and  6  feet  deep  at  mean  low  water 
were  formed  through  the  worst  bars. 

I>nring  the  jutst  fiscal  year  404  feet  of  dike  was  constructed. 

The  commerce  of  this  creek  consist's  of  miscellaneous  articles,  andh 
as  coal,  sand,  lumber,  and  produce,  and  is  principally  of  a  local  char- 
acter. The  value  of  the  total  freight  movement  for  189U  was  $936,850. 
The  improvement  has  been  of  much  benefit  to  navigation,  at  a  compara- 


tively small  cost. 

July  1, 1^,  balaaoe  nnexpended   $3, 001. 38 

June  30, 1897,  amonnt  expended  during  fiscal  year   235. 20 

July  1, 1897,  balance  nnexpended   2, 766. 08 

Jaly  1,  1897,  amount  covered  by  uncompleted  contracts   2, 766.06 

(  Amount  (estimated)  required  for  completion  of  exiatinf;  project   10, 000.  OO 


J  Amouutthat  can  be  jirofitably  expended  iu  fiscal  yearending  Jane  30,1899   10, 000. 00 
1  Sabmitted  in  compliauoe  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  G  9.) 

10.  JMnnis  Creek,  Neto  Jersey, — This  creek  empties  into  Delaware  Bay 
about  20  miles  above  Cape  May.  The  head  of  navigation  is  at  a  bridge 
iu  lAe  village  of  Dennis,  about  9  miles  from  the  mouth. 

B^m  de^  water  in  Delaware  Bay  to  the  mouth  of  the  oreek  there  is 
a  high-water  depth  of  not  less  than  8  feet,  with  several  feet  more  of 
liquid  mud  so  diluted  as  to  offer  no  perceptible  resistance  to  the  passage 
of  vessels  of  10  or  12  feet  draft.  From  the  month  to  a  point  1^  miles 
below  the  bridge  the  channel  has  a  high-water  deptti  of  about  12  feet, 
varying  in  width  ftom  300  to  150  feet,  with  steep  banks.  For  the 
remaining  distance  of  1^  miles  to  the  bridge  the  channel  has  a  bottom 
width  of  60  to  70  feet  and  a  width  between  banks  of  SO  to  100  feet  up 
to  the  docks,  where  both  the  top  and  bottom  widths  are  about  60  feet. 
The  mid-channel  depth  at  high  water  over  this  last  reach  of  1^  miles  is 
^)ont  5  feet.  The  range  of  tide  is  about  6  feet,  so  that  over  this  reach 
tiie  channel  is  bare  at  low  water,  except  a  channel  15  feet  in  width  and 
6  to  8  inohes  in  depth  formed  by  the  backwater.  The  original  depth  of 
channel  over  this  reach  was  about  7  feet,  but  about  eight  years  ago  a 
dam  just  above  the  bridge,  formed  to  make  a  cranberry  bog,  broke 
away,  carrying  the  materifd  of  the  dam  and  the  accumulated  sediment 
back  of  it  down  in  this  reach,  shoaling  it  to  an  average  depth  of  2  feet. 

The  project  for  this  improvement  (printed  in  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  p.  1105)  provides  for  the  formation,  by 
dredging,  of  a  channel  60  feet  wide  and  8  feet  deep  at  mean  high  water 
from  the  Dennisville  Bridge  downstream  for  a  distance  of  about  8,460 
feet  and  the  widening  of  the  channel  at  the  bends.  It  is  proposed  to 
caBt  the  dredged  material  up  on  tiie  banks  or  otherwise  dispose  of  it  so 
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that  it  should  not  impair  navigation.  The  quantity  of  material  to  be 
dredged  iB  about  37,000  cubic  yards,  P^^^  measorement.  The  total  cost 
of  the  Improvement  is  estimated  at  910,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1896,  no  work  had 
been  done. 

Expenditures  during  the  past  fiscal  year  were  applied  in  removing  a 
wreck  and  dredging  38,613  cubic  yards  of  material,  scow  measurement, 
from  the  channel.   By  this  work  the  entire  iniiirovement  was  completed. 

The  value  of  the  freight  moved  on  this  creek  in  1896,  which  was  of  ft 


local  chfuracter,  is  estinutted  at  950,800. 

July  1,  1896,  balance  unexpended   4S,  000. 00 

June  30,  1897,  amount  expended  during  flscal  year   4,701.06* 

July  1,  1897,  balance  nuexpended   398.96 

(See  Appendix  G  10.) 


ij;  Cooper  GreekjNetc  Jersey. — ^This  creek  enters  the  Delaware  Kiver 
in  the  city  of  Camden,  just  above  Cooper  Point,  It  is  navigable  for  a 
distance  of  9  miles  from  its  mouth  for  vessels  drawing  5  feet,  and  for 
the  first  5  miles  for  vessels  of  11^  feet  draft.  The  mean  range  of  tide 
is  about  6  fiaet.  For  a  distance  of  1^  miles  from  the  month  the  width 
of  the  stream  averages  about  80  feet  at  low  water  and  about  120  feet 
between  the  banks,  and  the  channel  has  a  depth  of  fi'om  12  to  16  feet 
except  at  two  places  where  the  depths  are  9^  and  13§  feet. 

The  project  for  this  improvement  is  contained  in  a  report  dated 
January  2, 1895.  which  is  printed  in  the  Anniud  Beport  of  the  Ohief  of 
Engineers  for  1895,  page  1102. 

It  is  proposed  to  dredge  a  channel  70  feet  wide  at  bottom  and  18  feet 
deep  at  mean  high  water  from  the  month  of  the  creek  to  Browning's 
Chemical  Works,  and  a  channel  of  the  same  dimensions  throngh  the 
bar  just  outside  the  month,  in  all  a  distance  of  about  9,000  feet.  The 
proposed  improvement  requires  the  excavation  of  about  135,000  cubic 
yards  of  material,  place  measurement,  and,  inclnding  contingencies,  is 
estimated  to  cost  $35,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  937,000  for 
completing  this  improvement,  of  which  92,500,  or  so  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebnilding  the  dike  on  the 
Government  reservation  in  the  Delaware  Biver  at  Woodbury  Greek. 

At  the  close  of  the  flscal  year  ending  June  30, 1896,  no  work  had 
been  done. 

During  the  past  fiscal  year  the  sum  of  $2,500  was  expended  in 
rebuilding  the  dike  on  the  Government  reservation  at  Woodbury  Creek, 
and  the  sum  of  $389.94  was  expended  in  the  preliminary  expenses  of 
the  work  and  in  dredging  material  from  the  channel  of  the  creek. 

There  are  9  large  manufacturing  plants  on  this  creek,  consisting  of  1 
woolen  mill,  1  nickel  works,  4  chemical  works,  1  glass  works,  and  2  iron 
works.  It  is  claimed  that  with  an  improved  channel  the  most  econom- 
ical way  of  receiving  materials  and  shipping  products  will  be  by 
schooners  instead  of  by  rail,  as  at  present.  The  value  of  the  total 
freight  movement  for  1S91  was  nearly  93,000,000. 


Joly  1,  1896,  balftnee  nnexpended  $37,000.00 

Jane  30,  1897,  amonot  expended  dnring  fiscal  year   2, 889. 94 

Jnly  1,  1897,  balance  nnexpended   34, 110. 06 

Jnl7 1,  1807,  oatBtanding  liabilities   «7. 58 

Jnly  1,  1897,  amount  covered  b7  uncompleted  oontracts   S3, 2S4. 97  ^  ^  ^ 

July  1,  1887,  balance  avaUable  ~il,  847.'56 

(See  Appendix  G 11.) 
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12.  Qoshm  Creek,  New  Jier«cy.— In  its  original  condition  Goshen  Creek 
carried  a  low- water  depth  of  from  2  to  4  feet,  with  a  least  low-water 
width  of  20  feet  and  a  high-water  width  of  36  feet  from  Goshen  to  a 
point  abont  4,000  feet  below;  and  thence  to  the  month,  a  distance  of 
abont  2,600  feet,  a  low-water  depth  of  from  3  to  5  feet,  witli  a  least  width 
of  30  feet 

The  project  for  ita  improvement,  adopted  in  1891,  proposed  tlie  deep- 
ening and  widening  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low-water  depth  of  3  feet  and  a  width  of  30  feet; 
tiie  formation  of  a  dredged  channel,  3  feet  deep  and  abont  dO  feet  wide, 
through  the  bar  at  the  mouth  to  the  limit  of  the  sand  beyond  the  low* 
water  line,  and  the  protection  of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 

30. 1893,  and  to  the  close  of  that  year  the  sum  of  $2,770.16  was  expended 
in  widening  and  deepening  the  channel  to  the  proposed  dimensions  over 
a  distance  of  abont  3,975  feet  below  Goshen  Landing.  By  this  work 
about  one-fourth  of  the  projected  improvement  had  been  completed  and 
the  navigable  conditions  had  been  proportionately  improved. 

The  sum  of  $3,000  appropriated  in  the  river  and  harbor  act  of  4  ugust 

18. 1894,  was  not  sufficient  to  carry  on  the  work  in  accordance  with  the 
project.  It  was  therefore  withheld  until  a  further  appropriation  was 
made  by  Congress. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1890,  was  $3,000. 

During  the  past  fiscal  year  the  sum  expended  was  for  inspection  and 
8ui>erintendence  of  the  work  of  dike  construction  and  lor  dredging. 

The  commerce  of  this  creek, consists  of  miscellaneous  articles,  such  as 
sand,  oysters,  lime,  coal,  and  lumber,  and  is  principally  of  a  local  char- 
acter. The  value  of  the  total  freight  movement  for  1890  was  $275,925. 
The  improvement  has  been  of  much  benefit  at  moderate  cost. 

July  1, 189^  balance  unexpended   $6, 000. 00 

June  30, 1887,  amonnt  expended  during  fiiical  year   162. 60 


July  1, 1897,  balance  unexpended   6, 837. 40 

July  1, 1897,  outstanding  liabilities   4, 198. 61 

July  1, 1897,  balance  arallable   1, 638. 79 

f  Amonnt  (eBtimated)  required  for  completion  of  esistlDf^  project   3, 000. 00 

J  Amonnt  uiat  can  be  profitably  expended  in  Bscal  year  ending. I  uneSO,  1899  3,000.00 
1  Snbmltted  in  compliance  vlth  requirements  of  sections  2  of  river  and 
[   harbor  aets  of  1866  and  1887  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  12.) 

13.  Removing  sunlcen  vesseU  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14, 1880 :  The  schooner  Palestine 
Scorn  Great  Egg  Harbor  Inlet,  Kew  Jersey :  the  schooner  A  lice  Hell  from 
Great  Egg  Harbor  Inlet,  ^ew  Jersey,  and  the  barge  Our  Zittle  Harry 
from  the  channel  of  Delaware  Bivei'  opposite  the  eastern  end  of  League 
Island.  The  amount  expended  in  removal  of  wrecks  during  the  i>a8t 
fiscal  year  was  $1,403.58. 

(See  Appendix  G 13.) 

BXAXIKATIOirS  ANJ)  SUBVBT  lUDB  IN  COMPLIANCE  WITH  BIVEB  AND 
HABBOR  ACT  OF  .TUNE  3,  1896. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  t&e  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
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Maj.  C.  W.  Eaymond,  Corps  of  Engineers,  and  reports  thereon  snb- 
mitted. 

i.  I^eliminary  examination  of  Bamegat  Bay^  Nme  Jersey^  betwesn 
MoMtoling  (MantolokiTtg)  and  Bay  Bead. — Major  Baymond  sabmifeted 
report  of  examination  October  31, 1S96.  He  is  of  the  opinion  that  the 
waterway  nnder  examination  is  not  worthy  of  improvement  by  the  Gen- 
eral Government;  and  the  Chief  of  Engineers  conciirred  in  the  view 
tiiat,  while  the  cost  of  the  improvement  desired  wonld  be  smfttl,  tiie 
conations  are  not  such  as  to  warrant  the  carrying  ont  of  axunh  wwk  at 
the  expense  of  the  United  States.  The  report  was  transmitted  to  Con- 
gress and  printed  in  Hoase  Doc.  Ko.  116,  Fifty-fbnrth  Congress,  second, 
session.   (See  also  Appendix  G  14.) 

3.  Preliminary  examination  of  Tuokerton  Creelc,  Netc  Jersey ^  andjlatg 
at  mouth  thereof. — M^or  Raymond  sabmitted  report  of  examination 
November  16,  1896.  It  is  his  opinion  that  this  stream  is  worthy  of 
improvement  by  the  General  Government,  and  the  Chief  of  Engineers 
concurred  with  him  to  the  extent  of  advising  a  sarvey,  estimated  to 
cost  $400,  upon  the  results  of  which  a  more  reliable  opinion  can  be 
formed  as  to  the  scope  of  the  improvement  jnstifled  by  the  interests  of 
commerce  involved.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  128,  Fifly-fonrth  Congress,  second  session. 
(See  also  Appendix  G 15.) 


Rajmiond  submitted  report  of  exfunination  November  6, 1896.  It  is  hte 
opinion,  concurred  in  by  the  Chief  of  Engineers,  that  Wading  River  is 
not  worthy  of  improvement  by  the  General  Government  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  94,  Fifty- 
fourth  Congress,  second  session.   (See  also  Appendix  G  16.) 

4.  Breliminary  examination  of  Beach  Thoroughfare,  New  Jersey ,  at  and 
near  the  meeting  of  tid^  from  Abseoon  and  Bgg  Harbor  TnUU — M%jor 
Raymond  submitted  report  of  examination  October  28, 1896.  It  is  his 
opinion,  concurred  in  by  the  Chief  of  Engrineers^  that  this  waterway  is 
worthy  of  improvement  by  the  General  Government.  No  survey  will 
be  necessary  to  the  preparation  of  plan  and  estimate  of  cost  of  work 
proposed.  The  report  was  transmitted  to  Congress  and  printed  in  Hoose 
Doc.  No.  51,  Fifty- fonrth  Congress,  second  session.  (Bee  also  Appendix 
G17.) 

5.  Preliminary  examinatim  of  Oldmans  Creek,  New  Jersey. — M^jor 
Raymond  submitted  report  of  exunination  November  16,  1896.  He 
states  that  in  his  judgment  this  stream  is  worthy  of  improvement  by 
the  General  Government,  and  the  Chief  of  Engineers  concurred  in  this 
opinion  to  the  extent  of  advising  a  survey,  estimated  to  cost  $600,  upon 
the  results  of  which  a  more  reliable  opinion  can  be  formed  as  to  the 
scope  of  the  improvement  justified  by  the  commerce  involved.  The 
report  was  transmitted  to  Congress  and  printed  in  Honse  Doc.  No.  120, 
Fifty-fourth  Congress,  second  session.    (See  also  Appendix  G  18.) 

€.  Preliminary  examination  of  Dividing  Oreek,  New  Jersey. — Mf^w 
Raymond  submitted  report  of  examination  November  7, 1896.  It  is  hia 
opinion  that  this  stream  is  worthy  of  improvement  by  the  General 
Government.  The  Chief  of  Engineers  concnrred  in  the  views  of  the 
district  officer  to  the  extent  of  advising  a  survey,  estimated  to  cost 
$160,  ux)on  the  results  of  which  a  more  reliable  opinion  can  be  formed 
as  to  the  scope  of  the  improvement  justified  by  the  commerce  involved. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
93,  Fifty-fourth  Congress,  second  session.  (See  also  Appendix  G 10.) 
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7.  Surv^  of  Salem  Biver  from  its  mouth  to  Salon  dtyylf.  J. — Miyor 
Baymond  sabmitted  report  of  snrrey  June  29,  1897.  The  project  of 
improvement  presented  provides  for  the  formation,  by  dredging,  of  a 
channel  100  feet  wide  and  9  feet  deep  at  mean  low  water,  amplifying  at 
the  bends  so  as  to  permit  the  passage  of  vessels  200  feet  long  from  the 
Delaware  Eiver  up  to  the  highway  bridge  over  Little  Salem  Creek, 
inclnding  the  removal  of  the  stony  bars  in  front  of  the  city  wharves 
and  at  the  bend  above  the  brickyard.  The  cost  of  the  work  proposed 
Is  estimated  at  $31,500.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  78,  ilfty-fifth  Congress,  first  session.  (See 
also  Appendix  G  20.) 

IMPROTEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  IN  MARYLAND, 
EAST  OF  CHESAPEAKE  BAY.  AND  OF  INLAND  WATERWAY  FROM  CHIN- 
COTEAGUE  BAY  TO  DELAWARE   BAY,  VIBaiKIA,   MARYLAND,  AND 

DELAWARE. 

This  district  was  in  the  charge  of  W.  F.  Smith,  United  States  agent, 
major  of  Engineers,  United  States  Army,  retired.  Division  Engineer^ 
Col.  Peter  C.  Hains,  Corps  of  Engineers. 

1.  Wilmington  Harbor^  Delaware, — Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  the  Christiana  Biver  was  made, 
the  depth  of  water  at  the  entrance  was  about  8^  feet.  The  minimum 
depth  in  the  channel  of  the  portion  of  the  river  below  Third  Street 
Bridge  was  8  feet.  This  depth  was  increased  by  dredging  in  that  year 
to  10  feet. 

Under  a  project  commenced  in  1871  and  completed  in  1881,  a  12-foot 
channel  from  100  to  200  feet  wide  was  made  from  the  month  to  above 
the  city  of  Wilmington.  In  1881  a  project  was  adopted  for  a  15-foot 
low-water  channel  from  the  mouth  of  the  river  to  the  pulp  works,  with 
a  width  of  150  feet  from-the  mouth  to  the  Rolling  Mill  "Wharf,  100  feet 
to  the  Delaware  and  Western  Bailroad  Bridge,  and  75  feet  to  the  pulp 
works.  This  project  included,  further,  a  channel  12  feet  deep  and  50 
feet  wide  from  the  latter  works  to  the  Delaware  Bailroad  Bridge  and 
construction  of  a  jetty  on  the  north  side  of  the  mouth  of  the  river. 
Operations  under  the  project  were  begun  in  the  following  year.  The 
original  estimate  was  $175,551,  which  was  increased  in  1883  to  (191,384 
by  changing  the  width  of  ihe  proposed  channel  to  150  feet  throughout. 
In  1884  the  project  was  amended  by  raising  the  height  of  the  jetty  4 
feet.  The  channel  was  made  150  feet  wide  and  15  feet  deep  at  mean  low 
water  by  dredging  and  rock  removal,  ftom  the  15-foot  depth  outside  the 
bar  at  the  montih  to  a  point  2,515  feet  above  Ifarket  Street  Bridge,  80 
feet  wide  thence  for  a  distance  of  820  feet,  and  thence  40  feet  wide  to 
the  pulp  works.   This  was  the  work  done  to  1893. 

At  the  close  of  the  fiscal  year  1896  work  was  in  progress  under  a 
contract  made  the  preceding  year  for  redredging  the  channel  where  it 
had  shoaled,  and  the  cbannd  had  been  redredged  to  a  depth  of  13  feet 
at  mean  low  water  from  the  13-foot  contour  at  the  mouth  of  the  Chris* 
tiana  Biver  to  a  point  about  1,000  feet  above  the  mouth  of  the  Brandy- 
wine  Creek.   This  work  was  closed  September  17, 1890. 

The  amount  expended  for  the  improvement  of  the  harbor  to  June  30, 
1896,  is  $366,027.21,  of  which  $250,171.21  was  expended  on  the  project 
of  1881  and  its  modifloations. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000,  to  be 
used  in  the  d^cretiQU  of  the  Secretary  of  War,  for  improving  the  chan- 
nel between  Ohnrchinan's  bridge  and  Smalley's  bridge. 
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A  coutract  was  made  for  the  work  and  operations  were  began  on 
October  21  at  Charchman's  bridge  and  continaed  antU  the  end  of  the 
year,  when  the  coDtravt  was  closed.  There  was  then  a  continuons 
channel  with  a  least  depth  of  3  feet  at  mean  low  water  and  a  width  of 
25  feet  for  a  distance  of  3.35  miles  from  Chorchman's  bridge  toward 
the  bridge  at  Christiana  village  and  a  similar  channel  for  a  distance  of 
i,033  feet  above  that  bridge  toward  Smalley's  bridge.  The  work  done 
has  improved  navigation  in  this  part  of  the  river  and  has  increased  the 
range  of  tide  about  1  foot  as  far  up  as  the  wharf  of  the  Delaware  ^lass. 
Sand,  and  (Jliiy  Company. 

The  river  and  harbor  act  of  June  3, 1896,  provided  $16,000  for  con- 
tinning  the  improvement  of  "Wilmington  Harbor  "in  accordance  with 
the  m^ified  project,''  and  also  anthorized  the  making  of  contracts  to 
complete  the  project  of  improvement  at  a  cost  not  to  exceed  $225,846. 

The  project  referred  to  is  understood  to  be  the  project  for  a  21-foot 
channel,  report  upon  which  will  be  fonnd  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  pages  973-994. 

As  it  was  doubtful  whether  the  project  could  be  carried  out  under 
the  conditions  of  the  law  authorizing  a  contract,  a  Board  of  Engineer 
Officers  was  convened  by  the  Chief  of  Bngineera  to  consider  and  report 
upon  the  plan  of  improvement. 

The  report  of  the  Board  is  given  in  Appendix  H  1  of  this  report. 

The  Board  expresses  the  opinion  that  the  existing  project  can  not  be 
successfully  carried  out  and  recommends  a  modified  project,  including 
the  construction  of  a  jetty  on  the  south  side  of  the  entrance  to  the 
river,  the  rectidcatiou  of  tbe  channel  of  the  Christiana  Kiver  at  the 
mouth  of  the  Brandywine,  and  necessary  dredging  to  give  a  channel  of 
21  feet  at  mean  low  water  from  tbe  mouth  to  the  upper  line  ot  the  pulp 
works.  The  estimated  cost  is  $377,542.  It  is  stated  that  the  proposed 
chann^  is  of  greater  dimensions  than  the  river  can  naturally  maintain 
and  that  annnal  dredging  will  be  necessary.  'The  United  States  ^^nt 
in  local  charge  of  this  work  estimates  that  certain  rock  work  not 
included  in  am>ve  estimate  will  increase  the  cost  of  work  $99,000. 

Under  a  project  for  the  expenditure  of  the  available  fnnd.8  in  con- 
formity with  a  recommendation  of  the  Board,  a  contract  for  dredging 
was  executed,  and  work  tlierennder  began  on  June  24, 1897,  at  a  point 
opposite  the  Atlantic  Refining  Company's  wharf,  where  operations 
closed  under  the  previous  coutract.  At  tbe  close  of  the  fiscal  year 
5,676  cubic  yards  of  material  had  been  removed  and  the  channel 
dredged  to  a  width  of  150  feet  for  a  length  of  386  feet,  and  for  a  further 
length  of  400  feet  to  a  widtli  of  100  feet,  in  both  cases  to  a  depth  of  16 
feet  at  mean  low  water.  No  contract  for  work  in  excess  of  appropria- 
tions made  has  been  entered  into  for  this  improvement,  and  before  such 
contract  is  made  it  is  desirable  that  Congress  authonze  a  modification 
of  project  as  recommended  by  the  Board,  and  that  the  limiting  cost  be 
increased. 

The  appropriations  for  tbe  harbor  for  the  past  four  years,  after  de- 
ducting the  $5,000  for  improvements  at  Churchman's  bridge  and  the 
survey  called  for  by  the  river  and  harbor  act  of  Angast  18, 1894,  have 
averaged  between  $8,000  and  $9,000  a  year,  while  the  shoaling  is  esti- 
mated at  the  rate  of  100,000  cubic  yards  a  year,  and  possibly  much 
more.  Strong  eflforts  have  been  made  in  the  direction  of  protecting  the 
channel,  by  calling  the  attention  of  tbe  local  authorities  to  the  matter 
of  sewage  deposits,  with  the  view  of  keeping  them  down  as  far  as 
possible,  and  by  informatiou  to  the  United  States  district  attorney  of 
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'nolatinns  of  the  laws  of  Congress  made  fbr  the  protection  ftudpreserva- 
tion  cf  navigable  waters.  The  flashing  basin  to  \rhioh  the  Board  of 
OflBcera  of  1806  calls  attention  is  maintained  by  the  city,  and  not  by 
the  Pnsey  &  Jones  Company,  as  erroneously  reported.  Since  the  mat- 
ter has  been  agitated  it  is  understood  thttt  the  city  has  appropriated 
$2,000  for  the  removal  of  deposits.  It  may  safely  be  assumed  that  be- 
tween $20,000  and  $25,000  is  needed  annually  for  the  maintenance  of 
the  15-foot  channel. 

The  important  commercial  interests  of  this  city  warrant  liberal  ^x- 
penditores  in  making  and  maintaining  a  proper  channel. 

Jnly  1, 1896,  balance  onexpended  ^  167. 57 

Jane  30, 1887,  amonnt  expended  daring  fiscal  year   G,  174. 63 


Jnly  1. 1897,  balance  anezpended   23, 982. 94 

July  1, 1897,  ontstandinx  Uabilities   $900. 00 

Jnly  1, 1887,  unonnt  covered  by  nnoompleted  contracts   23, 000. 00 


AmonnttbatcanbeprontabIyexpendMmfi8calyeareQulugJune30,1899  206,846.00 
'  .Amonnt  required  for  maintenance  in  fiscal  year  ending  Jane  30, 1899. ..  20^000.00 
Submitted  in  compliance  with  reqnitements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  civil  act  of  Jnue  4, 1897. 

(See  Appendix  H  1.) 

2.  Nanticolte  BiveVj  Delaware  and  Maryland.— Tiiis  river  is  a  tidal 
stream,  its  head  waters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  Del.  The  river  flows  in' a 
Bouth-sonthwesterly  direction  into  Tangier  Boand,  Chesapeake  Bay,  and 
the  intereate  for  the  improvement  of  the  river  center  at  Seafora,  36 
miles  from  the  month. 

The  river  and  harbor  act  of  August  18, 1894,  appropriated  $5,000  for 
improving  Broad  Creek  Biver,  Delaware,  and  provided  that  as  much  of 
it  as  might  be  necessary  should  be  used  for  the  removal  of  the  bar 
extending  from  the  railroad  bridge  at  Seaford  toward  the  mouth  of  the 
Kanticoke  River.  With  this  appropriation  the  channel  was  dredged, 
where  necessary,  to  a  width  of  100  feet  and  a  depth  of  9  feet  at  mean 
low  water,  from  the  south  side  of  the  railroad  bridge  at  Seaford  to  a 
point  8,000  feet  below.  A  previous  appropriation  for  the  Kanticoke 
Biver,  in  1886,  was,  iu  accordance  with  the  terms  of  the  law,  applied 
to  the  stream  known  as  Broad  Creek  Biver,  a  branch  of  the  Kanticoke 
mver  extending  to  LaureL 

The  project  for  the  improvement  of  the  Nantic^ke  Biver  is  based 
upon  a  survey  made  in  1895,  and  is  for  a  channel  0  feet  deep  at  mean 
low  water  and  100  feet  wide,  the  width  to  be  increased  to  about  150 
feet  at  sharp  tarns  of  the  channel,  the  improvements  to  be  extended  to 
within  100  feet  of  the  county  bridge,  where  the  proposed  channel  is  to 
widen  ont  fan  shape,  at  an  estimated  cost  of  $13,000. 

The  act  of  June  3, 1896,  contains  the  first  appropriation  ($3,000)  for 
this  river,  and  a  contract  has  been  made  for  work  under  the  approved 
project.  No  operations  were  in  progress  during  the  fiscal  year.  The 
expenditures  in  the  year  were  for  ofilce  expenses. 

The  commerce  for  the  year  1896  is  reported  to  be,  receipts  and  ship- 
ments, 17,049  tons  at  a  valoi^tion  of  $684,105. 


23,950.00 


476,625.00 


42.94 
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July  1, 1896,  balukce  unexpended   $3, 000. 00 

Jane  SO,  1887,  amount  expended  during  fiecal  year . .  —   59. 13 

2,940.8S 

July  1, 1897,  amount  eorered  by  uncompleted  contracts   2, 940. 88 

f  Amount  (estimated}  required  for  completion  of  existing  project   10, 000. 00 

J  AmonntthatcanbeproQtabl^  expended  in  fiscal  ,yenr  ending  June  30,1899  3,000.00 
)  Submitted  in  compnance  witli  requireiuente  oi  iwctious  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  2.) 

3.  Appoquinimink  Etverj  Delaware, — At  the  time  of  the  adoption  of 
the  present  prctject  there  wm  a  mean  low-water  depth  of  2  feet  at  the 
entrance  into  Delaware  Bay,  and  the  sbofdest  depth  inside  the  riTor 
was  4^  feet.  The  most  serious  obstmvtions  to  the  navigation  of  the 
river  were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  is 
for  a  channel  8  feet  deep  at  mean  low  water,  having  a  width  of  80  feet 
from  the  bridge  at  Odessa  to  near  Townsend's  wharf,  a  distance  of  3^ 
miles,  and  a  width  of  100  feet  from  this  wliarf  to  the  month  of  ttie  river, 
adistance  of  5  miles.   The  estimated  cost  of  the  improvement  is  $39,9G3. 

In  1891  the  channel  was  dredged  to  tlie  full  width  of  80  feet  and 
depth  of  8  feet  at  mean  low  water  for  a  distance  of  1,975  feet  in  a  down, 
river  direction,  beginning  at  the  lower  end  of  Watkins's  wharf,  at 
Odessa,  and  early  in  1893  a  further  distance  of  4,487  feet  was  dredged. 
Of  the  latter,  695  feet  was  dredged  to  the  approved  width,  but  on 
account  of  the  settlement  and  sliding  in  of  the  very  soft  marsh  banks 
upon  which  the  excavated  mnd  and  sand  were  deposited  the  fiill 
approved  width  of  80  feet  could  not  be  made  along  the  remainder, 
3,802  feet,  and  it  was  therefore  made  only  50  feet  until  the  banks  shonld 
become  firmer.  The  entire  Iraigth  dredged  is  6,402  feet,  of  which  2,570 
feet  is  80  feet  wide  and  3,892  fleet  is  ^  feet  wide.  The  channel  was 
thereby  materially  Improved  as  far  as  the  work  had  progressed,  giving 
great  relief  to  the  shipping,  and  the  harbor  room  at  Odessa  increased. 
The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  1896  was  $10,152.73.  No  work  haa  been  done  since  1893.  The 
expenditures  during  the  year  were  for  oflQce  expenses. 

At  the  beginning  of  the  fiscal  y^ear  a  contract,  dated  May  23, 1895, 
was  in  force  for  dredging  on  this  and  other  rivers  in  Delaware,  the 
work  on  all  of  them  to  be  completed  by  September  1, 1896.  Owing, 
howeverf  to  the  tardiness  of  the  contractor  in  the  pertbrmance  of  the 
work  on  the  Smyrna  Hiver,  one  of  the  improvements  provided  for,  the 
contract  was  annulled  on  July  27,  1896,  before  the  Appoquinimink 
work  was  reached. 

The  river  and  harbor  act  of  Jnne  3, 1806,  made  a  further  appropria- 
tion of  $5,000  for  this  improvement,  and  a  new  contract  for  dredging 
has  been  entered  into. 

The  work  proposed  to  be  done  is  the  dredging  of  the  channel  to  a 
depth  of  8  feet  at  mean  low  water  and  a  width  of  50  feet  in  straight 
reaches  and  widening  in  the  bends  through  various  shoals  between  a 
point  6,400  feet  below  Odessa,  where  work  was  last  suspended,  and  the 
mouth  of  the  river;  to  widen  the  cut-oft"  below  New  Bridge,  to  dredge 
oft'  several  projecting  points,  and  to  redredge  shoaling  in  the  upper 
river  as  far  as  available  funds  will  permit.  It  was  intended  to  include 
in  this  work  the  making  of  the  proposed  cut  oflt'  at  New  Bridge  and  one 
below,  but  It  was  impracticable  to  procure  the  title  to  the  land  required 
for  the  purpose.  The  difficulties  in  the  way  may  possibly  be  overcome 
before  farther  improvements  are  made  on  the  river. 
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Hhe  oommeroe  in  the  river  ia  reported  for  the  past  year  to  have  been 
20470  toDXkage  and  a  valuation  of  $961,250,  as  against  19,132  tons  and 
$980,975  in  1§91,  shortly  after  the  improvement  of  the  river  vas  begun. 
The  extent  of  the  commerce  justifies  the  outlay  for  the  luropoaed 
improvement 

July  1, 1896,  bslance  nnexpended   $9, 847. 27 

June  30, 1897,  amount  expended  during  fieoal  year   736. 25 


July  1, 1897,  balance  unexpended   9,111.02 

Jnly  1, 1887,  smonnt  covered  by  uncompleted  oontraota   9, 111.03 


{Amoant  (estimated)  required  for  completion  of  existing  project   19,963.00 

Amouuttbatcon  beprolitablyexpendediaiiscal  year  eadineJuneSO,  1899  10^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  nmdry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  H  3.) 

4.  Smyrna  Biv&r,  Delaware. — This  river,  formerly  called  Dnck  Greek, 
had,  before  improvements  were  begun  in  1879,  a  minimum  depth  of  2^ 
feet  within  the  river  and  about  4  feet  over  the  bar  at  the  mouth.  Navi- 
gation was  possible  only  at  high  tide,  and  was  carried  on  by  one 
steamer  and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channd  across  the  bar  at  the  mouth. 

By  special  direction  of  Congress  the  improvement  of  the  bar  was 
commenced  first,  and  during  the  following  four  years  three  appropria- 
tions, aggregating  $10,000,  were  expended  in  dredging  a  channel  across 
this  obalraction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  ap  again. 

A  new  prctject  vaa  submitted  in  1887  for  a  7-foot  loT-water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of  this 
project  is  $01,698.40.  The  first  appropriation  under  the  project,  that 
made  in  1888,  was  for  dredging,  and  the  appropriations  made  since 
have  provided  for  continuing  the  improvement  and  have  likewise  been 
applied  solely  to  dredging.  The  estimated  cost  of  the  dredging  was 
$37,365.20,  and  that  tor  the  jetty  was  $53,733.20. 

In  1893  the  channel  was  dredged  to  the  approved  dimensions  for  a 
length  of  4,730  feet,  in  seven  diftferent  localities  between  Smyrna  Land- 
ing fuid  Gravel  Beach,  about  5  miles  below.  Dredging  had  been  done 
there  previously,  but  not  to  the  full  dimensions.  Also  a  cut  60  feet 
wide  and  7  feet  deep  through  a  narrow  bar  about  a  half  mile  inside  the 
mouth  of  the  river.  In  1896,  to  Jnne  30,  the  turning  basin  at  Smyrna 
Landing  was  redred^Mi  to  the  fhll  dimensions,  and  the  channel  below 
dredged  to  the  full  width  and  depth  at  Frioe's  wharf,  Limekiln  Wharf, 
Beavwhoose  Beaoh,  the  reach  above  and  bdow  Bothwells  Landing 
and  below  the  Canal.'' 

The  total  amount  expended  on  this  improvement  to  June  30, 1896, 
was  $29,338.82,  of  which  $19,338.82  was  exi>ended  on  this  project. 

At  the  beginning  of  the  fiscal  year  1897  dredging  operations  were  in 
progress  under  contract,  bnt,  owing  to  a  failure  of  the  contractor  to 
comply  with  the  terms  of  the  contract,  it  was  annulled  July  27, 1897. 

A  new  contract  was  made  and  work  thereon  was  begun  September  1 
and  completed  October  14, 1896.  During  this  period  the  channel  was 
dredged  at  six  different  parts  of  the  river  between  Smyrna  Landing  and 
Cave  Landing  Beach,  a  distance  of  20,400  feet,  resulting  in  a  channel 
of  the  approved  depth  for  that  length,  the  width  varying  between  40 
and  60  feet.  This  left  about  one-third  of  the  project  to  be  done.  As 
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this  work  was  not  completed  until  late  in  the  it  was  deemed  best 
to  wait  nntil  the  spring  for  the  expenditure  of  the  $6,000  appropriated 
by  t^e  river  and  harbor  act  of  Jnne  3, 1806,  for  continoing  uie  improve- 
ment, as  the  work  coald  then  be  contracted  for  and  done  to  better 
advantage  to  the  Governmeut.  On  Jane  16, 1897,  a  contract  was  made 
for  dredging  a  channel  to  a  depth  of  7  feet  at  mean  low  water  and  a  width 
of  60  feet  fiom  near  Cave  Landing,  where  work  was  last  suspended, 
toward  the  mouth  of  the  river,  and  to  redredge  shoals  and  remove 
some  projecting  points  in  the  upper  river,  and  it  is  expected  that  this 
will  be  completed  this  fall. 

The  commerce  in  the  river  is  reported  for  the  past  year  to  have  been 
304,146  tons,  and  of  a  valuation  of  $3,034,280.  In  1889,  before  the 
improvements  were  begun,  the  tonnage  and  valuation  were  reported  to 
be  204,706  and  $1,944,000,  respectively.  The  extent  of  the  commerce 
jostifles  the  outlay  for  the  improvement. 

Jnly  1, 1896,  balance  unexpended   $8, 661. 18 

Jnne  SO,  1897,  omonnt  expended  dnring  flBoal  year   8, 624. 38 

Jnly  1,  1897,  balance  unexpended   6,  036. 90 

July  1,  ISffJ,  amount  covered  by  uncomplotped  ooutracts   6, 000. 00 

Jnly  1,  1897,  balimce  available   36.90 

f  Amount  (estimated)  required  for  completiou  of  exiBting  project   9, 3^.  00 

J  Amonnttbatcanbeprofitablyexpendedin  fiscal  year  ending  June  30,1899  9,366.00 
^  Submitted  in  compliance  with  reciuirement^  of  Bectious  2  of  river  and 

I.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  1,  1897. 

(See  Appendix  H  4.) 

5.  Murderkill  River,  Delaware. — This  river  is  a  tidal  stream  and  a 
tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river  was 
feiir  for  the  greater  part  of  its  length,  the  average  width  and  depth  being 
90  and  6  feet,  respectively.  Outside  the  junction  with  Delaware  Bay, 
however,  there  is  a  serious  obstruction — the  flats,  which  are  nearly  bare 
at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The  average 
rise  and  fall  of  the  tide  at  the  mouth  is  4.G  feet 

In  1881  an  examination  of  this  river  was  made,  and  a  project  sub- 
mitted for  its  improvement.  No  appropriation  was  made  by  Congress, 
however,  as  the  river  was  at  that  time  in  tlie  hands  of  an  improvement 
and  navigation  company  chartered  by  the  State.  This  company  had 
expended  about  $10,000  in  rectifying  the  many  bends  of  the  river  by 
cutting  Btraiglit  canals  and  in  dredging  a  narrow  cut  across  the  flats 
tlie  mouth.   The  latter  slowly  filled  up  again. 

The  project  for  improvement  adopted  in  1892  is  for  a  7-foot  low-water 
channel  80  feet  wide  from  the  town  of  Frederica,  at  the  head  of  naW- 
gation,  to  the  mouth  of  the  river,  and  150  feet  wide  from  the  mouth 
across  the  flats  outside  to  the  7-foot  depth  in  Delaware  Bay,  the  out  at 
the  mouth  to  be  protected  by  forming  an  embankment  of  the  dredged 
material  on  each  side,  the  estimated  cost  being  $47,660. 

In  1893  a  channel  was  dug  to  a  depth  of  6  feet  below  mean  low  water 
across  the  flats  from  a  short  distance  inside  the  river  to  the  6-foot  depth 
in  Delaware  Bay,  and  in  1895  a  cut-off  975  feet  long  was  made  at 
Lower  Landing,  about  4  miles  from  the  mouth,  and  shoals  were  dredged 
at  a  sharj)  turn  in  the  river  below  Frederica,  at  the  head  of  Long  Canal, 
at  Coles  Slioal,  and  just  iuside  the  mouth  of  the  river.  The  width  of 
the  cut  in  every  case  was  40  feet  and  the  depth  7  feet  at  mean  low  water. 
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The'amoiint  expended  on  the  project  to  the  end  of  the  fiscal  year  1896 
was  «U,354.21.' 

The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  96,500  for  con- 
tinoin^r  the  improvement.  A  contract  dated  UTovember  13, 1896,  was 
made  for  dredging,  and  vork  thereander  b^:aa  on  November  18, 1896, 
and  closed  Jane  19, 1897. 

The  quantity  of  material  dredged  was  24,425  cabic  yards,  and  the 
resalt  of  the  work  done  is  an  anobstnicted  low-water  navigation  of  6 
feet  depth  fh>m  that  depth  in  Delaware  Bay  to  Lindells  Shoal,  a  dis- 
tance of  16,000  feet. 

The  commerce  of  this  river,  which  is  qnite  varied,  is  reported  for  the 
past  year  to  be  represented  by  a  tonnage  of  40,642  and  a  valnation  of 
$925,362.50.  There  appears  to  have  been  quite  an  increase  since  the 
improvements  were  began,  and  a  steamboat  line  has  in  conseqaeace  of 
this  improvement  been  established  between  Fred  erica  and  Philadelphia. 

Jnly  1,  1896,  balance  anexpended   $7, 145. 79 

Jtme  SO,  1897,  amount  expended  dniing  fiscal  year   6, 974. 47 

Jnly  1, 1897,  balance  anexpended   171. 32 

Amoant  (estimated)  Teqnired  for  completion  of  exiating  projeot   32, 764. 00 

Amonntthatoanbeprontabl;  expended  in  fiscal  yearendlng  JnneSO,  1899  10, 000;  00 
Sabmitted  in  complianoe  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  18^  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(8ee  Appendix  H  5.) 

6.  Mispaiion  Biver,  Delaware. — This  river  is  a  tidal  stream,  and  entero 
Delaware  Bay  about  17  miles  northwest  of  Cape  Henlopen.  It  is  navi- 
gable for  aboat  12  miles.  The  mouth  of  the  river  is  greatJy  obstructed 
by  a  flat  foreshore  without  a  cbanneL  Vessels  can  enter  and  de^mrt 
on^  at  high  water,  which  rises,  on  an  average,  4  feet. 

intie  river  from  Milford  to  the  mouth  was  improved  by  the  General 
Government  between  the  years  1879  and  1889,  and  $17,000  was  expended 
in  making  a  channel  40  feet  wide  and  6  feet  deep  at  mean  low  water. 

The  project  for  the  improvement  at  the  mouth  of  the  river,  proposed 
in  a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats 
in  a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opposite  the  light-hoase  and  end- 
ing in  deep  water  in  the  bay,  the  out  to  be  protected  on  the  upper  or 
nwth  side  oy  a  bank  made  of  the  excavated  materiaL  The  estimated 
cost  is  $24,000. 

In  1^  operations  were  began  under  the  project,  and  at  the  dose  of 
work  in  that  season  a  pile  dike  600  feet  long  had  been  built  on  the 
north  side  of  the  mouth,  along  the  line  of  the  channel,  and  a  channel 
had  been  dredged  for  a  length  of  570  ^t,  SO  feet  wide  and  5  feet  deep 
at  mean  low  water,  extendiug  from  the  5-foot  depth  in  the  Mispillton 
Biver  to  a  point  opposite  and  50  feet  west  from  the  outer  end  of  the 
dike,  and  in  1895  and  1896  a  channel  was  dredged  75  feet  wide  and  6 
feet  deep  at  mean  low  water  from  inside  the  river  just  above  Saudy 
Point  to  opposite  the  month  of  Cedar  Creek,  and  a  crib  dike  350  feet 
in  length,  flanking  the  new  channel  on  the  west  side,  was  built.  The 
dikes  were  found  necessary  during  the  progress  of  the  dredging  owing 
to  the  character  of  tlie  materUkl  dredged,  which  was  mainly  treacherous 
suid.  The  totid  amount  expended  on  this  improvement  to  June  30, 


1  Of  this  amoant  $1,600  vas  expended  in  xsnovlnir  shoal  at  month  of  St.  Jones 
BUG  97  
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1896,  was  $34,507.39,  of  wliicli  $17,507.39  was  expended  on  the  present 
project.  work  has  been  doue  during  the  past  fiscal  year.  Bxpendi- 
tnres  during  the  year  were  for  office  expenses. 

To  meet  present  difficulties  of  navigation  it  has  been  conclnded  to 
expend  tlie  small  balance  available  in  dredging  a  channel,  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  from  the  end  of  the  western  jetty 
in  a  southerly  direction  to  the  old  channel,  and  in  the  constraction 
of  a  bro^  and  stone  dike  to  extend  from  the  end  of  the  present  pile 
dike  along  the  line  of  the  channel.  The  small  balance  will  build  aboat 
200  feet  of  the  dike.  This  will  be  of  some  service  as  far  as  it  goes. 

Contracts  have  been  made  for  the  dredging  and  for  the  dike  con- 
struction, and  it  is  expected  that  the  work  on  both  contracts  will  be 
completed  this  season. 

The  commerce  of  this  river  consists  principally  of  lumber,  railroad 
ties,  grain,  canned  goods,  lime,  and  fertilizers,  and  is  reported  for  the 
past  year  to  have  been  55,776  tons,  and  of  a  valuation  of  $850,599.  In 
1891,  when  the  project  was  adopted,  shipments  and  valuation  were 
reported  to  be  44,315  tons  and  $916,250,  re8i>ectively.  It  is  not  likely 
that  the  commerce  will  be  benefited  to  any  extent  by  the  improvements 
ontU  such  work  is  carried  out  as  will  give  and  maintain  a  depth  of  6 
feet. 

It  is  estimated  that  $500  will  be  required  for  maintenance  of  the 
improvement  during  the  fiscal  year  ending  June  30, 1899. 

Jnly  1,  1896,  balance  nnexpended   $4,492.61 

July  30,  1897,  amount  expended  daring  fiscal  year   122.2S 

Jnly  1,  1897,  balance  nnexpended   4,S70.SS 

Jnly  1,  1897,  amount  covered  by  nncompleted  oontracta   4, 370. 33 


'  Amonnt  (estimated)  required  for  completion  of  existing  project   2, 000. 00 

AmonntthatcanbeprofitablyexpendedinfiBoal  year  ending  JnneSO,  1899     2, 000. 00 
Amonnt  required  for  maintenance  in  fiscal  year  ending  Jnne  30,  1899. .        600. 00 
Submitted  in  compliance  with  requiiaments  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  Bmidry  civil  act  of  June  4, 1897. 

(See  Appendix  H  6.) 

7.  Broadkiln  River ,  Delaware, — In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
Impeded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
IJ  to  2  feet  at  low  water. 

The  original  prqject  for  improvement,  made  in  1871,  is  for  a  6-foot 
low- water  navigation,  with  a  minimum  width  of  40  feet  from  the  mouth 
of  the  river  to  Milton,  the  head  of  navigation,  and  for  a  new  entrance, 
protected  by  a  jetty,  at  an  estimated  cost  of  $80,447.  This  project 
was  modified  in  1881  relative  to  the  entrance,  and  tlie  estimate  reduced 
to  $51,450.  The  channel  within  the  river  has  been  completed  in 
accordance  with  the  project  at  an  expense  of  $35,000,  which  was  the 
total  amount  expended  at  the  close  of  the  fiscal  y'fear  ending  Jnne  30, 
1896.  After  entering,  vessels  are  no  longer  detained  by  the  shoals  at 
low  tide  and  proceed  directly  to  their  destination.  * 

"So  work  was  done  daring  the  past  year. 

i Amonnt  (estimated)  required  for  completion  of  existing  project  ....  921,600.00 
Submitted  in  compliance  with  requiiementB  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  Inland  waterway  from  Chincoieague  Bay,  Virginia^  to  Delaware 
Bay  at  or  near  Iiewea,  Del. — The  original  project,  based  on  a  survey 
made  in  1884,  provided  for  a  channel  70  feet  wide  at  the  bottom  and  Q 
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feet  deep  below  mean  low  water  in  the  Delaware  Breakwater  Harbor 
connecting  the  inland  bays  between  Chincoteague  Bay  and  Delaware 
Bay,  the  northern  outlet  to  be  at  or  near  Lewes,  Del,  The  length  of 
the  proposed  waterway  is  about  75  miles,  and  the  cost  was  e8tiraate<l 
at  $350,000.  Thia  project  was  modified  iu  1892,  the  width  of  the  pro- 
posed channel  having  been  reduced  to  20  feet  at  the  bottom. 

At  the  close  of  the  fiscal  year  ending  June  30, 189G,  $165,971.04  had 
been  expended  on  the  work. 

The  condition  of  the  work  done  on  the  inland  waterway  was  at  the 
cl(we  of  the  fiscal  year  ending  June  30, 1890,  as  follows:  The  cat  made 
between  Whites  Greek  and  the  head  of  Little  Assawaman  Bay  to  a 
depth  of  4  feet  liad  shoaled  considerably,  at  the  northern  end  to  eight- 
tenths  of  a  foot  and  in  themiddle  portion  to2  feet.  ThefirRt-uained  shoal 
is  in  the  deepest  portion  of  the  cut  where  the  sandy  side  slopes,  bare 
of  all  vegetation,  fall  in  considerably  during  heavy  rains.  The  depths 
in  the  cut  through  low  or  marshy  ground  had  maintained  themselves 
very  well.  The  cat  made  to  a  depth  of  0  feet  from  Rehoboth  Bay  along 
Millers  Oreek  toward  the  high  ground  back  of  Rehoboth,  daring  the 
working  season  of  1894,  was  in  fair  condition  except  the  formation  of  a 
slight  shoal  in  line  with  the  bay  shore,  which  was  evidently  caused  by 
wave  action. 

The  only  work  done  during  the  year  was  the  repair  of  one  of  the 
bridges,  and  the  making  up  of  field  notes,  plotting  progress  charts,  etc., 
of  work  done  in  the  previous  year. 

The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  $25,000  for 
continuing  this  improvement,  bat  until  certain  litigation  regarding 
right  of  way  is  settled  it  is  not  likely  that  any  dredging  work  can  be 
done. 

July  1, 189&balanoe unexpended   $27, 778.96 

Jane  SO,  iS97,  amount  expended  during  flical  year   726. 66 

July  1, 1887,  balanoe  nnexpended  :   37,  OSS.  30 

f  Amonnt  (eatltnated)  reqnired  for  completion  of  existing;  project   1S6,  00 

J  Amoantthatcan  be  profitably  expended  in  fiacalyearendiaKJimeSO,  1899  100,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t   harbor  acts  of  1866  and  1867  and  of  Bundiy  ciril  act  of  June  ^  1887. 

(See  Appendix  H  8.) 

9.  Susquehanna  River  above  and  below  Havre  de  Grace,  Md. — Before 
improvements  were  began  in  thia  section  of  the  river  the  least  depth  of 
water  over  the  shoals  between  Havre  de  Grace  and  Spesatia  Island 
was  5  feet  at  low  water.  The  channel  above  Havre  de  Grace  between 
Watson  Island  and  the  shoal  running  oat  from  the  west  shore  was 
naiTOw,  and  believed  to  be  one  of  the  causes  of  ice  gorges  at  and  near 
Port  Beiwsit. 

Improvements  have  been  in  progress  since  1852.  The  present  general 
project  is  for  a  15-foot  low-water  channel  below  Havre  de  Grace  and 
tor  the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth  of  8 
feet  below  mean  low  water.   Estimated  cost,  $168,000. 

The  diannel  below  Havre  de  Grace  was  dredged  the  last  time  in  1886. 
It  has  shoaled  again.  The  channel  at  Watson  Island  has  been  widened 
about  400  fSeet,  bat  the  shoal  which  was  removed  has  nearly  entirely 
reformed  since  the  discontinuance  of  work  in  1889. 

Cp  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $161,067,37 
bad  been  expended  on  this  section  of  the  river,  including  $49,729.15 
for  work  for  the  Fish  Commission. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1897^ 
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the  small  amount  available  being  limited  to  expenditure  above  the 
Philadelphia, Wilmington  and  Baltimore  Railroad  Bridge,  and  regarded 
insnfiicient  to  bring  about  results  permanent  enough  to  justify  its 
expenditure.  It  was  impracticable  to  obtain  complete  commercial 
statistics.  It  is  estimated  that  $20,000  will  be  required  annually  for 
dredging. 

July  1,  1896,  balance  unexpended   $9, 823. 6S 

July  1,  1897,  balance  unexpended   9,832.63 

iAjQoout  (estimated)  requirod  £dt  annnsi  dredging   30,000.00 
Sabmitted  in  compliance  with  reqniiements  of  eectionB  2  of  river  and 
harbor  acts  of  1866  andlS67  and  of  aondry  civil  act  of  June  4,  1897. 

(See  Appendix  H  9.) 

10.  Chester  River^  Maryland,  from  Crumpton  to  JoTies  Landing. — This 
river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  eastern  shore  of  Maryland,  and  flows 
into  Chesapeake  Bay.  It  is  navigable  for  vessels  drawing  6  feet  of 
water  at  low  tide  as  &r  as  Ommpton,  about  33  miles  above  Uie  month. 
The  least  depth  of  water  within  the  last  7  miles  of  the  river  is  3  feet. 
At  Crumpton  the  average  rise  of  the  tide  is  2.1  feet.  A  short  distance 
from  this  town  several  shoals  have  previously  been  improved  by  the 
United  States. 

The  project  for  improvement  is  for  a  6-foot  low-water  channel  60  feet 
wide  from  Crumpton  to  Jones  Landing,  a  distance  of  6^  miles,  at  an 
estimated  cost  of  $12,750. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $9,328.40  bad 
been  expended  and  the  channel  had  been  improved  at  various  points 
in  accordance  with  the  project 

Ko  work  has  been  done  during  the  past  fiscal  year.  Expenditure 
during  the  year  were  for  office  expenses. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $1,500  for 
oontinniug  the  improvranent,  and  a  contract  has  been  made  for  the  work 
to  be  done. 

The  commerce  of  the  river  consists  mainly  of  agricnltoral  products. 
Ko  complete  statistics  have  been  obtained,  but  the  Chester  River  Line 
reports  it  business  for  the  year  on  the  whole  river  as  36,113  tons,  valued 
at  $1,152,101.  There  is  no  marked  improvement  in  the  commerce  to  be 
noted,  but  the  improvements  made  in  the  river  thus  far  have  facilitated 
navigation,  the  extent  of  which  seems  to  justify  the  expenditure. 

July  1, 1896,  bnlanoo  unexpended   $1,671.00 

June  30, 1897,  amount  expended  during  fiscal  year   152.50 

July  1,  1897,  balance  unexpended   1, 619. 10 

.July  1,  1897,  amount  covered  by  uncompletml  oontrarts.-   1,500.00 

July  1,  1897,  balance  available   19. 10 

{  Amount  (estimated)  required  for  completion  of  existing  project  -.  3, 250. 00 

J  Amountthat  can  be  proutably  expended  in  fiBcnl  year  ending  June  30,1899  1, 750.00 
]  Submitted  in  compliance  witli  roquirenientB  of  sections  2  of  river  and. 
(.   harbor  acts  of  1866  and  1867  aud  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H 10.) 

11.  Choptank  River,  Maryland. — Before  improvements  were  begun,  in 
1879,  the  depth  of  water  in  the  channel  between  Denton  and  Greensboro 
varied  fi-oui  2  to  8  feet  at  low  water.  I^avigation  carried  on  by  small 
sailing  vessels  extended  only  to  3  miles  above  Denton.   Upon  the 
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remaining  5  miles  to  Greensboro  all  freight  bad  to  be  transported  upon 

BCOWS. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low-water 
channel  76  feet  wide,  the  estimated  cost  being  $79,000.  Up  to  the 
close  of  the  fiscal  year  ending  June  30,  1896,  $49,866.60  had  been 
expended  in  making  a  channel  not  less  than  75  feet  wide  and  7^  feet 
deep  between  Greensboro  and  Brick  Mills,  a  distance  of  aboat  4  miles, 
ana  to  a  width  of  75  feet  and  a  depth  of  8  f^t  for  a  fbrther  distance  of 
1,800  feet  below  the  Brick  Mills.  The  r^naining  distance  to  Denton 
has  been  partly  improved  by  dredging  the  channel  where  needed  to 
depths  of  5  and  6  feet,  and  by  widening  it  to  aboat  40  feet.  This 
leaves  somewhat  less  tban  4  miles  of  this  section  and  several  points  in 
the  npper  river  to  be  dredged  to  the  approved  dimensions.  Shortly 
after  the  main  obstructions  had  been  removed  in  1887,  steamboat 
communication  with  Baltimore  was  established,  and  since  that  time 
commerce  has  steadily  increased.  No  work  has  been  done  during  the 
past  fiscal  year.   Expenditures  during  the  year  were  for  office  expenses. 

The  commerce  consists  Itagely  of  agiicaltnral  products  and  canned 
goods.  The  tounage  reported  for  1896  is  17,193  tons,  with  a  valuation 
of  $647,^3.  There  has  been  a  marked  increase  in  the  commerce  of 
this  river  since  its  improvement  was  began,  and  its  extent  fiilly  justifies 
tiie  expense  of  making  it. 

The  river  and  harbor  act  of  Jnne  3,  1806,  appropriated  $2,000  for 
continning  the  improvement,  and  a  contract  for  dredging  has  been 
entered  into. 

July  1, 1S96,  balance  noexpeitded   $2, 133. 40 

June  30, 1897,  amoant  expended  dnring  flsoal  year   293. 03 


July  1, 1897,  baUuioe  nnexpended   1, 840. 37 

July  1, 1887,  amonnt  covered  by  oncompleted  contracts   1, 840. 37 


Amonnt  (eatimatecl)  required  for  completion  of  existing  project   16, 000. 00 

Ainoantthatcanbeprolitably  expeDtletlintisculvBurcudiDeJnneSO,  1899  10,000.00 
Submitted  in  eompllance  with  reqnirements  of  seotions  3  of  river  and 
luu-bOTactsof  1866  and  1867  and  of  Bandiy  civil  act  of  Jnne  4, 1887. 

(See  Appendix  H  11.) 

12.  La  TrapjM  Bvoer,  JIf aryZa?t(2.— This  river,  formerly  called  Divid- 
ing Creek,  is  in  Talbot  County,  eastern  shore  of  Maryland,  and  flows 
into  the  Choptank  Biver,  one  of  the  larger  tributaries  of  Chesapeake 
Bay.  It  is  about  3  miles  long  and  has  no  fresh- water  inflow  at  the  head, 
and  was  originally  only  4  feet  deep.  The  entrance  to  the  river  was 
seriously  obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet 
in  the  narrow  channel,  which  was  very  tortuous  and  about  one-half  of 
a  mile  long.   The  average  rise  of  tide  is  1.55  feet.  - 

Previous  to  the  adoption  of  the  present  project  the  sum  of  $6,333.50, 
raised  by  private  subscription,  had  been  expended  in  dredging  at  the 
head  of  the  river  and  at  the  bar  at  the  mouth.  The  average  depth  in 
tiie  river  was  thereby  increased  to  8  feet,  and  the  channel  at  the  moutli 
was  somewhat  widened. 

The  present  prmect  for  improvement  provides  for  a  channel  150  feet 
wide  and  11  feet  deep  across  the  bar  at  the  month,  and  for  a  diannel 
75  feet  wide  and  8  feet  deep  at  mean  low  water  inside  the  river  as  far 
as  Trappe  Landing,  situated  at  the  bead  of  navigation,  and  a  turning 
basin  at  the  latter  point.   The  estimated  cost  was  $7,250. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $7,213.87  had 
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been  expended,  and  the  proposed  channel  within  the  river  had  been 
completed.  TIte  proposed  cbatniel  at  the  month,  about  I,GOO  feet  long, 
had  been  dredged  to  the  approved  width  of  150  feet  for  a  distance  of 
400  feet,  and  to  a  width  of  100  feet  only  for  the  remaining  1,200  feet. 
No  work  has  been  done  during  tlie  past  tiaeal  year.  Tlie  channel  in 
this  1,200  feet,  therefore,  remniiis  to  be  widened  50  feet  in  order  to  con- 
form to  the  approved  project,  and  it  is  estimated  that  to  complete  it 
$2,500  will  be  required  in  addition  to  the  atnonnt  already  expended  and 
originally  estimated  as  the  cost  of  the  whole  improvemeut. 

In  1893,  when  the  improvements  of  this  river  begun,  the  tonnage 
was  29,094  tons  and  the  valuation  $897,450,  as  compared  with  20,628 
tons  and  $704,050  in  1895.  No  statistics  have  been  obtained  for  1896. 
The  improvements  made  thns  far  have  facilitated  commerce,  but  have 
not  increased  it. 

July  1,  1896,  balance  imexpendod   $36. 13 

Jnly  1,  1897,  balance  unexpended   36. 13 


Amonnt  (estimated)  rerjnired  for  completion  of  existing;  project   3, 500. 00 

Amount tbat  can  be  profitably  expended  in  fiscal  yearendingjumi  30, 1899  2, 500, 00 
Sabniitted  in  compltsincu  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ltj66  and  1867  and  of  sondry  civil  avt  of  Jodo  4,  1897. 

(See  Appendix  H  12.) 

13.  Wariptck  Eiver,  MaryUmd. — This  river,  formerly  named  Secretary 
Greek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and  flows 
into  the  Ohoptank  River,  one  of  tlie  larger  tributaries  of  Chesapeake 
Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-watw  inllnx 
at  the  head,  and  was  originally  ouiy  4  feet  deep.  The  avwage  rise  of 
the  tide  is  1.7  feet. 

Before  the  adoption  of  the  present  project  abont  $12,000  had  been 
expended  in  the  improvement  of  this  river,  $6,000  by  the  General  Gov- 
ernment and  the  remaining  amount  by  i>rivate  parties.  The  present 
project  .for  improvement,  which  was  proposed  in  a  report  on  a  survey 
in  1891,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  from  the  10-foot  depth  in  Choptank  River  to  Secretary  Land- 
ing, at  the  head  of  the  river,  including  a  turning  basin  at  the  latter 
poiut,  at  an  estimated  cost  of  $18,600. 

At  the  close  of  the  fiscal  year  ending  June  30,  1896,  $13,918.82  had 
been  expended  for  the  impi-ovement  of  this  river,  of  which  $7,918.82 
was  ou  the  present  project. 

The  turning  basiu  at  Secretary  Lauding  had  been  completed,  aud 
the  channel  of  the  approved  dimensions  dredged  irom  outside  the  mouth 
of  the  river  for  a  length  of  4,400  feet.  There  was  then  no  serious  obstruc- 
tion to  navigation  in  the  river,  and  what  remained  to  be  done  to  com- 
plete  the  project  was  the  widening  of  the  channel  in  the  upper  river  to 
the  approved  width  of  100  feet  for  abont  one-third  of  its  total  length. 
Ko  work  has  been  done  in  the  past  fiscal  year. 

The  commerce  of  the  river  consists  mainly  of  agricultural  products. 
The  business  of  the  steamboat  line  for  the  year  is  reported  to  be  3,017 
tons,  at  a  valuation  of  8140,937.  The  business  done  in  the  river  by 
the  numerous  sailing  vessels  could  not  he  obtained.  It  is  believed  there 
has  been  no  material  change  since  the  improvements  were  beguu  in 
1892,  but  the  work  has  facilitated  navigation,  the  extent  of  which 
seems  to  justify  the  outlay. 

The  river  and  harbor  act  of  June  3,  1890,  appropriated  $2,000  for 
continuing  the  improvement,  and  a  contract  has  been  made  for  the  work 
to  be  done. 
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July  1, 1896,  balance  unespenclea   *2, 081. 18 

July  1, 1807,  baluioe  nuexpendud   2, 081. 18 

July  1, 1897,  amount  covered  by  nncompletCHl  oootracts   2  000. 00 

July  1, 1897,  balance  available   81. 18 

r Amount  (estimated)  required  for  completion  of  existing;  project   8,  tiOO.  00 

j  Amonnttliat  can  beprotitably  expended  ID  liuual  year  eiuling  June  30, 1S!>9  6, 000.00 
]  Submitted  in  compliance  vith  requirements  of  aectiuus  2  of  river  and 
[    harbor  acta  of  1866  and  1867  and  of  sundry  olvil  act  of  June  4, 1897. 

(See  Appendix  H  13.) 

14.  Broad  Creek  River,  Delaware. — This  river  is  a  tidal  stream  and 
a  tributary  of  the  east  fork  of  the  Kanticoke  Biver,  which  flows  into 
the  Chesapeake  Bay. 

Before  improTements  were  commenced  in  1881  the  low-water  depth 
at  lAurel  was  2  f^t;  below  the  town  it  was  in  some  places  only  1^ 
feet.  At  the  close  of  the  fiscal  year  1889,  when  the  original  project 
was  completed,  at  a  cost  of  $35,000,  a  channel  6  feet  deep  at  mean  low 
water  and  60  feet  wide  had  been  dredged  from  Bethel  to  Laurel,  a  dis- 
tance of  nearly  3  miles,  and  contributed  toward  making  Laurel  an 
important  shipping  point  on  the  peninsula. 

The  project  for  improvement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  the  requirements  of  the  river  and  harbor  act 
approved  September  19, 1890,  provides  for  dredging  a  cliannel  70  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Bethel  to  the  head  of 
navigation  at  Laarel,  at  an  estimated  cost  of  $15,000. 

The  anioaot  expended  on  the  improvement  to  the  close  of  the  fiscal 
year  1896  was  $9,809.36,1  exclusive  of  the  $35,000  expended  before  the 
adoption  of  the  present  project  At  that  date  a  channel  of  the  approved 
dimensions,  70  feet  wide  and  8  feet  deep  at  mean  low  water,  had  been 
dredged  for  a  distance  of  6,455  feet,  beginning  at  a  point  1,000 feet  above 
the  bridge  at  Bethel  and  ending  080  feet  above  Hitch's  upper  wharf, 
and  an  additional  cut,  also  8  feet  deep,  but  only  40  feet  wide,  was 
dredged  for  a  length  of  215  feet  across  a  shoal  situated  just  beyond  the 
section  of  the  channel  that  had  been  dredged  to  the  full  width.  This 
was  accomplished  in  1893,  and  no  work  under  the  project  has  been 
done  since. 

The  river  and  harbor  act  of  1894  appropriated  $5,000  for  continuing 
this  improvement,  which  was  expended  for  the  r^oval  of  the  bar  that 
extended  from  the  railroad  bridge  at  Seaford  toward  the  mouth  of 
lifanticoke  Biver. 

It  has  been  ImpractiGable  to  obtain  complete  commercial  statistics. 
The  extent  of  the  known  commerce  on  the  river,  however,  jnstifies  the 
outlay  for  the  improvement. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for 
continuing  the  improvement,  and  the  work  to  be  done  has  been  con- 
tracted for. 

July  1, 1896,  balance  unexpended   $5, 100. 64 

June  30,  1897,  amount  expended  during  fiscal  year    169. 90 

Joly  1, 1897,  balance  unexpended   1, 930. 74 

Jnfy  1, 1887,  omoant  covered  by  UDOompleted  contraots   4, 9S0. 74 

{Amount  (estimated)  required  for  completion  of  existing  project   6,000.00 

AmouDtthateanbeprofitablyexpendeuintisoalyearendiDgJuneSO,  1899  5,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  andof  saudry  civil  act  of  June  4,  1897. 

(See  Appendix  H  14.) 

'Of  this  amonnt  $4,899.51  was  expended  in  fiscal  year  1896  in  removing  bar  on 
NantiookA  River  under  the  terms  of  the  act  of  August  18,  1894. 
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15.  Wicomico  River.  Maryland. — The  portion  of  the  river  at  and  jaet 
below  Salisbury  bas  been  nnder  improvement  by  the  United  States 
since  1872.  At  that  time  the  navigable  channel,  with  a  minimum  depth 
of  8  feet  at  low  water^  extended  to  a  point  within  2  miles  of  S^is- 
bury.  The  extreme  upper  portion,  as  far  as  the  mill  dam  in  the  heart 
of  the  town,  was  quite  shoal,  and  had  an  average  depth  of  only  18 
inches  at  low  tide.  Between  1872  and  1885  a  channel  75  to  nearly  100 
feet  wide  and  7  feet  deep  at  low  water  was  dredged  from  deep  water 
below  to  the  drawbridge  in  the  town  at  a  cost  to  the  Government  of 
about  $50,000. 

The  present  project,  based  upon  a  survey  of  the  river  made  in  1880, 
provides  for  a  channel  9  feet  deep  at  mean  low  water  from  that  depth 
below  to  the  drawbridge  at  Salisbury,  the  width  to  be  from  100  to  150 
feet,  at  an  estimated  cost  of  $23,200. 

On  June  30, 1890,  $19,473.60  had  been  expended  on  the  present  proj- 
ect, and  the  channel  dredged  to  the  approved  dimensions  from  the 
drawbridge  to  opposite  Williams  Point,  about  5,730  feet  below.  This 
left  about  1  mile  to  be  improved  to  complete  the  project.  No  work 
has  been  done  during  the  past  fiscal  year.  The  entire  amount  expended 
fbr  the  improvement  of  the  river  to  June  30, 1896,  is  $69,473.60. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
1806  to  have  been  122,539  tons,  of  a  valuation  of  $1,765,784.  The 
improvement  thus  fx£  made  has  facilitated  navigation,  aoid  the  reports 
received  indkato  a  marked  increase  in  the  commerce  of  the  river. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $3,700  for 
completing  the  improvement,  and  a  contract  has  been  made  for  the 
work  to  be  done. 

July  1,  1886,  baUnoe  unexpended   $3, 726. 40 

Jnly  1,  1897,  balance  unexpended   S,  726. 40 

July  1,  1897,  amount  covered  by  nnetHnpleted  conttaota   3v  726. 40 

(See  Appendix  H  15.) 

16,  MemoHn  Bivery  Maryland. — Before  improvements  were  oom- 
menced  in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-called  '*Mud  Flats  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide,  and  made  navigation  except  at  high 
water  impossible,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposes.   The  average  rise  of  the  tide  at  the  fiats  is  2.6  feet. 

Th»  adopted  project  for  improvement  is  for  a  channel  6  feet  deep  at 
mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharps  Point, 
embracing  the  section  called  the  Mud  Flats,"  at  an  estimated  cost  of 
$30,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $18,798  had 
been  expended,  and  the  propoEwd  channel  had  been  made  80  feet  wide 
for  a  length  of 3,520 feet,  beginning  at  the  lower  end,  and  60  feet  wide  the 
remainder  of  the  distance  across  the  "  Mad  Flats,"  the  depth  throagh- 
out  being  6  feet  at  mean  low  water.  Several  abrupt  points  in  the  upper 
river  above  Sharps  Point  had  been  removed,  and  navigation  upon  the 
whole  river  at  low  tide  thereby  greatly  improved.  "So  work  has  been 
done  on  the  improvement  during  the  past  flsoaJ  year.  Expenditures 
during  the  year  were  for  office  expenses. 

The  tonnage  in  1891,  when  work  was  begun  on  this  improvement,  was 
144,068  tons,  and  its  valuation  $2,282,630.  Commercial  statistics,  stated 
to  be  incomplete,  for  1896  give  a  tonnage  of  59,704  and  a  valuation  of 
$2^638. 
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The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  $4,000  for 
contiiiaing  the  improvement,  bat  directed  that  92,000  of  the  appropria- 
tion  shoald  be  expended  in  improving  the  river  between  Dashiells 
Greek  and  a  point  on  the  river  known  as  the  Bed  Bridge  or  coanty  wharK 
A  contract  was  made  for  the  dredging  required. 

July  balance  anexpended   H,  902. 00 

June  90, 1931,  amonnt  expended  during  flecal  year   177. 00 

July  1, 1887,  balance  nnexpended    4,035.00 

J  nly  1,  1897,  amonnt  covered  by  uncompleted  oontiacts   ^4, 025. 00 

{Amonnt  (estimated)  required  for  completion  of  eziBting  project   9, 000. 00 

Amount  tbat  can  be  profttabl;  expended  in  fiscal  year  en£ng  June  30,1899  4, 500. 00 
Submitted  in  compliance  witb  reqniremeuta  of  Bectione  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H 16.) 

17,  Pooomohe  Rivery  Maryland. — This  river  has  been  under  improve- 
ment by  the  General  Government  since  187S.  In  1879  and  1880  $12,500 
was  expended  on  work  below  Snow  Hill,  chiefly  in  the  rectification  of 
the  channel  by  the  turning  off  of  sharp  angles  and  giving  inra'eased 
width,  the  depth  of  excavation  being  to  7  feet  at  mean  low  water;  fuid 
in  1888,  with  an  appi^priation  of  $8,000,  a  cut-off  was  made  through 
the  low  neck  of  land  forming  four  abrupt  bends  just  below  Snow  Hill, 
At  tike  close  of  these  operations  there  was  a  channel  not  less  than  80 
feet  wide  and  7  feet  deep  between  Snow  Hill  and  Shad  Iduiding,  a  dis- 
tance of  about  4^  miles. 

The  present  project  is  based  upon  a  survey  made  in  1894-95,  and  is  for 
dredging  the  channel  between  Snow  Hill  and  Shad  Landing  to  a  depth 
of  9  feet  at  mean  low  water  and  a  width  of  from  100  to  130  feet,  at  an 
estimated  coat  of  $14,000.  The  amount  expended  for  the  improvement 
of  tiiis  river  to  June  30, 1896,  is  $20,500,  which  was  on  a  previous  project. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000^  the 
flrst  appropriation  on  this  project;  and  a  contractfor  dredging  has  been 
made;  work  under  the  contract  began  on  April  6, 1897,  and  closed  June 
3.  The  channel  was  dredged  at  9  places  between  Nassawango  Greek 
and  the  coanty  wharf  at  Snow  Hill,  resulting  in  a  9-foot  channel  at  mean 
low  water,  the  width  varying  between  80  and  130  feet. 

Jnly  1,  1896,  balance  nnexpended   |5, 000. 00 

June  30,  1897,  amonnt  expended  dnring  fiscal  year   4, 487. 26 

Jnljl,  1897,  babmce  unexpended   512.74 

Jnly  1, 1887,  outstanding  liabilities   37S.  63 

July  1,  1897,  balanoe  avallaUe   189. 11 

f  Amonnt  (estimated)  required  for  completion  of  existine  project   9,000.00 

I J  Amonntthat  can  be  profitably  expended  in  fiiical  year  ending  JuueSO,  1899  4, 600. 00 
]  Submitted  in  compliance  with  requirement!  of  aeclions  2  of  river  and 
I   harbor  acta  of  1866  and  1867  and  of  Bnndiy  oivU  act  of  June  i,  1897. 

(See  Appendix  H  17.) 

18.  Queenstoten  Harborf  Maryland. — This  harbor  was  last  improved 
by  the  General  Government  between  the  years  1871  and  1880.  In  the 
latter  year  a  project  for  making  a  channel  100  feet  wide  and  8  feet  deep 
at  mean  low  water  from  Chester  Eiver  to  the  inner  harbor  was  com- 

Sleted  Hie  amount  expended  for  the  improvement  of  this  harbor  to 
nne  30, 1896,  was  $14,000,  which  was  on  previous  projects. 

■Of  Aia  amonnt  18,000  is  ibr  work  in  flie  upper  xiver  not  covered  by  the  project. 
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The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  $5,000  for 
oontinning  the  improvement. 

A  contract  was  made  for  dredging  and  operations  thereon  began  on 
April  22,  and  coutinued  to  June  15, 1897,  when  they  were  broaght  to  a 
close,  the  project  having  been  completed,  resulting  in  a  channel  8^  feet 
deep  at  mean  low  water  and  100  feet  wide  from  the  Chester  Biver  to 
the  inner  harbor,  a  distance  of  2,993  feet. 


July  1,  1896,  balance  unexpended   $5, 000. 00 

June  30, 1897,  amoont  expended  during  fiscal  year   3, 288. 73 


Jnly  1, 1887,  balance  nnexpended   1, 711. 27 

July  1, 1897,  outstanding  liabiUtlea   200.00 


July  1, 1897,  balance  available   1,611.27 

(See  Appendix  H  18.) 


19.  Rockhall  Harbor  and  inner  harbor  at  RocJcJiall,  Md, — The  river 
and  harbor  act  of  June  3,  1896,  appropriated  $9,600  for  Kockhall 
Harbor  for  completing  improvement  in  accordance  with  report  sub- 
mitted by  Gen.  W.  P.  Craighill,  Corps  of  Engineers,  January  7, 1895; 
also  $7,000  for  improving  inner  harbor  at  Kockhall,  in  accordance  with 
report  submitted  by'Chief  of  Engineers  in  House  Ex.  Doc.  Ko.  200, 
Fifty-third  Congress,  third  session. 

Ko  work  has  heretofore  been  done  at  the  bar  outside  or  in  the  inner 
harbor  by  the  General  Government. 

A  project  for  the  expenditure  of  the  appropriations  providing  for  a 
out  80  feet  in  width  across  the  bar  and  a  out  100  feet  wide  for  the  chan- 
nel inside  having  been  approved,  a  contract  was  made  for  the  required 
work. 

Dredging  was  begun  June  14, 1897,  on  the  80-foot  cut  across  Swan 
Point  Bar,  at  the  10-foot  curve  in  Swan  Creek,  and  at  the  end  of  the 
month  a  cut  of  the  approved  dimensions  had  been  made  for  a  length  of 
810  feet.  On  the  inner  harbor  dredging  was  begun  on  June  17, 1897, 
working  inward,  and  at  the  end  of  the  month  a  cut  had  been  made  of 
the  approved  dimensions  for  a  length  of  1,300  feetj  a  further  length  of 
400  feet  bad  been  made  50  feet  wide,  and  a  further  length  200  feet  25 
feet  wide,  the  depth  being  10  feet  at  mean  low  water.  The  material 
dredged,  22.045  cubid  yards  of  sand,  clay,  shells,  and  mud,  was  scowed 
away  and  deposited  in  shoal  water  on  the  west  side  under  Swan  Point 
Bar,  below  Huntingfield  Point.  It  is  expected  that  this  improvement 
will  be  completed  in  a  few  months. 


Jnly  1,  1896,  balance  unexpeniled   $16, 600. 00 

June  30,  1897,  amonut  expended  daring  fiscal  year   699. 10 


July  1,  1897,  balance  unexpended   16, 900. 90 

Ju^  1,  1897,  outstanding  liabilities   $2, 000. 00 

July  1, 189^  amount  covered  by  uncompleted  contraots   IS,  000. 00 

  15,000.00 


Jnly  1,  1897,  balance  available   900. 90 

(See  Appendix  H  19.) 


30,  Removing  sunken  veasels  or  craft  obstrueting  or  endangering  navi- 
gation,— Wrecks  in  the  upper  Christiana  River,  Delaware. — The  matter 
of  the  proposed  removal  of  seven  wrecks  in  the  upper  Christiana  River, 
under  consideration  at  the  close  of  last  fiscal  year,  was  disposed  of  by 
embracing  the  removal  of  all  obstructions  between  Churchman's  bridge 
and  Snialley's  bridge  in  the  work  to  be  done  with  the  $5,0ii0  appropri- 
ated Jane  3,  1896,  for  the  improvement  of  the  river  between  those 
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points.  Of  the  five  wrecks  in  that  sectiou  three  were  remoTed  daring 
the  progress  of  the  work.  It  was  decided  also  to  remove  the  two 
wrecks  below  Churchman's  bridge,  one  lying  aboat  2,400  feet  above 
that  bridge  at  Newport  and  the  other  opposite  the  mouth  of  White 
Clay  Creek,  under  the  provisions  of  the  act  of  September  10, 1690. 
After  dne  advertisemeut  contract  was  made,  and  the  wrecks  were 
zemoved  by  November  17, 1896,  at  a  total  cost  of  $444.23. 

Wreck  of  barge  Rose  Bagen, — ^This  vessel  was  sank  and  submerged  in 
18  feet  of  water  iu  Chesapeake  Bay  abreast  of  Sassafras  Biver  on  the 
night  of  December  24,  1896.  The  wreck  was  reported  April  7, 1897, 
At  the  time  of  the  examination,  April  22,  a  wrecking  company  was 
engaged  in  raising  the  vessel,  and  early  in  May  the  removal  was  accom- 
plished and  the  barge  towed  away.  The  total  expense,  which  ^as  for 
the  examination,  was  $9.42. 

(See  Appendix  H  20.) 

EXAMINATIONS  AND  STTBTSYS  XADS  IN  OOMPLIANCB  ^TH  BITSB 
AND  HABBOB  ACT  OP  JXTNE  3,  1896. 

The  preliminary  laminations  and  surveys  of  the  following  locf^ties, 
required  by  the  act  of  Jane  3, 1896,  were  made  by  the  Iocm  engineer, 
W.  F.  Smith,  United  States  agent,  mfuor  of  engineers,  United  States 
Army,  retired,  and  reports  thereon  submitted  through  the  division 
engineer.  Col.  Peter  O.  Hains,  Corps  of  Engineers: 

J.  Freliminary  examination  of  St.  Jones  River j  Delaware. — M£yor  Smith 
submitted  report  of  examination  July  27, 1896.  He  is  of  opinion  that 
the  present  and  prospective  demands  of  the  commerce  of  this  river 
warrant  its  improvement,  and  he  estimates  that  a  survey  of  the  river 
to  Dover,  the  head  of  navigation,  will  cost  $1,050.  The  division  engi- 
neer considers  the  river  to  be  worthy  of  improvement  by  the  United 
States  to  a  limited  extent,  but  whether  the  improvement  will  be  justified 
depends  npon  the  cost  of  it  and  its  maintenance,  and  the  cost  can  only 
be  detramined  after  a  survey.  The  Chief  of  Engineers  ooucnrred  in 
the  views  of  the  division  engineer.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  "So.  85,  Hfty-foorth  Congress, 
second  session.   (See  also  Api}endix  H  21.) 

2.  Preliminary  examination  of  Mispillion  JBtfer,  Delaware. — Major 
Smith  submitted  report  of  examination  July  27, 1896.  It  is  his  opinion 
tliat  this  river  is  worthy  of  improvement  by  the  General  Gktvernment, 
and  a  survey  of  the  locality  is  estimated  by  him  to  cost  $1,000.  The  divi- 
sion engineer  concurs  in  this  opinion,  provided  a  thorough  survey  shall 
show  the  improvement  to  be  justified  by  its  cost.  The  Chief  of  Engi- 
neers concurs  iu  the  views  of  the  division  engineer.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  110,  Fifty- 
fourth  Congress,  second  session.  .(^^^       Appendix  H  22.) 

3.  Preliminary  eaeamination  of  Cedar  Creekj  Delaware. — Major  Smith 
submitted  report  of  examination  July  6, 1896.  It  is  the  opinion  of  the 
local  engineer,  concorred  in  by  the  division  engineer  and  by  the  Chief 
ci  Engineers,  that  Cedur  Crec&  is  not  worthy  of  improvement  by  the 
General  Government  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  79,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  H  23.) 

4.  Survey  of  La  Trappe  River,  Maryland. — Mfyor  Smith  submitted 
report  September  22, 1896.  Work  on  this  river  has  been  carried  on  by 
the  United  States  under  a  project  to  secure  a  channel  11  feet  deep  at 
mean  low  water  and  150  feet  wide  aoross  the  bar  at  the  mouth,  and  to 
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give  a  Ghanuel  not  less  than  75  feet  wide  and  8  feet  deep  at  mean  low 
water  in  the  river  to  Trappe  Landing,  at  the  head  of  navigatioo.  This 
project  has  been  completed,  with  the  exception  of  the  channel  across 
the  bar^  where  a  length  of  about  1,200  feet  needs  widening  by  aboat  50 
feet^  for  which  work  an  estimate  of  $2,500  has  been  submitted.  Major 
Smith  states  that  as  the  present  and  prospective  demands  of  commerce 
seem  to  be  provided  for,  no  sarvey  has  been  made  for  Increased  width  or 
depth  of  channel.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  ^o.  114,  Fif^-fonrth  Oongress,  second  session.  (See  ^so 
Appendix  H  24.) 

5.  Survey  of  Cambridge  Harbor,  Maryland. — Major  Smith  submitted 
report. of  survey  September  25, 1896.  Work  of  improving  this  harbor 
has  been  carried  on  heretofore,  and  Major  Smith  is  of  opinion  that  the 
improvements  made,  if  maintained  and  somewhat  enlarged,  will  be  suf- 
ficient for  the  present  and  prospective  demands  of  commerce.  A  proj- 
ect is  therefore  submitted  by  him  on  those  lines  at  an  estimated  cost  of 
$8,120.  The  report  was  transmitted  to  Congress  and  printed  in  House 
DocKo.  119,  Fifty-foorth  Oongress,  second  session.  (See  also  Appen- 
dix n  25.) 

IMPBOVEHENT  OF  PATAFSCO  BIVER  AND   BALTIHORE  HABBOB, 

MARYLAND. 

This  district  was  in  the  charge  of  Ool.  Peter  0.  Hains,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Charles  W.  Katz, 
Corps  of  Engineers,  since  October  2, 1896. 

1.  Patapsoo  Biver  and  channel  to  Baltimore,  Md, — ^The  original  avail- 
able depth  from  the  deep  water  of  Chesapeake  Bay  to  Baltimore  was 
17  f^t  at  mean  low  water.  The  average  rise  of  tide  is  IS  inches.  Ves- 
sels of  17  feet  draft  and  over  were  obliged  to  lighter  portions  of  their 
cargoes  to  the  Baltimore  wharves  from  about  14  miles  below  the  city. 

In  1853  the  original  project  was  adopted  for  a  depth  of  22  feet  at 
mean  low  water  and  a  channel  width  of  150  feet.  In  1871  (Annual 
Report  Chief  of  Eugioeers  for  1871,  pp  586-587)  an  estimate  was  made 
for  a  channel  of  vlOO  feet  wide  at  its  lower  end,  narrowing  to  250  feet 
wide  at  its  upper  end,  to  be  24  feet  deep  at  mean  low  water.  In  July, 
1872  (Annual  Beport  Chief  of  Engineers  for  1873,  p.  761),  this  work  was 
commenced  and  in  1874  completed.  A  change  in  the  position  of  the 
channel  Wiis  also  made,  which  lessened  the  distance  and  decreased 
the  cost  of  maintenance.  In  1892  the  channel  was  completed  to  27  feet 
depth  at  mean  low  water,  600  feet  wide  in  the  straight  parts,  and  over 
1,200  feet  at  the  bends,  that  project  having  been  authorized  by  Con- 
gie&s  in  the  act  of  March  3, 1881  (Annual  Kepoi't  Chief  of  Engineers 
for  1881,  pp.  134,  860-863).  This  project  also  included  a  change  in  the 
direction  of  the  channel,  called  the  Cut-off.  One  hundred  thousan 
dollars  in  all  was  appropriated  to  maintain  the  channel  after  its  com- 
pletion.  The  act  of  June  3,  1896,  contained  the  following: 

Improving  deop  oliannel  in  BaltimoTO  Hiirbor,  Marylaad,  in  accordance  with  the 
project  sabmitted.  DetMjmber  first,  oif;liteen  hundred  and  ninety-four,  four  hundred 
tlionsand  dollars:  Provided,  That  tliia  sum  ma^  be  used  in  tlie  discretion  of  the 
Secretary  of  War,  under  the  direction  of  the  Chief  of  Engineers,  for  deepening  the 
present  channel  to  a  depth  of  thirty  feet. 

The  existing  project  under  the  above  law  was  approved  by  the 
Secretary  of  War  July  10,  1890.  It  provides  for  a  channel  30  feet 
deep  at  mean  low  tide,  with  a  bottom  width  of  600  feet,  widened  in  the 
bends,  and  side  slopes  of  three  base  to  one  vertical,  from  Fort  Mrlleury 
to  the  deep  water  in  Chesapeake  Bay,  near  Sandy  Point  Light-Ilous^ 
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The  estimated  cost  is  $2,500,000,  with  an  annual  expenditure  of  $50,000 
for  maintenance.  The  report  apon  which  this  estamate  is  based  is  sub- 
mitted as  Appendix  I  S  of  this  report. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  was  $3,261,154.17.  The  sum  given  is  the  result  of  a  revision 
of  the  finances  £rom  the  beginning  of  the  work. 

Jane  30, 1896,  the  dimensions  of  the  channel  were  27  by  GOO  feet,  as 
stated  above,  bat  this  was  foaud  inadequate  to  the  demands  of  the 
commerce  of  the  port.  Freight-carrying  vessels  and  general  marine 
architecture  are  tending  towiud  an  increase  in  balk  and  draft. 

With  the  funds  provided  by  the  act  of  June  3, 1896,  a  cat  is  being 
dredged  to  30  feet  depth  in  the  middle  of  the  existing  channel.  The 
work  thus  far  accomplished  under  the  new  project,  to  June  30, 1897, 
consists  in  the  removal,  under  contract,  of  1,270,583  cubic  yards  of 
material,  but  the  cut  made  is  not  fully  available  for  the  purposes  of 
navigation  and  commerce  at  the  end  of  tlie  fiscal  year. 

The  value  of  the  annual  commerce  of  the  port  in  1853,  when  this 
improvement  was  commenced,  amounted  to  $20,000,000,  and  in  the  fis- 
cal year  ending  Jane  30, 1897,  it  is  $95,822,330,  showing  an  increase  of 
$7^^,330  as  a  resultant  of  the  27-foot  improvement. 

The  tonnage  movement  of  the  port  bae  been  as  follows: 

Fiaeal  year  endioE  Jnne  SO—       Tons.     [  FiBcnl  year  ending  Jnne  9&—  Tom. 

1889   3,243,017  I        IHW   4,752,946 

.     1890   4,237,361  i        1895    4,794,964 

1891   4,495,469  |        1896   5,363,894 

1892  :   5,224,042  1        1897   6,868,130 

1893  ,   4,607,176  | 

Jnly  1, 1896, 1>alanoe  nnexpended   $454. 875. 83 

Jnne  30,  1887,  arnonnt  expended  daring  flaoal  year   72, 149.06 

Jnly  1,  1897,  balance  nnexpended   382, 726. 77 

Jnly  1, 1897,  oatetanding  liabilities   «600. 00 

Jnly  1,  1897,  arnonnt  covered  by  nncompleted  conUaota  337, 676. 71 

  838,075.71 

Jnly  1,  1887,  balance  available   44,651.06 

Arnonnt  (estimated)  requimd  for  completion  of  existing  project  3, 100^  000. 00 

Amount  that  can  be  profitably  expended  in  Ifacal  year  ending  Jnne 

30,  1899   800,000.00 

Sabniitted  in  compliance  witb  roquirementB  of  BeotionB2of  riverand 

liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  1 1.) 

3.  Channel  to  Curtis  Bay,  in  Patapsco  River,  Baltifnore  Harbor,  Mary- 
land.— Curtis  Bay  was  originally  a  nearly  circular  harbor,  about  4 
miles  below  the  city  of  Bitltimore,  witb  a  natural  depth  of  22  feet  at 
mean  low  water.  It  required  connection  with  the  main  ship  channel 
to  Baltimore  to  be  available  for  the  deep-draft  vessels  using  the  port. 

The  originally  adopted  project  (Annual  Report,  Chief  of  Engineers, 
18^,  p.  VM9)  was  for  a  channel  150  feet  wide  at  bottom  and  a  depth 
of  27  feet  at  mean  low  water  from  the  main  ship  channel  in  the  Patapsco 
Biver  to  Curtis  Bay,  at  a  cost  of  $85,000.  A  channel  of  that  width, 
but  of  25  feet  depth,  was  completed  in  1893  with  an  appropriation  of 
$28,000,  made  in  1892. 

The  amount  expended  up  to  the  dose  of  the  fiscal  year  ending  June 
30, 1896,  was  $28,000. 

The  channel  dredged  answers  all  present  needs  of  the  navigation 
and  commerce  of  the  bay,  and  the  appropriation  of  $12,000  in  the  act 
of  August  17, 1894,  is  luezpended. 
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Kothing  was  expended  in  the  fiscal  year  ending  Jnne  30, 1897,  and 
the  channel  reroainn  with  the  same  dimensions  as  at  June  30, 1S96. 

Gnrtis  Bay  is  in  the  collection  district  of  Baltimore.  Owing  to  the 
destmctiou  by  fire  of  a  sugar  refinery  there,  its  commerce  has  not 
increwed  since  the  existing  channel  was  completed,  althoagh  the 
refinery  has  been  reconstructed. 

Julyl,  1896,  balance  unexpended  $11^000.00 

July  1, 1897,  balance  onexpended   12, 000. 00 

(Amount  (eatiniated)  reqnired  for  completion  of  existioK  project   45, 000. 00 

Submitted  in  compliance  with  TeqairementB  of  aections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 2.) 

3.  Harbor  of  Southwest  Baltimore  {Spring  Qarden^^  Md. — The  original 
oonditiou  of  the  navigable  channel  way  was  that  it  had  a  controlling 
depth  of  15  feet  at  mean  low  water  in  one  portion,  although  the  depth 
was  grater  in  others.  The  width  was  contracted,  but  varying,  the 
least  being  about  100  feet.  Navigation  was  not  available  for  the  deep- 
draft  vessels  of  the  port  of  Baltimore. 

The  origintdly  adopted  project  (Annual  Report,  Chief  of  Engineers. 
1896,  pp.  1005, 1006,  and  1007 )  was  for  a  channel  27  feet  deep  at  mean  low 
water,  100  feet  wide  at  bottom'  with  side  slopes  of  1  on  3,  from  the  main 
ahip  channel  near  Fort  McHenry  to  the  foot  of  Eutaw  street,  with  a 
turning  basin  400  by  400  feet  near  the  upper  end,  at  an  estimated  cost 
of  «314,000. 

There  had  been  no  exftenditares  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1896. 

The  condition  of  the  improvement  Jane  30, 1896,  is  as  stated  in  the 
first  paragraph. 

There  were  no  operations  in  the  fiscal  year  ending  June  30, 1897,  the 
appropriation  of  $5,000,  in  the  act  of  June  3, 1896,  being  too  small  to 
accomplish  any  useful  result. 

This  harbor  is  in  the  collection  district  of  Baltimore,  and  the  com- 
mercial statistics  of  that  port  include  it. 

Amount  appropriated  by  act  of  Jaue  3,  1896   $5, 000. 00 

July  1, 1897,  balance  unexpended   5,000.00 

r  Amount  (estimated)  required  for  completion  of  exintin^  project  809,000.00 

J  Amoantthatcan beprofitablyexpended iufiitcal year endmeJuneSO,  1899  100,000.00 
I  Hubmitted  io  compliance  wiib  reqnirements  of  Bectiona  2  of  river  and 
{    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juno  4,  1897. 

(See  Appendix  1 3.) 

4.  Removing  sunken  vessels  or  eraft  obstructing  or  endangering  naviga- 
tion.— Schooner  Margaret  Kennedy. — ^Tbis  vess^  was  wrecked  ofi"  Fort 
Henry,  Baltimore  Harbor,  Maryland,  in  1895,  and  liad  been  a  menace 
to  the  navigation  of  small  craft.  After  due  advertisement  the  wreck 
was  removed  by  the  lowest  bidder,  at  a  cost  of  $125.  The  work  was 
completed  February  24, 1897. 

(See  Appendix  I  4.) 

SURVEYS  MAJ>E  IN  OOMPLIANCB  WITH  BIVSK  AND  HARBOR  ACT  OF 

JUNE  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  act  of  June  3, 
1896^  were  made  by  the  local  engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  and  reports  thereon  submitted: 

1.  Survey  of  Baltimore  Harbor,  Maryland^  with  a  rieic  to  securing  a 
ehannel  30  feet  in  depth, — Oolonel  Hains  sabmitted  report  October  17, 
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1896.  IJo  sorvey  was  necessary  at  this  time,  but  from  data  available 
the  local  officer  estimates  that  to  deepen  the  channel  to  30  feet  at  mean 
low  water,  with  a  bottom  width  of  600  feet  and  side  slopes  of  3  base  to 
1  vertical,  will  cost  $2,500,000.  To  maintain  the  channel  after  comple- 
tion will  require  au  annual  expenditure  of  $50,000.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  50,  Firai-fourUi 
Congress,  second  session.   (See  also  Appendix  1 5.) 

2.  Survey  of  Annapolis  Sarbovy  Maryland,  with  a  view  io  stnxightmingf 
widening^  and  deepening  the  channel  of  the  entrance  to  said  harh&r,  so  as 
to  obtain  a  ship^s  channel  of  150  feet  wide  and  28  feet  deep  at  mean  low 
tcateTj  from  Chesapeake  Bay  to  the  icharves  of  the  United  States  Naval 
Actidemy  in  said  harbor. — Colonel  Hains  submitted  report  November 
2S,  1896.  He  states  that  there  can  be  no  question  that  the  only  prac- 
ticable way  to  improve  the  navigation  in  the  manner  required  by  the 
act  is  to  dredge  a  channel  from  the  deep  water  of  the  bay  to  the  inner 
harbor,  and  estimates  that  to  dredge  a  channel  3^  miles  long,  with  side 
slopes  1  on  3  and  23  feet  deep  at  mean  low  water,  will  cost  $142,000. 
The  report  was  transmitted  to  Congress  and  printed  in.  House  Doc.  No. 
57,  Fifth-fourth  Oongreas,  second  session.  (iSee  also  Appendix  1 6.) 

IMPROVEMENT  OF  POTOMAC  RIVEB  AND  ITS  TRIBUTARIES,  OF  JAMES 
RIVER,  VIRGINIA,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  ON  WESTERN 
SHORE  OF  CHESAPEAKE  BAY:  PROTECTION  OF  JAMESTOWN  ISIiAND, 
VIRGINIA. 

This  district  was  in  the  charge  of  Lient.  CoL  Charles  J.  Allen,  Corps 
of  Engineers,  with  Lieut.  George  P.  Howell,  Corps  of  Engineers,  under 
his  immediate  orders  to  July  8, 1896,  and  Lieut.  Jay  J.  Morrow,  Corps 
of  Engineers,  since  September  8, 1896. 

1.  Potomac  River  at  Washington,  D.  0. — The  Potomac  Eiver  is  navi- 
gable for  vessels,  both  steam  and  sail,  from  its  month  to  Georgetown, 
I>.  C,  a  distance  of  113  miles.  At  Washington  it  changes  its  charac- 
ter from  a  distinctly  flavial  to  a  tidal  stream.  The  tide  rises  as  far  ap 
as  Little  Falls,  3  miles  above  Georgetown,  bnt  the  flood  cnrrent  is  not 
perceptible  above  the  latter.  The  mean  range  of  tides  at  Washington 
is  3  feet. 

At  Little  Falls,  the  actual  head  of  navigation,  the  width  of  the  river 
at  low  tide  is  150  feet.  The  width  just  above  the  Aqneduct  Bridge, 
which  crosses  the  river  at  Georgetown,  is  about  1 ,200  feet.  Below  tliis 
bridge,  along  the  water  front  of  Georgetown,  the  width  of  the  river 
gradually  decreases  for  a  distance  of  one-half  mile  to  the  foot  of  Thirty- 
first  street,  where  the  width  is  730  feet.  This  part  of  the  river  is  known 
as  Georgetown  Harbor,  and  its  navigation  was  formerly  obstnicted  by 
several  dangerous  rocks,  which  were  removed  in  1876  and  1883-1885. 
The  depth  obtained  over  these  rocks  by  the  improvement  was  20  feet  at 
low  tide,  which  is  now  the  ruling  depth  in  the  harbor.  Georgetown  has 
a  wharf  frontage  of  4,000  feet,  extending  fh>m  the  Aqueduct  Bridge  to 
the  moutii  of  Bock  Creek.  At  Gasbys  Point,  1  mile  below  tiie  bridge, 
the  dv^'width  is  974  feet  Prior  to  the  reclamation  of  the  flats  the 
width  of  river  sharply  increased  from  Easbys  Point  to  about  6,000  feet 
off  the  foot  of  Seventeenth  street,  about  four-fiftlis  of  a  mile  below,  and 
this  iast-uamed  width  substantially  continued  to  Giesboro  Point,  nearly 
4  miles  below  Easbys.  Over  a  great  part  of  this  width  there  was  a 
large  deposit  of  the  sediment  carried  by  the  river,  resulting  in  the  for- 
mation of  bars  in  the  channel  and  of  wide  flats  on  the  left  bank. 

Tber«  were,  in  1792,  three  channels  in  this  part  of  the  river,  bat  since 
1834  there  have  been  but  two,  viz,  the  main,  formerly  called  the  George- 
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town,  but  now  known  as  the  Virginia  Channel,  and  the  Washington 
Channel. 

Long  Bridge,  1|  miles  below  Easbys  Point,  crosses  both  channels. 
The  Virginia  Channel  was  obstructed  by  two  bars.  The  upper  bar 
extended  from  Long  Bridge  to  about  one-half  mile  below  Easbys  Point. 
The  ruhng  depth  on  this  bar  was  8  feet  in  1857,  while  in  1871  it  was  10 
feet;  in  1873  it  was  13^  feet,  and  in  1881 16  feet.  The  improyementwas 
due  to  firequent  dredging,  bat  after  every  freahet  the  dredged  channel 
was  nearly  obliteratiul.  The  lower  bar,  3,200  feet  long,  was  near  Gies- 
boro  Point,  and  in  1874 had  a  rnlin  g  depth  of  14  feet,  which  was  increased 
by  dredging  iu  1874-75  to  16  feet.  This  was  the  ruling  depth  in  1881. 
Between  these  two  bars  the  channel  had  depths  of  20  to  30  feet.  Below 
Long  Bridge  the  Washington  Channel  was  shoal ;  its  ruling  depth  in 
1878  was  10  feet  for  the  greater  part  of  the  wharf  front.  Off  the  foot  of 
S  street  the  depth  increased  to  12  feet,  thence  gradually  deepened  to  22 
feet  off  Greenleaf  Point  where  the  Anacostia  Kiver  enters  the  Potomac. 

The  depth  in  the  Washington  Channel  had  been  increased  by  dredg- 
ing, so  that  in  1881  a  depth  of  16  feet  could  be  found  along  the  greater 
part  of  the  wharf  front. 

The  flats,  which,  under  the  conditions  above  noted,  had,  prior  to  the 
present  project,  been  in  gradual  process  of  formation  for  a  long  time^ 
extended  from  the  Washington  shore  to  the  edge  of  the  Virginia  Chan- 
nel. Between  Easbys  Point  and  the  old  Seventeenth  Street  Wharf  a 
large  area,  in  some  places  1,500  feet  wide,  had  been  raised  by  accre- 
tions to  a  height  of  about  a  foot  above  mean  low  tide.  Lwge  quanti- 
ties of  sewage  were  carried  at  high  tide  over  these  flats  and  distributed 
by  the  flow  among  the  rank  growth  of  sedges  and  aquatic  plants  with 
which  the  flats  were  covered.  As  the  tide  fell  this  mass  of  sewage  was 
left  exposed  to  the  rays  of  the  snn.  These  conditions  combined  to  gen- 
erate effluvia  which  rendered  the  adjacent  portions  of  the  city  almost 
nninbabi table,  and  at  the  same  time  were  reported  as  cansing  malarial 
and  other  diseases. 

The  present,  which  is  theoriginal,  project  for  improv^ent  was  adopted 
bytheactofOongressof Augn8t2,1882.  Ithasforitsobjecttheimprove- 
ment  of  the  navigation  of  the  river  by  widening  and  deepening  its 
channels,  reclamation  of  the  flats  by  depositing  on  them  the  material 
dredged  from  the  channels,  the  freeing  the  Washington  Channel,  so  far 
as  it  can  be  done,  of  sewage,  and  the  establishment  of  harbor  lines 
beyond  which  no  wharves  shall  be  built.  To  effect  these  the  p;«ject 
provided  for  20  feet  depth  in  the  channels  at  low  water,  for  filling  in 
the  fiats  to  a  height  of  3  feet  above  the  flood  plane  of  1877,  and  for  a 
tidal  reservoir  or  basin  above  Long  Bridge,  to  be  provided  with  inlet 
and  outlet  gates  of  ample  dimensions,  to  work  automatically,  and  so 
arranged  as  to  admit  of  the  basin  being  filled  from  the  Virginia  Channel 
on  the  fiood  tide  and  discharged  into  the  Washington  Channel  on  the 
ebb.  An  ample  system  of  drainage  for  the  reclaimed  area  was  also 
contemplated. 

The  project  also  provides  for  the  rebuilding  of*Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvement,  with  wide  spans 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  water, 
and  the  interception  of  all  sewage  now  discharged  into  the  Washington 
Channel  and  its  conveyance  to  the  James  Creek  sewer  canal, but  neither 
of  these  works  was  included  in  the  estimated  cost  of  the  improvement, 
which  was  12,716,365.   The  estimate,  as  revised  in  1897,  is  $2,953,020. 

The  total  of  appropriations  for  ttus  improvement  from  August  2, 1882, 
to  date  is  $2,286,000. 
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The  amount  expended  to  June  30, 1896,  inclusive,  was  $2,131,049.79. 
The  work  done  to  that  date  had  resulted  in  the  dredgfing  of  a  channel 
^  feet  deep  and  550  feet  wide  through  the  bar  above  Long  Bridge  and 
in  restoring  the  standard  20-foot  navigation  by  redredging  shoals  due 
to  freshetsj  in  widening  the  natural  channel  just  below  Long  Bridge 
tcom  50  to  500  feet  and  deepening  it  to  20  feet;  in  dredging  a  channel 
350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Yirginia  Ghaunel 
near  Giesboro  Point;  in  dredging  the  Washington  Ghannd  to  a  width 
•of  4^  feet  and  depth  of  20  feet;  in  dredging  the  junction  of  the  Wash- 
ington and  Yirginia  channels;  in  dredging  the  Tidal  Eeservoir  (111 
■aio'es]  to  a  depth  of  about  8  feet;  construction  of  the  reservoir  outlet, 
aud  construction  of  38,885  linear  feet  of  sea  wall  and  5,965  linear  feet 
of  training  dike. 

The  work  of  the  past  fiscal  year  has  consisted  in  laying  sea  wall  on 
the  Virginia  Channel  front  and  in  the  Tidal  Beservoir;  also  in  relaying 
a  part  of  the  old  sea  wall  along  the  Washington  Channel  front  of  Sec- 
tion III  of  the  flats.  A  contract  was  made  March  9, 1897,  for  dredging 
to  be  done  under  the  appropriation  of  $100,000  for  the  improvement 
made  by  the  act  of  June  3, 1896,  the  work  to  begin  July  1. 

The  benefits  to  commerce  and  navigation,  from  the  work  done,  have 
been  marked.  Vessels  of  the  draft  now  engaged  in  the  coal  t^ade  from 
Georgetown  were  formerly  nnable  to  cross  the  bar  in  the  Virginia 
Channel.  Advantage  has  been  taken  of  the  increased  depth  in  the 
Washington  Channel  by  loading  vessels  for  its  wharves  more  heavily 
than  formerly  could  be  done.  The  value  of  the  commerce  to  be  bene- 
fited may  be  judged  by  examination  of  the  following  table  showing 
the  commerce  of  the  port  of  Washington,  in  tons,  from  1887  to  1896, 
inclusive: 


1887  ,   618,972 

1888   581,575 

1889   488,680 

1890   619, 696 

1801  651,219 


1892   766,  954 

1893   653,433 

1894   644,588 

1896   693,450 

1896   723,657 


The  sum  asked  for  the  fiscal  year  ending  June  30, 1899,  is  to  be 
applied  to  work  in  fhrtherance  of  the  project. 

Congress,  by  act  approved  March  3, 1897,  set  aside  the  reclaimed 
flats,  together  with  the  tidal  resorvoirs,  as  a  public  park  under  the 
name  of  the  Potomac  Park,  to  be  forever  held  and  used  as  a  park  for 
the  recreation  and  pleasure  of  the  people. 

Jnly  1, 1896,  balanoe  nnexpended  »163,  950. 21 

Jooe  30, 1897,  amount  expended  during  fisoal  year   31,  444. 05 

Jnly  1, 1897,  balance  unexpended   122, 506. 16 

Jnly  1, 1897.  oatatanding  liabilities   $1, 914. 00 

July  1, 1897,  amount  covered  by  uncompleted  contraots. ......    57, 375. 00 

  59,289.00 

July  1, 1897,  balanoe  availablo   63, 217. 16 


{Amount  (estimated)  required  for  completion  of  existing  project   668, 020. 00 

Amonntthatcanbeprofitably  expended iutiscal year endmgJuneSO,  1899  226,000.00 
Sabmitted  in  compliance  witb  the  reciairements  of  8ection82of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  oivil  act  of  Jane  4, 1897. 

(See  Appendix  J  1.) 

S.  Oceoquan  Creekj  Virginia. — Occoquan  Creek  is  a  tributary  of  the 
Potomac  River,  which  it  enters  about  25  miles  below  Washingtou,  D.  C. 
The  stream  is  navigable  from  its  mouth  at  Sandy  Point  to  the  town  of 
BNO  97  12 
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Oocoqaan,  a  distance  of  4  miles.  Navigation  was  obstructed  by  fonr 
bars,  wliicb  were  improved  between  1873  and  1880  by  dredging  and 
dike  constraction  so  as  to  secure  a  navigable  depth  of  about  6  feet  at 
low  tide.  Fonr  appropriations  were  made  from  1873  to  1S7S,  amount- 
ing to  $25,000,  and  in  1880  the  improvement  was  regarded  as  completed. 
In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  Augnst 
11, 1888,  a  new  sorvey  of  the  creek  was  made  in  1889.  The  surv^ 
showed  that  of  the  channels  dredged  through  Lower  Mnd,  Upper  Mnd, 
Sand,  and  Occoqnan  bars,  all,  excepting  that  dredged  through  Upper 
Mud  Bar,  had  filled  in  from  2  to  3  feet  iu  depth  since  1880.  The  act  of 
September  19, 1890,  appropriated  $10,000  for  improving  the  creek. 

The  project  adopted  December  5, 1890,  for  the  new  (present)  improve- 
ment comprises  dredging  of  channels  6  feet  deep  and  from  100  to  150 
feet  wide  through  the  four  bars  and  construction  of  dikes  required  to 
secure  the  depths  obtained  by  dredging.  Estimated  cost  of  the  proj- 
ect $45,000. 

The  total  of  appropriations  for  the  improvement  from  September  19, 
1890,  to  and  including  June  3, 1896,  is  $22,500. 

The  amount  expended  to  include  June  30, 1896,  was  $19,896.94.  It 
resulted  in  dredging  channels  fScom  100  to  150  feet  iu  width  and  to  a 
least  depth  of  G  feet  through  the  fonr  bars  and  iu  construction  of  1,585 
linear  feet  of  dike  at  Occoqnan  Bar  and  Sand  Bar. 

Ko  dredging  or  dike  work  was  done  during  the  fiscal  year  ending  June 
30, 1897.  In  M»«h  last  the  channels  were  examined  in  order  to  aacer- 
tain  their  condition.  The  shoaling  at  Lower  Mud  Bar  on  the  sides  of 
the  channel  had  continued,  making  redredgiug  necessary.  It  is  pro- 
posed to  do  this  redredging  during  the  present  season  under  the  appro- 
priation of  June  3,  1896. 

Commercial  statistics  of  this  creek,  taken  from  Annual  Beports,  show 
receipts  and  shipments  of  coal,  fertilizers,  iloar  and  grain,  lumber, 
piling.railroadties,  wood,sand,and  miscellaneous  articles.  Thereceipta 
and  shipments,  in  tons,  for  1891-1896,  excepting  1893,  are  given  in  the 
following  table  of  commercial  statistics: 

Seet^tt  and  cAjprneiite  hj/  vater. 


Year. 


1891  ... 

1892  

1894  

1895  

18M  -  

Total  for  flre  yoara. 


Of  the  total  tonnage  76,400  tona  was  Haud. 

Comparing  the  expenditure  of  $19,80(i.94  upon  the  improvement, 
1891-1896,  with  the  48,885  tons  of  freight  carried  through  the  channels 
for  that  period  (sand  not  considered),  we  find  an  expenditure  on  the 
imx)rovement  of  over  40  cents  for  every  ton  of  freight  so  carried.  If 
we  consider  the  76,400  tons  of  sand,  then  the  expenditure  per  ton  of 
freight  carried  is  reduced  to  about  lu  cents  per  ton. 

In  addition  to  the  dredging  remaining  to  be  done  through  Lower 
Mud  Bar,  the  dike  at  Sand  Bar  needs  extension  and  a  dike  remains  to 
be  construcfed  at  Upper  5Iud  Bar. 

The  sum  asked  for  the  fiscal  year  ending  June  30,  1899,  is  to  be 
exi>ended  in  dike  construction  and  extension  and  in  dredging. 
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July  1,  1896,  balance  unexpended   $2, 603. 06 

June  30,  1897,  lunonnt  expended  dnrlng  fiscal  yoar   138. 06 

Jnly  1,  1897,  balance  unexpended   2, 465. 00 

{Amount  (estimated)  required  for  completion  of  existing  project   22,600.00 

AmonnttbatcanbeprotitablyexpeDdedin  fiscal  yeareiidinf^JmioSO,  1899  6,000.00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  tiver  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

{See  Appendix  J  2.) 

3.  Aquia  Creek,  Yirffinia. — This  creek  enters  the  I'otomac  River  41 
miles  below  Washington.  It  is  navigable  to  Wharton  Lauding,  about 
7J  miles  above  its  mouth.  The  creek  has  a  well-defined  cbanuel  60  to 
200  feet  wide  in  its  upper  part;  the  depth  was  originally  2  to  17  feet. 
At  a  point  about  4J  miles  above  the  mouth,  called  the  Xarrows,  the 
stream  suddenly  expands  into  a  bay  1,000  to  6,000  feet  wide,  resulting 
in  a  continuous  shoal,  on  which  the  depth  ranged  generally  from  2  to  4 
feet,  increasing  to  7  feet  near  the  mouth.  About  3  miles  above  the 
mouth  the  creek  is  crossed  by  a  trestle  bridge  of  the  Kichmond,  Fred- 
ericksburg and  Potomac  Railroad.  The  bridge  has  a  draw  28  feet  wide. 

From  1872  to  1878,  both  years  inclusive,  GongrosB  appropriated 
$10,500  for  improving  the  creek.  The  amount  was  expend^  in  dredg- 
ing between  Davis  Point,  one-third  mile  below  the  bridge,  and  Wharton 
Landing. 

A  new  survey  was  authorized  by  the  river  and  harbor  act  of  August 
11, 1888,  and  made  in  1889.  It  showed  that  considerable  filling  had 
occurred  below  the  railroad  bridge. 

The  project  for  the  new  (the  present)  work,  approved  December  4, 
1890,  provides  for  a  channel  80  feet  wide  and  (i  feet  deep  to  be  dredged 
where  less  than  6  feet  was  found  between  the  mouth  and  the  Narrows. 
The  estimated  cost  of  this  project  wa^  940,000.  It  has  since  been 
reduced  to  $21,000. 

The  amount  expended  to  Jnne  30, 1896,  was  $17,227.24.  The  work 
done  under  this  expenditure  resulted  in  increasing  the  navigable  depth 
to  6  feet  for  a  distance  of  4^  mUes  above  the  month  and  in  iucre^ug 
the  channel  width  to  80  feet  where  it  was  originally  bnt  40. 

No  work  of  dredging  was  done  daring  the  fiscal  year  ending  Jnne  30, 
1897.  An  examination  of  the  stream  made  in  March  last  showed  some 
slight  shoaling  on  the  left  side  of  the  channel  below  the  railroad  bridge. 
The  uncompleted  portion  of  the  work  near  the  Narrows  was  unchanged. 

The  funds  from  the  appropriation  of  June  3, 1896,  and  an  available 
balance  of  about  $500  from  the  appropriation  of  August  18, 1894,  will 
be  expended  during  the  present  season  in  completing  the  project  by 
dredging.    No  further  appropriation  will  be  required. 

The  work  already  done  has  been  of  benefit  to  the  commerce  of  the 
creek  by  increasing  the  draft  that  can  be  carried  by  vessels. 

Commercial  statistics  for  the  year  1895,  the  latest  available,  show 
that  the  trade  amounted  to  18,450  tons,  the  principal  articles  of  com- 
meroe  being  farm  produce,  lumber,  railroad  ties,  tobacco,  and  general 
merchandise. 

Jnly  1, 1896,  balance  nuexpended   $3, 772. 76 

Jane  30, 1897,  amoont  expended  during  fiscal  ye;ir   184. 86 

July  1, 1897,  balance  unexpended   3, 587. 90 

(See  Appendix  J  3.) 

4.  N'omini  Oreek,  Virginia. — Nomini  Oeek  enters  the  Potomac  River 
from  the  right  bank  about  82  milus  below  Washington.  In  1872  its 
navigation  was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its 
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moatb,  oyer  which  but  3  feet  coold  be  carried  at  low  tide.  There  waa  a 
strong  cross  carreDt  just  withiu  the  mouth.  After  passing  the  bar  the 
stream  widens,  and  8  feet  can  be  carried  for  about  3J  miles  to  Nomini 
Ferry,  while  6  feet  can  be  carried  for  about  6  miles  above  the  mouth. 

The  project  for  improvement,  adopted  in  1873,  provided  for  dredging 
a  channel  through  the  bar  100  feet  wide  and  9  feet  deep.  The  width 
was  increased  to  160  feet  in  1879,  in  order  to  meet  the  increased  trade. 
In  1885  the  project  was  again  modified  by  increasing  the  proposed 
width  to  200  feet,  at  a  cost  of  $62,500.  In  1888  the  estimate  was  increased 
to  $72,500,  the  channel  having  shoaled  on  accoant  of  suspension  of 
work  from  1883  to  1889.  It  was  difficult  to  secure  permanent  results, 
the  channel  being  exposed  to  north  and  northwest  winds  and  to 
croBS-tidal  currents.  The  deterioration  of  the  chauuel  outside  White 
Point  was  thought  to  be  largely  due  to  material  carried  into  the  chan- 
nel by  the  flood  and  ebb  currents  of  Ourrioman  Bay.  In  order  to 
maintein  the  channel,  the  project  was  modified  in  1890  to  embrace  the 
following:  The  dredged  channel  to  be  150  feet  wide  and  9  feet  deep;  a 
jetty  to  be  constructed  from  White  Point  on  the  east  and  one  from 
Cedar  Island  on  the  vrest;  dikes  to  be  built  inside  White  Point  to 
check  the  cross  currents;  estimated  revised  cost,  $72,500.  Examina- 
tion made  in  1897  showed  that  the  east  jetty  should  be  made  400  feet 
longer,  and  that  both  jetties  should  be  made  higher  than  originally 
projected,  the  increased  cost  bringing  the  estimate  up  to  $105,0ii0. 

The  amount  expended  to  Jane  30,  1896,  $56,437.70,  resulted  in  a 
channel  150  feet  wide  and  9  feet  deep  and  the  construction  of  819  linear 
feet  of  the  east  jetty.  The  chauuel  inside  the  point  has  shoaled 
slightly,  while  the  outer  channel  has  shoaled  about  a  foot.  The  ruling 
deptti  through  the  channel  at  low  tide  is  8  feet. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was 
for  survey  and  in  Treasury  seHlement  of  claim  for  dredging. 

The  total  of  fk-eight  transported  through  the  channels  under  im^^ve- 
ment,  1892-1896,  is  87,433  tons.  The  freight  carried  wm  coal,  farm 
produce,  grain,  lumber,  oysters,  railroad  ties,  general  merchandise,  and 
wood.   The  tonnage  by  years  is  given  below. 

The  work  required  for  completion  of  the  project  is  completion  of 
theeast  jetty,  constructionof  the  west  jetty,  and  some  redredgingof  the 
channels.  The  sum  appropriated  by  the  act  of  June  3, 1896,  is  to  be 
applied  during  the  present  year  to  redretlging  the  channels. 

The  sum  asked  for  the  fiscal  year  ending  June 30, 1899,  is  to  be  applied 
to  jetty  construction  and  dredging. 


Tonnage  by  yvara. 


Yew. 

Toiu. 

1  Year. 

Ton*. 

13.  H2 
15,  825 
S2,S0O 
'21,000 

1803  

17.S58 
25,100 
!e,250 
7.  *25 

1  1894  

im  

1890  

'Tliiit  calcnlatlou  is  for  Baiting  vesBels  omj.  The  atMiuera  aairj  the  gro»t  balk  of  grain  and 
m«rcbandlBe. 


July  1,  1896,  balanee  anexpended   $3,562.21 

JniM  90, amonut  expended  daring  fiaoftl  year.....   1,073.57 

Jttly  1,  1897,  balance  nnespendod   2, 488. 64 

Amoont  (estimated)  required  for  completion  of  existing  project.   45, 000. 00 

Amoantthatcanbeprofitarbly  expended  in  fiHcn]yeureDihDgJune30,1899  12,000.00 
Submitted  in  oompliance  with  reqairenieuts  of  Hectious  2  of  river  and 
liarbor  acts  of  1866  and  1887  andof  Bnndry  civil  act  of  Jane  4, 1897. 

(See  Appendix  J  4.) 
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5.  Lower  Machodoe  Creek,  Yirginia. — This  creek  is  a  tidal  estnaay  on 
the  right  bank  of  the  Potomac  River  and  about  85  miles  below  Wash- 
ington, D.  0.  It  has  a  navigable  length  of  abont  4  miles.  The  width 
between  banks  at  the  mouth  is  1  mile,  and  between  the  12-fDot  contours 
the  channel  width  exceeds  3,000  feet.  The  lower  part  of  the  creek  for 
a  distance  of  1|  miles  above  the  mouth  is  three-fourths  of  a  mile  to  1 
mUe  in  width,  with  a  navigable  depth  of  13  feet,  affording  a  safe  harbor 
during  northeast  to  southeast  storms. 

At  the  I^arrows,  2  miles  above  the  month,  the  stream  suddenly  con- 
tracts to  a  width  of  650  feet,  aud  the  channel  is  obstructed  by  a  sand 
bar  over  which  but  4  feet  could  be  carried  at  low  tide.  This  bar  con- 
stituted the  principal  obstruction  to  navigation. 

After  passing  Narrows  Bar  a  depth  of  10  to  14  feet  is  found  in  the 
channel,  gradually  shoaling  to  about  9  feet  near  "Oupelo  Point,"  3 
miles  above  the  month,  and  thence  to  about  6  feet  at  Dram  Bay,  the 
head  of  navigation,  4  miles  above  the  mouth. 

The  present  approved  project,  adopted  November  29, 1892,  provides 
for  dredging  a  channel  150  feet  wide  and  9  feet  deep  at  low  tide  through 
the  bar  at  the  Narrows,  at  an  estimated  cost  of  $15,000. 

The  total  of  appropriations,  to  include  that  of  $1,500  by  act  of  June 
3,  1896,  is  $7,500. 

The  total  of  expenditures  to  the  close  of  the  year  ending  June  30, 
1896,  was  $5,706.33.  It  resulted  in  a  channel  150  feet  wide,  6  feet  deep 
on  the  sides,  with  a  depth  of  9  feet  for  a  width  of  70  feet  in  mid-channel. 
Length  of  the  9-foot  dredged  channel,  1,380  feet 

Expenditures  during  the  fiscal  year  were  applied  to  an  examination 
of  the  channel  imd  in  ofBce  expenses.  The  examination  showed  that 
a  small  amount  of  shoaling  had  occnrred  since  the  dredging  in  April. 
1896. 

The  benefit  to  navigation  aud  commerce,  irom  the  work  done,  is 
largely  prospective,  for  the  reason  that  the  bar  completely  closed  the 
creek  to  the  passage  of  steamers,  and  it  is  only  since  April,  1896,  that 
70  feet  in  width  of  the  channel  has  had  the  depth  desired.  No  statis- 
tics of  the  commerce  aud  navigation  of  this  stream  could  be  obtained. 
It  is  reported  that  the  steamer  Harry  Randall^  of  BandalPs  Potomac 
Biver  Line,  now  makes  weekly  trips  feom.  Washington,  B.  0.,  through 
the  channel  to  new  wharves  above  Narrows  Bar. 

The  work  remaining  to  be  done  to  complete  the  project  is  the  dredg- 
ing of  tiie  channel  throughout  its  entire  width  of  150  feet  to  a  depth  of 
9  feet.  The  sum  appropriated  for  the  improvement  by  act  of  June  3, 
1896,  is  to  be  applied  to  this  required  dredging  during  the  present 
season. 

The  sum  of  $3,000,  asked  for  the  fiscal  year  ending  June  30, 1896,  is 
to  be  applied  to  increasing  the  depth  as  required  by  dredging. 

Joljl,  1896,  balftDoe  unexpended,.-   $1,793.67 

June  30,  1897,  amoaot  expended  daring  ^scal  year   238. 07 

July  1, 1897,  balance  unexpended   1, 565. 60 

Amoant  (estiinated)  reqnirod  for  oompletion  of  exiBtioff  pr^ect   7, 600. 00 

Amountt^at  can  beprotitably  expended  hi  fl8caIytiarundingJuDe30,1899  3,000.00 
Sabmitted  in  compliance  witb  reqnirenients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(See  Appendix  J  5.) 

6.  Rappahannock  River,  '^rginia. — The  Rappahannock  River  is  navi- 
gable from  its  month  in  Chesapeake  Bay  to  Fredericksburg,  Ya.,  a  dis- 
tance of  106  miles.  The  lower  part  of  the  river  has  the  character  of  a 
tidal  estuary,  the  width  varying  from  1  to  3.5  miles.  The  ruling  depth 
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at  the  moutli  is  5  fathoms,  and  this  depth  holds  to  Jones  Point,  28  miles 
above,  while  17  feet  cau  be  carried  to  within  1  mile  of  Tappahannoi'-k, 
which  is  41  miles  from  the  mouth.  Above  Tappahiiniiock  the  river  has 
a  tortuous  course,  and  above  Port  Koyal,  1^9  miles  from  Fredericksburg, 
it  flows  between  high  banks.  The  width  at  Fredericksburg  is  about 
'S~}0  feet,  gradually  increasing  to  about  1,600  feet  at  Port  lioyal.  In 
1871,  prior  to  the  inception  of  the  imi)rovement,  0  feet  could  be  cfuried 
to  within  a  mile  of  Fredericksburg,  and  thence  4  feet  to  the  town. 

The  obstruetions  to  navigation  before  Improvement  was  nndertakeu 
were  nine  bars  between  Tappabannoek  and  Fredericksburg  over  which 
the  ruling  depths  were  fh>m  4  to  10^  feet  The  chief  obstractioDS  were 
in  the  12|  miles  of  river  below  Fredericksburg,  and  where  seven  of  the 
bars  were  found.  Of  these  bars,  Fredericksburg  liar,  with  a  least 
depth  of  4  feet,  and  Spottswood  Bar,  4  miles  below  Fredericksburg, 
with  a  least  dejitli  of  G  feet,  caused  the  most  delay  to  steamboats  and 
vessels. 

The  original  project,  ai>proved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Ta[)pahannockj  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve- 
ment was  $^j76Q.  In  1879  the  project  was  amended  so  as  lo  provide 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 
between  Fredericksburg  and  I*ort  Royal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Koyal  and  Tappabannoek  ibr  a  larger  class  of 
vessels;  the  depths  secured  by  drt^dgiug  to  be  mainbuued  by  a  system 
of  wing  dams  and  training  dikes  to  be  built  of  piles  and  sheet  piling^ 
or  of  piles  and  brush  or  logs,  the  dikes  being  also  re(iuired  in  some 
cases  to  secure  the  dredged  material  from  being  carried  back  into  the 
river. 

The  total  coat  of  the  revised  project,  which  is  the  present  approved, 
project,  was  estimated  as  $381,500. 

The  appropriations  for  this  work  from  March  3, 1871,  to  June  3, 1896,. 
aggregate  $252,o00. 

The  total  amount  expended,  to  include  June  30,  189G,  is  $241,276.04^ 
The  results  of  the  work  to  the  latter  date  were  the  partial  improvement 
of  seven  bars  between  Fredericksburg  and  Port  Boyal  by  means  of 
dredging  and  construction  of  dikes  and  in  the  removal  of  all  wrecks 
to  that  date  which  obstructed  navigation. 

The  amount  exjwnded  during  the  fiscal  year  ending  June  30, 1897,  was 
for  surrey  and  miscellaneous  expenses. 

The  work  already  done  has  been  of  material  relief  to  existing  navi- 
gation in  enabling  steamers  and  vessels  loaded  for  Fredericksburg  and 
which  were  formerly  detained  at  Spottswood  Kar,  4  miles  below  Fred- 
ericksburg, to  reach  that  city  at  all  stages  of  the  tide.  The  ruling 
depth  at  Spottswood  Bar  has  been  increased  to  8.2  feet  and  that  at 
Fredericksburg  Bar  to  8.6  feet,  the  depths  6n  those  bars  before  improve- 
ment was  commenced  having  been,  respectively,  0  and  4  feet.  A  draft 
of  9  feet  can  now  be  carried  over  all  the  bars  below  Spottswood  Bar. 

At  Fredericksburg  Bar,  at  the  head  of  navigation,  and  a  few  miles 
below  the  head  of  tide  water,  new  deposits  of  sand  are  formed  by  each 
recurring  freshet.  The  experience  of  twenty-five  years  indicates  that 
the  improvement  of  the  bars  at  and  near  Fredericksburg  can  not  be 
made  permanent  excepting  at  heavy  cost,  and  that  repeated  dredging 
will  be  needed  for  the  removal  of  accretions.  The  Anntuhl  Keports  for 
a  number  of  years  past  have  estimated  that  an  annual  appiopiifttioiL 
of  about  $7,600  should  be  available  fbr  saoh  dredging. 
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The  foUowiug  table  shows  the  tonnage  of  this  river,  by  years,  from 
1888  to  1896,  inclusive,  the  princiiial  articles  of  commerce  being  grain,, 
oysters,  fertilizers,  cattle,  farm  produce,  and  general  merchandise: 

Commereial  Biatittiot. 


Toasukge  for —  Tons. 

im   83, 600 

1890   83,830 

1892   '126,333 

im   '141.750 


Tonnage  for—  Tons. 

1894   '144,070 

18^   '151,466 

1896   '161,196 


The  work  rematning  to  be  done  to  complete  the  execution  of  the  pro- 
ject Is  continnauce  of  dredging  and  dike  construction  necessary  to 
secure  the  required  dimensions  of  channels. 

The  appropriation  of  $8,000  made  by  the  act  of  June  3, 1896,  and  an 
nnexpeuded  balance  of  about  $1,900  from  the  appropriation  of  August 
18, 1894,  will  be  exi>euded  during  the  preseut  year  in  dredging  and 
removal  of  a  small  amount  of  rock. 

The  sum  of  $15,000,  estimated  for  the  fiscal  year  ending  June  30, 
1899,  is  to  be  expended  in  removal  of  obstructions  in  accordance  with 
the  project. 

Jnly  1, 1896,  babmce  unexpended  $11, 228. 96 

Jane  30,  1897,  funonnt  expeaded  during  flBcal  year   1, 271. 33 

July  1,  1897,  balance  nnexpended   9, 952. 63 

'Amonnt  (eBUmsted)  required  for  completion  of  existing  project   129,  000.00 

AmonntUiat  can  be  profitably  expraidedin  fiscal  year  eoAng  June  80jl899   15, 000. 00 
•  Amoantrmniredformaintenanoe  in  fiscal  year  ending  June  30, 1889..  7,600.00 
Submitted  in  eompliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  U67  and  of  Bnndry  oivil  act  of  June  4.  1897. 

(See  Appendix  J  6.) 

7.  UrbatM  Creek,  Virginia. — TJrbana  Greek  enters  Rappahannock  River 
from  the  right  bank  at  a  point  about  16  miles  above  its  mouth.  In  1874 
a  bar  existed  outside  the  mouth  over  which  but  6^  feet  depth  could  be 
carried  at  low  tide.  In  1882  a  shoal  within  the  creek,  having  a  least 
depth  of  7  feet  and  near  the  town  of  Urbana,  was  regarded  as  obstructing 
steamboat  navigation. 

The  projeot  for  improvement  adopted  in  1879  comprised  excavation 
of  a  channel  150  f^t  wide  and  10  feet  deep  through  the  outer  bar. 
Estimated  cost,  $20,000.  This  project  was  modified  in  1883  to  include 
dredging  through  the  inner  bar,  and  in  1888  to  include  jetties  at  the 
mouth  to  maintain  the  channel.  The  revised  estimated  cost  was  $34,680. 

On  account  of  the  exposed  position  of  the  channel  through  the  outer 
bar  the  work  suffered  from  the  action  of  northwesterly  winds,  whieh 
caused  shoaling  in  the  channel  and  a  diminution  in  its  width.  In  April, 
1897,  a  survey  was  made  to  determine  the  extent  of  change  in  the  chan- 
nels and  an  estimate  rendered  in  June  following  of  the  cost  of  complet- 
ing the  project  by  dredging  and  construction  of  a  jetty  to  protect  the 
chanueldred(i^ed  through  the  outer  bar.  This  cost,  added  to  the  amounts 
expended  to  aate,  increases  the  estimated  cost  of  the  present  project  to 
$70,000. 

The  appropriations  for  this  work  from  March  3,  1879,  to  June  3, 
1896,  aggregate  $30,500.  The  amount  expended  to  June  30, 1896,  was 
$27,441.80.  It  resulted  in  a  channel  10  feet  deep  and  ftom  130  to  150 
feet  wide  through  the  outer  bar  and  a  channel  10  feet  deep  and  80  to 


^  Furnished  by  Hr.  William  D.  Soott,  Frederlokaburg,  Va. 


Digiiized  by 


184       REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


170  feet  iu  width  at  the  shoal  within  the  creek,  although  the  recent 
examinations  indicate  some  deterioration  of  the  cbaun^  at  tlie  last- 
named  locality. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was  for 
survey  and  in  miscellaneous  expenses.  The  improvement  has  been  of 
benefit  to  commerce  and  navigation  by  permitting  the  entrance  of  sail- 
ing vessels  to  the  creek  and  enabling  one  of  the  steamers  of  the  Weems 
liine,  Baltimore  to  Fredericksburg,  to  enter  the  creek  and  land  at  the 
wharf. 

Thevalaeof  the  commerce  and  navigation  of  the  stream  is  indicated 
by  the  following  table  of  commercial  statistics: 

Commeretal  $tatittie9. 


Oalmdftr  yeBT— 

Keportod 
by  Mr.  F.A. 
Brlatov. 

Rcportod 
by  Mr.J.D. 
tiresBitt. 

1«,600 
20,096 
56,889 
82,305 
M.58D 
137,486 

Am. 
21,100' 
17,125 
61,28a 
88,305 

02.sa>> 

133.  OSS 

ISM  

18»e  

The  principal  articles  ul'  coiumerce  are  oyaters,  tobacco,  railroud  ties,  coal,  graiOr 
and  lumber. 

For  fuller  details  of  statistics,  as  well  as  of  the  work  done,  reference 
is  made  to  Appendix  J  7  of  this  report 

With  the  $3,000  appropriated  by  the  act  of  June  3, 1896,  it  is  proposed 
to  during  the  present  season  complete  the  dredging  required  in  the  outer 
channel. 

The  sum  of  $20,000,  asked  for  the  fiscal  year  ending  June  30, 1899,  is 
to  be  expended  in  dredging  and  beginning  construction  of  the  jetty  for 
maintaining  the  depth  in  the  outer  channel. 

July  1,  1896,  balance  unexpended   $3,058.20 

June  30,  1897,  amount  expended  daring  ^al  year   99. 10 

July  1,  1897,  balance  nnexpeuded   2, 959. 10 

Amonnt  (estimated)  required  for  completion  of  existlD^  project   39, 500. 00 

AmonnttLbatcaDbeprofitablyexpendeain  fiscal  year  ending  JnneSO,  1899  20,000.00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbOT  acts  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 

(See  Appendix  J  7.) 

8.  York  River,  Virginia. — York  River  is  41  miles  long  and  discharges 
into  Chesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the 
river,  24  feet  can  be  carried  for  32  miles,  or  up  to  Potopotank  Bar,  9 
miles  below  Westpoint.  In  1880  the  ruling  depth  on  this  bar  was  18.5 
feet.  Westpoint  Bar,  the  next  obstruction  to  navigation,  commences 
about  2  miles  below  and  extends  up  to  Westpoint.  Before  improve- 
ment it  had  a  ruling  depth  of  15.5  feet. 

The  original  prefect  for  improvement,  adopted  in  1880,  proposed 
dredging  channels  22  feet  deep  and  200  feet  wide  throngb  the  bars. 
In  1884,  on  account  of  growth  of  trade,  the  width  was  increased  to  400 
feet,  and  in  1887  the  project  was  further  amended  to  inclnde  construc- 
tion of  a  dike  along  the  right  bank  at  Westpoint  Bar  to  maintain  the 
channel.  Total  cost  of  the  revised,  which  is  the  present,  project, 
$308,800. 


Digiiized  by 


BIVER  AND  HARBOR  mPBOVEMENTS. 


185 


Total  amount  expended  to  June  30, 1896,  is  $210,305.17.  It  resulted 
in  a  dredged  channel  105  feet  wide  and  22  feet  deep  at  Potopotank  and 
one  22  feet  deep  and  160  to  260  feet  in  width  at  Westpoint  Bar.  This 
latter  channel  narrowed  and  shoaled  and  had  to  be  redredged.  A 
training  dike  7,639  feet  long  was  constrnoted  at  Westpoint  Bar,  at 
which  point  the  last  dredging  was  done  iu  1895.  An  examination  made 
in  A|^,  1897,  of  t^e  work  at  this  bar  showed  that  the  part  of  the 
channel  dredged  in  1895  was  in  seviceable  condition,  it  being  22  feet  or 
more  in  depth  and  160  to  200  feet  widOj  the  dike  evidently  having  the 
desired  efTect. 

The  ruling  depth  firom  the  sea  to  Westpoint  may  be  stated  as  20 
feet  at  low  tide. 

A  large  and  important  commerce  has  been  benefited  by  this  improve- 
ment. Westpoint  has  been  for  years  the  cotton -shipping  point  for  the 
Southern  Bailway  Company,  and  in  1894  there  were  shipped  at  this 
port  72,235  tons  of  cotton  and  206,706  tons  of  general  merchandise.  The 
total  of  shipments  for  that  year,  as  reported,  was  379,808  tons.  Seven 
hundred  and  fiity-eigbt  arrivals  and  clearances  of  steamers  drawing 
over  10  feet  were  reported  for  that  year. 

The  Southern  BailwayGompany  in  1896  established  a  new  terminal 
and  shipping  point  at  xforfolk,  Va.,  and  the  freight  carrying  on  the 
river  is  reported  as  having  foUen  off  considerably  in  consequence  of  the 
transfer. 

Efforts  have  been  made  to  procure  commercial  statistics  for  years 
subsequent  to  1894,  but  without  success. 

In  view  of  the  present,  at  least,  falling  off  in  commerce  views  of  those 
regarded  as  most  directly  interested  in  the  navigation  of  the  river  were 
sought  as  to  the  present  needs,  in  the  way  of  width  and  depth  of  chan- 
nels, of  vessels  navigating  the  river.  The  weight  of  opinion  ap{)enred 
to  be  that  the  improvement  should' proceed  iio^ithstanding  the  trans- 
fer of  the  said  tenniiial  and  shipping  facilities.  Attention  is  invited  to 
the  correspondence  in  this  connection  attached  to  Appendix  J  8  of  this 
report. 

In  view  of  the  present  changed  conditions  the  officer  in  charge  sug- 
gests the  policy  of  maintaining  the  channels  already  dredged  so  that, 
whenever  reqnired,  work  under  the  full  project  may  be  resumed.  Exten- 
sion of  the  Westpoint  Dike  and  dredging  are  recommended,  and  the 
sum  asked  for  the  fiscal  year  ending  Jane  30, 1899,  is  to  be  applied  to 
this  work. 

The  ftmds  appropriated  by  the  act  of  June  3, 1896,  and  the  balance 
£rom  the  appropriation  of  August  18, 1894,  will  be  applied  this  season 
to  work  under  the  project. 

July  1, 1896,  balance  auexpended  «19, 444. 83 

June  30,  1897,  amount  expended  daring  fiaoftl  year    1,472.95 

Joly  1,  liSSrt,  balaoce  anexpeoded   17, 971. 88 

Jn^  1, 1897,  onMandiiig  UabllitieB   10. 00 

July  1, 1887,  balance  available   17,961.88 

{Amount  (eetimated)  required  for  completion  of  existing  project   79, 060.00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  20,000.00 
Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  dril  aot  of  June  4, 1897. 

(See  Appendix  J  8.) 

9.  Mattaponi  Bwery  'Ftrptnta.— The  Mattaponi  is  navigable  for  small 
steamera  and  yeasels  ftom  its  month  to  Aylett,  about  39  miles,  and  can 
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be  made  navigable  fbr  small  barges  from  Aylett  to  Monday  Bridge,  16 
miles.  Tlie  obstractions  to  a  S^  foot  navigation  below  Aylett  consist 
of  seven  bars,  upon  wfaicb  the  rnling  depths  at  low  tide  vary  from  2.4 

to  3.8  feet.  Above  Aylett  there  are  numerons  bars,  bat  no  work  on 
them  has  been  proposed.  The  river  was  also  obstriicted  by  suags, 
overhanging  trees,  and  wrecks. 

The  original  project  for  improvement,  adopted  in  1880,  provided  for 
removal  of  snags,  leaning  trees,  and  wrecks  below  Monday  Bridge  and 
the  improvement  of  the  bars  below  Aylett  so  as  to  give  a  depth  of  5^ 
feet  at  low  tide  and  a  channel  width  of  40  feet.  This  project  was 
extended  by  the  terms  of  the  river  and  harbor  act  of  July  13, 18^, 
which  provided  for  the  removal  of  snags  as  far  up  as  Guinea  Bridge, 
near  Milfbrd  Station,  on  the  Kichmond,  Fredericksbarg  and  Potomac 
I^ilroad.   Estimated  cost  of  project.  $72,100. 

The  total  amonnt  expended  to  June  30, 1896,  inclusive,  is  $24,601.80. 
It  resulted  iu  removal  of  snags,  logs,  and  overhanging  Irees  from  the 
river  between  Bobinson  Bar  and  Monday  Bridge,  and  in  construction 
of  2,297  linear  feet  of  dike  at  Bobinson  Bar;  also  in  keeping  the  Tivec 
below  Aylett  clear  of  such  obstructions.  An  examination  of  Line  Tree 
and  Latan6  bars  was  made  in  the  s]>riDg  of  1897. 

The  amount  expended  during  the  fiscal  year  was  fbr  survey  and  in 
engineering  and  office  expenses. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  the 
existing  commerce.  Before  work  for  improvement  began  the  trade  was 
very  small.  A  steamer  now  runs  between  Westpoint  and  Walkerton, 
29  miles,  and  a  lighter  draft  one  runs  from  the  latter  point  to  Aylett. 
Below  Walkerton  a  number  of  vessels  load  with  wood  and  lumber  for 
coast  ports. 

The  tonnage  of  the  river,  1890-1894,  was  as  follows: 

1890   82,650   1893    36,420 

1891   62,060   1894   39,300 

1883   32,690 

In  1894  the  arrivals  and  departures  of  vessels  were  370,  of  a  total 
tonnage  of  54,400.  Repeated  efforts  have  been  made  to  obtain  com- 
mercial statistics  of  later  date  than  the  above,  but  without  success. 

The  work  remaining  to  be  done  on  the  project  is  the  completion  of 
the  dikes  at  Robinson  Bar,  construction  of  those  required  at  Latan^ 
Bar,  dredging,  and  removal  of  snags  and  fsUIen  trees  whidh  accumulate 
more  or  less  every  year. 

The  appropriation  of  June  3, 1896  ($2,500),  together  with  the  funds 
available  from  preceding  appropriations,  will  be  applied  during  the 
present  year  to  dredging. 

The  sum  asked  for  the  flscfd  year  ending  June  30, 1899,  is  to  be 
expended  iu  dredging  and  removal  of  obstructions. 

July  1, 1896.  balance  nnexpended   $5, 298. 20 

Jane  30, 18917,  amoant  expended  daring  fiscal  year   292. 41 

July  1,1897,  balance  nnezpended   S,  005. 79 

July  1, 1897,  outstanding  liabilitiee   6. 00 

July  1, 1897,  balanoe  avaUable   5, 000. 79 


{Amount  (eatimated)  required  for  completion  of  exietinf  project   42, 300. 00 

Amount  uiat  can  be  profitably  expended  in  flscal  year  ending  J  nne  30, 1899    S,  600. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  <tf  snndry  oivil  aot  of  June  4, 1897. 

(See  Appendix  J  0.) 
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10,  Patnvnkey  River,  Virginia. — The  Pamunkey  River  is  Davigable 
from  its  month,  atWesti>oiut,  on  York  River,  to  Hanovertown,  adistauce 
of  about  69  miles.  Seven  feet  of  depth  at  low  water  can  be  carried 
to  Backland  Bar,  38^  miles  above  Westjwint.  Above  this  bar  are  six 
bars  extending  along  the  river  for  about  15^  miles,  the  ruling  depths 
on  which  vary  from  5^  to  1^  feet,  excepting  on  the  upiier,  or  Indian 
Table,  bar,  which  is  exposed  at  low  tide.  Besides  these  bars  are  logs, 
snags,  and  overhanging  trees. 

The  prefect  for  improvement,  adopted  in  1880  and  amended  in  1885, 
contemplated  7-fi)ot  navigation  to  Bassett  Ferry^  47  miles  from  West- 
point;  thence  5  £e«t  to  Wormley  Landing,  54  miles;  thence  3  feet  to 
ilanoTertdwn,  the  7-foot  channel  to  have  a  width  of  100  and  the  other 
channels  40  feet.  The  wrecks,  snags,  logs,  and  trees  obstnicting  navi- 
gation between  Garlick  Ferry  and  Hanovertown  were  also  to  be 
removed.  The  cost  of  this  amended  project,  and  which  is  the  present 
project,  was  estimated  as  $32,500. 

The  total  of  expenditares  to  June  30, 1896,  was  $21,509.01.  It  resulted 
in  several  times  removing  snags  and  similar  obstructions  front  about  30 
miles  of  river,  in  removing  parts  of  seven  wrecks,  and  in  partly  improv- 
ing Spring  and  Skidmore  bars,  43  and  47  miles,  respectively,  from  West- 
point. 

Kg  field  work,  excepting  an  examination  of  bars,  was  done  during 
the  past  fiscal  year. 

The  commerce  of  this  river  amounted,  according  to  reports,  to  50,420 
tons  in  1883  and  42,250  tons  in  1894,  the  greater  part  of  the  latter  being 
railroad  ties  and  wood.  There  is  scarcely  any  trade  on  the  5  miles  below 
Hanovertown.  Commercial  statistics  for  years  sabsequent  to  1894 
could  not  be  obtained. 

The  work  remaining  to  be  done  to  complete  the  existing  project  con- 
sists in  dredging,  construction  of  dikes,  and  removal  of  snags  and  logs. 
The  sum  of  $3,000,  estimated  for  the  fiscal  year  ending  J  uue  30, 1899,  is 
to  be  applied  to  that  work. 

■July  1, 1896,  balADce nnexpended   $3,990.99 

Jane  90,  ISn,  omcrant  expended  daring  flsoal  year   808. 15 

July  1, 1897,  bkluice  unexpended   ^  682. 84 

Jaly  1, 1897,  oatstanding  habilitiei   5. 00 

Jn^  1, 1897, balance  available   af,677.84 

f  Amonnt  (estimated)  reqnircd  for  completion  of  eziBtioK  project   7, 000. 00 

J  Amount  tfaatcan  bepTOtitably  expended  in  tiBcalyearenmnr. I une30,1899  ^  000.00 
I  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  aondiy  civil  aot  of  Jane  4,1897. 

(See  Appendix  J  10.) 

11.  Jamet  River.  Virginia. — [This  work  was  in  the  charge  of  Ool.  Peter 
G.  Mains,  Corps  of  Engineers,  until  July  31, 1S96.]  Prior  to  1870  a  small 
sum  bad  been  expended  with  some  advantage-  to  navigation,  but  the 
improvement  was  not  regularly  undertaken  by  the  United. States  until 
that  year.  The  obstractions  to  navigation  existing  in  1870  consisted 
of  artiftcial  as  well  as  natnral  ones.  The  artificial  obstructions  bad  been 
placed  in  the  river  daring  t^e  last  war  to  prevent  the  national  fleets 
from  reaching  Richmond.  These  consisted  of  sunken  vessels  and  other 
impedimenta.  There  weie  also  remains  of  military  bridges. 
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The  depths  at  mean  low  water  iu  1870,  before  operatiODs  commenced, 
were  as  follows: 


Rjcbmond  to  GoodM  Soolu..... 

Good  en  Rooks  

KJohmond  Bar  

Richmond  Bar  to  Drevry  Bluff. 

Drewry  Blaff  to  Carles  

Curlea  to  Hampton  Koads  


DlstanoM.  Depths. 

MiUt. 

Feet. 

2 

8 

7 

.75 

7 

3. 76 

ft 

14 

'7 

80 

14.8 

■In  bend,  at  Dutch  Uap.  now  avotilml  by  Dutch  (inp  Cnt-ofl. 

The  original  project  was  to  give  18  feet  depth  at  fall  tide  to  Richmond) 
with  a  channel  width  of  180  feet  from  Harrisons  Bar  to  the  city  dockH, 
the  excavation  in  rock  to  be  I8J  feet.  The  average  rise  of  tide  is  2^  feet-. 
Work  on  this  project  was  well  advanced  when  Congress,  July  5, 1884, 
adopted  another  one  of  22  feet  at  mean  low  tide  from  Bichmond  to  the 
sea.  The  width  to  be  given  the  channel  is  400  feet  from  thesea  toGity- 
point,  300  feet  from  there  to  Drewry  Blnff,  and  thence  200  feet  to  Bich- 
mond, estimated  to  cost  $4,500,000.  A  large  part  of  the  excavation  has 
been  and  will  be  in  solid  rock,  and  the  cost  is  necessarily  great.  Opera- 
tions consist  in  dredging,  rock  excavation,  and  the  contraction  and 
regulation  of  the  waterway  by  means  of  dikes  and  jetties. 

The  amount  expended  on  the  improvement,  to  include  Jane  30, 1896, 
was  $1,634,198.41,  with  the  result  that  IG^  feet  at  low  tide  oonld  be  car- 
ried from  the  sea  to  the  lower  city  limits  of  Bichmond. 

The  work  during  the  past  fiscal  year  has  consisted  in  earth,  cobble, 
and  hard  and  sott  rock  excavation  and  in  building  and  repairing  wing 
dams.  In  round  numbers  24,000  cubic  yards  of  earth,  1,800  of  cobble, 
25,500  of  soft  rock,  and  6,900  of  solid  rock  were  excavated,  and  2,700 
linear  feet  of  wing  dams  built  during  the  year.  A  large  quantity  of 
tke  excavated  material  was  utilized  in  dikes.  This  work  added  still 
ftirther  to  the  improvement,  so  that  a  depth  of  18  feet  at  mean  low 
tide  can  now  be  carried  from  the  sea  to  within  1,600  foet  of  the  lower 
city  limits  of  Bichmond.  At  lugh  tide  a  depth  of  19^  feet  is  available 
up  to  the  lower  city  line.  In  addition  a  saving  of  about  5J  miles  of 
difficult  river  has  been  effected  by  opening  Dutch  Gap  Cut-off. 

The  value  to  commerce  of  this  improvement  can  be  appreciated  by 
examination  of  the  statistical  table  herewith  giving  the  total  tonnage 
of  the  river  for  the  years  1890-1896: 

Tons. 

1890   743,122 

1891   739,308 

1892   616,755 

1893   663,  625 

The  principal  articles  ot  commerce  are  coal,  building  materials,  f&r- 
tilizers,  ice,  iron,  lumber,  ties,  tobacco,  and  general  merchandise. 

With  the  available  funds  for  this  work  remoTiJ  of  rook  and  work  on 
dikes  will  be  continued  during  the  coming  year'so  far  as  the  funds  will 
admit  ot. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1899,  is  to  be  applied 
to  rock  excavation,  dredging,  dike  work,  etc. 

The  conditions  of  this  work  are  such  that  the  best  and  most  eco- 
nomical results  for  th.Q  United  States  can  be  obtained  from  liberal 
appropriaUonB. 


Toss. 

1894    616,269 

1895    602,682 

1896   680^935 
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Jnly  1, 1896^  balance  unexpended   $138, 801. 59 

June  30, 1897,  amount  expended  daring  fiscal  year   6^  331. 70 

Jnly  1. 1897,  balance  unexpended   69^960.89 

July  1, 1897,  oatotandlug  liabilities   $1, 050. 00 

July  1, 1897,  amount  covered  by  uncompleted  contracts          26, 000. 00 

  26, 050. 00 

July  1, 1897.  balance  available   43, 919. 89 

r  Amount  (estimated)  requited  for  completion  of  existing  prctject         3, 467, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^     30,  1899    400,000.00 

Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
I.    barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  11.) 

13.  Protection  of  Jamestown  Isla/ndf  Virginia, — [This  work  was  in  the 
charge  of  Ool.  Peter  C.  Hains,  Corps  of  Engineers,  until  July  31, 
1896.]  The  river  and  harbor  act  of  1894  contained  an  item  of  $10,000 
for  protection  of  Jamestown  Island.  Tbe  shore  bad  been  wearing 
away  for  years  from  action  of  waves,  and  the  erosion  had  reached  a 
point  where  protection  was  required  if  the  old  landmark  was  to  be 
preserved.  The  appropriation  was  applied  to  construction  of  a  wall 
foced  with  granite  laid  without  mortar  in  &ont  of  the  threatened  por- 
tion of  the  island,  to  grading  and  turfing  the  bank  behind  the  wall, 
and  to  constraction  of  several  groins  in  fh>nt  of  it.  This  work  was 
completed  in  1895. 

The  Boil  of  the  island  is  light  and  easily  moved.  The  Ainds  did  not 
admit  of  corering  the  part  requiring  protection  with  the  kind  of  work 
desirable.  Storms,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  work. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $15,000  for 
this  protection.  The  work  for  protection  will  be  resumed,  with  the 
funds  available,  as  soon  as  satisfactory  preliminary  arrangements  with 
reference  to  occupation  of  the  ground  are  made.  The  work  will  con- 
sist principally  of  regrading  the  bank  and  levee  where  necessary  and 
covering  it  with  a  slope  wall  of  large  stone  laid  in  cement  mortar,  the 
toe  of  the  widl  to  be  protected  by  riprap,  so  far  as  the  fiinds  will 
admit  of. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
protecting  Jamestown  Island,  Virginia: 

August  18, 1894   $10,000.00 

June  3, 1896   15,000.00 

Total   25, 000. 00 

July  1,1896,  balance  unexpended   15,825.08 

Jnne  30, 1887,  amount  expended  during  fiscal  year   99. 53 

July  1, 1897,  balance  unexpended   15, 725. 55 

(See  Api>eudix  J  12.) 

SUBTST  3CADB  IN  GOMPLIANOB  WITH  BIVBS  ASl}  HABBOB  ACT  OF 

JUNE  3, 1896. 

The  survey  of  Chapel  Point  Harbor,  Maryland,  required  by  the  act 
of  June  3, 1896,  was  made  by  the  local  engineer,  Lieut.  Col.  (then  Maj.) 
Ohas.  J.  Allen,  Corps  of  Engineers,  and  report  thereon  submitted  Jan- 
nary  26,1897.  In  this  report  estimates  are  submitted  for  channels 
of  10  and  15  feet  depth  each,  over  two  difiereut  routes,  from  wharf  at 
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Ghapel  Point  to  the  channel  of  the  Potomac  Biver.  The  estunated 
cost  of  these  channels  ranges  from  $53,800  to  $330,000.  The  local 
ofBcer  states  that  he  is  nnable  to  see  that  any  good  reason  exists  for 
the  expenditure  by  the  United  States  of  any  money  for  the  improve- 
ment of  this  harbor.  The  report  was  transmitted  to  Oongress  and 
printed  in  House  Doc.  No.  266,  Fifby-foorth  Congress,  second  session. 
(See  also  Appendix  J 13.) 

IMPROVEMENT  OP  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Gapt.  Thomas  L.  Casey,  Corps  oi 
Engineers,  with  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers,  under  his 
immediate  orders,  to  October  1, 1896.  Division  Engineer,  Col.  Peter  O. 
Bains,  Corps  of  Engineers. 

1.  Harbor  at  Norfolk  anA  its  approaches^  Virginia. — Before  the  pres- 
ent project  of  improvement  was  began  in  1877  the  harlmr  of  Norfolk 
was  obstmcted  by  shoals  at  the  months  of  the  Eastern  and  Sonthem 
branches,  the  shoal  in  the  Eastern  Branch  being  about  oue-third  of  a 
mile  long,  with  a  low- water  depth  of  15  to  16  feet,  that  in  the  Southern 
Branch  being  short,  and  with  a  depth  of  22  to  23  feet. 

The  approaches  to  the  harbor  were  obstructed  by  shoals  at  Sewall 
Point,  3  miles  long,  having  a  low-water  depth  of  20  feet,  and  at  the 
mouth  of  the  Western  iirauch,  1  mile  long,  with  a  low-water  depth  of 
19  feet.  The  deptlis  of  these  shoals  and  the  widths  of  the  channels, 
particnhurly  in  the  inner  harbor,  where  encroached  upon  by  the  Ports- 
mouth fuid  Berkley  flats,  were  insufficient  for  the  requirements  of  the 
port 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and  widen  the 
channels  at  the  mouth  of  the  Southern  Branch  and  along  Portsmouth 
and  Berkley  flats  in  the  harbor  proper,  and  to  improve  the  approaches 
to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25  feet  deep  at 
ordinary  low  water  through  the  shoals  at  Sewall  Point  and  at  the  mouth 
of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows :  (1)  To  dredge  a  channel  not 
less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  the 
deep  water  in  Hampton  Beads  to  Norfolk  and  the  United  States  navy- 
yard  on  the  Southern  Branch,  and  also  to  dredge  a  cliannel  in  the  East- 
em  Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with  a 
width  of  700  feet  at  its  mouth  and  of  not  less  than  300  feet  at  the  Nor- 
folk and  Western  Eailroad  Bridge;  (2)  to  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  and  75  feet  &om  the  port- warden  lines 
to  a  depth  not  less  than  25  feet  &om  Fort  Norfolk  to  the  United  States 
navy-yard,  and  not  less  than  22  feet  from  the  mouth  of  the  Eastern 
Branch  to  Gampostella  Bridge,  and  to  build  a  biUkhead  at  Berkley  Flats. 

To  the  project  of  1885  there  was  added  in  1890,  under  authority  of  the 
river  and  harbor  act  of  that  year,  the  dredging  of  an  anchorage  at  the 
mouth  of  the  Western  Branch,  with  a  depth  of  not  leas  than  ^  feet  at 
ordinary  low  water,  at  an  estimated  coat  of  $1;)0,000,  which  amount  was 
added  to  the  original  estimate,  making  the  total  estimated  cost  of  the 
improvement  $1,041,774.56. 

The  amount  expended  on  this  improvement  to  June  30, 1896,  was 
$884,241.33,  from  which  resulted  a  channel  not  less  than  500  feet  wide 
and  25  feet  deep  at  ordinary  low  water  from  ITampton  Roads  to  Norfolk 
Harbor,  a  channel  of  the  same  depth  and  i^m  400  to  650  feet  wide  in 
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the  Sonthexn  Branch  to  the  United  States  navy-yard,  a  channd  not 
less  than  22  feet  deep  at  ordinary  low  water,  and  from  600  to  1,050  feet 
wide  in  the  Eastern  Branch  to  the  Norfolk  and  Western  Kailroad 
Bridge,  and  the  dredging  of  58;^  acres  of  the  anchorage  to  the  required 
depth,  17  acres  requiring  no  dredging  being  also  made  available. 

The  channels  of  the  harbor  at  that  time  were  in  fair  condition,  shoal- 
ing being  noticed  in  only  two  iustances.  This  is  only  slight  and  does 
not  to  any  extent  cause  inconvenience  to  navigation,  A  channel  with 
a  least  depth  of  30  feet  at  ordinary  low  water,  300  feet  wide,  would  be 
advantageous  throughout  the  area  covered  by  the  present  project,  for 
the  accommodation  of  deep-draft  ships  of  the  United  States  Navy  and 
for  the  increasing  trafiSc  of  the  harbor. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1897, 
amounted  to  (92,595.43. 

Under  acontract,  961,163  cubic  yards  of  material,  scow  measurement, 
was  removed.  On  Berkley  Flats  dredging  was  carried  in  to  the  limiting 
line  of  the  project  between  the  Norfolk  and  Southern  Kailroad  Whi^^ 
in  the  Southern  Branch,  and  the  wharf  of  the  Cummer  Lumber  Com- 
pany, in  the  Eastern  Branch,  except  for  small  area  between  the  former 
and  Frey's  sawmill  j  cuts  were  made  through  a  shoal  in  the  East^n 
Branch  between  Town  Point  and  the  Old  Dominion  Steamship  Com- 
pany's dock;  an  additional  width  of  150  feet  was  given  to  the  channel 
between  the  mouth  of  the  Southern  Hranch  and  Hospital  Point,  and 
between  the  latter  and  Pinner  Point  it  was  widened  75  feet  for  1,500 
feet  and  35  feet  for  a  further  distance  of  1,700  feet.  In  the  Eastern 
Branch  the  dredging  was  to  a  depth  of  22  feet  at  ordinary  low  water, 
and  at  the  otiier  localities  25  feet  depth  was  obtained  at  the  same  stage 
of  the  tide. 

The  commerce  far  the  calendar  year  1895  was  reported  to  anwuut  to 
5,013,185  tons;  that  foT*1896  amounted  to  6,986,636  tons,  indicating  an 
increase  over  the  former  of  973,461  tons. 

Jalj  1, 1S96,  balance  uaerpeoded  $100,758.67 

June  w,  1897,  amonnt  expended  doling  fiaoal  year   02,695.48 

Jnlf  1,  1897,  balance  unexpended   8,163.24 

Jnly  1,  1897,  ontstanding  liabilities   370.00 

July  1,  1897,  balance  available   7, 793. 24 

f  Ajnoant  (cBtimated)  required  for  completion  of  existing  project   56, 774. 56 

J  Aiuonntthat  GUI  beproQtably  expended  in  ti8calyeareD(nnKJane30,1899  56,  774.56 
\  Submitted  in  compnanee  vitti  lequirementa  of  seotiona  2  of  river  and 

t  harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  K  1.) 

3.  Western  Branch  of  Elvsahetk  River ^  Virginia. — ^This  is  a  new  worlE, 
the  first  appropriation  for  which  was  made  in  the  act  of  June  3, 1896, 
and  amounted  to  $45,000  for  completing  the  improvement  as  pnmosed 
in  the  estimate  submitted  in  compliance  with  joint  resolution  of  Con- 
gress approved  March  24, 1896. 

A  channel  from  50  to  3100  feet  in  width  and  12  feet  in  depth  at  mean 
low  water  existed  in  the  river,  but  was  not  sufficient  to  allow  of  the  fidl 
loading  of  vessels  desiring  to  make  use  of  the  waterway. 

The  original  project  adopted  in  1896  contemplates  the  dredging  of  a 
channel  200  feet  wide  and  20  feet  deep  at  mean  low  water,  from  the  20- 
foot  contour  in  Norfolk  Harbor,  Virginia,  for  a  distance  of  about  1  mile. 
No  work  had  been  done  toward  obtaining  such  a  channel  at  the  close 
of  the  flscal  year  1896,  nor  had  any  money  been  expended. 
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Expenditures  during  the  fiscal  year  endiug  June  30, 1897,  were  applied 
to  removing,  under  contract  dated  November  7,  1896,  378,037  cubic 
yards  of  material ;  a  20-foot  mean  low- water  channel  200  feet  wide  was 
obtained  thereby  from  the  20-foot  contour  in  Norfolk  Harbor,  Virginia, 
for  a  distance  of  3,400  feet.  For  a  further  distance  of  1,460  feet  the 
channel  has  been  dredged  to  a  width  of  KiO  feet. 

There  is  reason  to  bdieve  that  the  lower  parts  of  this  dredged  chan- 
nel wUIgradually  shoal  on  account  of  cross-carrents  in  the  main  stem 
of  the  Elizabeth  Biver.  This,  however,  can  not  be  definitely  stated 
until  carefiil  observation  can  be  made  after  the  completion  of  the  dredg 
ing;  the  funds  now  available  will  amply  suffice  for  this  purpose. 

The  commerce  during  the  calendar  year  1896  is  reported  to  have  been 
211,653  tons,  but  as  complete  statistics  have  not  been  given  heretofbre, 
no  comparison  can  be  had  with  that  of  past  years. 


Jtdy  1,  1896,  balance  nnexpended  $45, 000. 00 

Jnne  30,  1897,  amount  expended  daring  fiaoal  year   27, 752. 50 


July  1,  1897,  balance  unexpended   17, 247. 50 

July  1,  1897,  ontBtandiDg  liabilities   $4, 561. 14 

July  1,  1897,  amount  oovered  by  uncompleted  contracts   11, 449. 02 

  16,010.16 


July  1,  1897,  balance  available   1,^34 

(See  Appendix  K  2.) 


3.  Nanseniond  Rivera  Virfjinia. — This  river  is  one  of  the  important 
tributaries  of  Hampton  Beads,  Virginia,  and  is  navigable  at  high  water 
for  vessels  drawing  11  fleet  as  far  as  the  city  of  Safiblk,  16  mfles  from 
its  mouth. 

'  In  1872,  before  any  improvement  was  undertaken,  the  navigable  chan- 
nel of  the  Nansemond  Biver  was  5  foet  deep  at  low  water,  and  was  much 
obstmoted  by  wrecks,  snags,  etc.  * 

Between  1873  and  1878  the  Government  dredged  a  chfuinel  wherever 
necessary  8  feet  deep  at  low  water  from  Suffolk  to  Hampton  Boads. 
The  amount  expended  in  obt^ning  this  channel  was  $37,000. 

The  present  adopted  plan  of  improvement  is  to  secure  a  channel  not 
less  than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water,  from 
the  head  of  navigation  to  the  mouth  of  the  Western  Branch,  5.37  miles, 
including  a  turning  basin  200  feet  square  300  feet  below  Suffolk  Bridge, 
by  dredging  and  by  the  construction  of  spurs  and  training  walls;  and 
a  channel  of  like  depth  from  the  month  of  the  Western  Branch  to  deep 
water  at  Town  Point,  200  feet  wide  at  bottom  at  its  upper  end  and 
gradually  increasing  to  at  least  400  feet  at  its  lower  end,  etc.,  the  total 
estimate  cost  being,  in  round  numbers,  $152,500. 

The  amount  expended  on  the  present  project  to  June  30, 1896,  was 
$40,000,  which  was  applied  to  dredging  a  channel  80  feet  wide  (md  12 
feet  de^  at  ordinary  low  water  through  Suffolk  Shoal,  five  other  shoals 
between  Suffolk  and  a  point  3}  miles  below,  and  shoals  above  and  below 
the  month  of  the  Western  Branch.  The  dredged  channels  are  generally 
in  good  condition.  Other  shoals  will  require  dredging  before  the  con- 
struction of  the  works  of  permanent  improvement  can  be  commenced. 

The  work  done  during  the  fiscal  year  consisted  in  the  removal  of  fi  ve 
small  and  three  large  trees  from  the  channel  3  miles  below  Suffolk,  Va., 
of  which  complaint  bad  been  made  by  vessel  owners  as  interfering  with 
the  free  navigation  of  the  river. 

The  commerce  of  this  stream  is  given  as  61,405  tons  during  the  calen 
dar  year  1890,  an  increase  of  1,704  tons  over  that  of  1895. 
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Jnly  Xt  ISd&balanoe  nnexpended   t5, 000. 00 

Jantt  SO,  1897,  amount  expended  dnring  fieoal  yenr   82, 87 

Jnly  1, 1887,  bslance  nnerpended   i,  917. 13 


{Amonnt  (estimated)  reanired  for  completion  of  existing  project   107,600.00 
AmoaDttfaatcanbeproBtabljrexpendediDfi8oalyeareDdinKJuDe30,1899  30,000.00 
Submitted  in  compliance  with  Tenairements  of  eectiona  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  3.) 

4.  Appomattox  Riverj  Virginia. — This  river  is  one  of  the  principal 
tribataries  of  the  James  Eiver,  into  which  it  empties  at  City  Point,  Va. 
It  is  navigable  as  far  as  the  city  of  Petersburg,  about  II  miles  from  its 
mouth,  and  before  improvement  had  a  tortuoas  channel  obstructed  by 
shoals,  over  which  there  was  about  6^  feet  of  water  at  high  tide. 

The  project  for  this  improvement  was  adopted  in  1870,  and  provided 
for  a  channel  12  feet  deep  at  mean  high  water,  with  such  width  as  the 
Tolnme  of  tidal  flow  sboald  admit,  $10,000  annually  being  estimated  as 
needed  for  repairs  to  contracting  works  and  for  dredging  shoais  formed 
by  freshets  to  which  this  stream  is  subject  irregularly,  and  by  which 
I^ge  quantities  of  sand  are  brought  down  and  deposited  in  the  naviga- 
ble portion  of  the  river. 

The  estimated  cost  of  the  improvement  under  the  project  adopted 
was  $423,830.   This  amonnt  was  infovased  in  1893. 

The  amount  expended  by  the  United  States  on  this  improvement  to 
Jnne  30, 1896,  was  $428,709.87. 

By  1875  a  channel  60  feet  wide  and  12  feet  deep  at  mean  high  water 
had  been  secured  from  Petersburg  to  Point  of  Bocks  by  dredging  such 
shoals  as  required  it,  and  by  making  a  cut  oft* called  "  Puddledock  Cut" 
This  chann^  was  snbseqnently  increased  to  80  feet;  numerous  shoals 
formed  by  freshets  have  been  dredged  and  regulating  and  contracting 
works  built. 

About  tiie  only  work  remaining  to  be  done  to  complete  the  permanent 
works  of  improvement  is  the  extension  of  those  already  built,  as  pro- 
posed  in  the  revised  estimate  of  1893,  which  may  be  found  on  pages  1336 
to  1340  of  part  2  of  the  Annual  Beport  of  the  Chief  of  Engineers  fbr 
that  yeiu*. 

Ko  work  has  been  done  during  the  fiscal  year.  The  expenditures 
were  for  care  of  plant. 

The  commerce  for  the  calendar  year  1896  is  reported  to  be  81,318 
tons.  The  last  complete  statistics  obtained  was  in  189^,  which  showed 
the  commerce  to  amount  to  25,218  tons,  which  indicates  an  increase  fbr 
the  former  over  the  latter  of  56,100  tons. 

It  is  estimated  that  $10,000  will  be  required  for  maintenance  and 
repair  of  the  improvement  during  the  fiscal  year  ending  June  30, 1899, 

July  V1896,  balance  unezpmded   (6, 120. 13 

June  30, 1887,  amoant  expended  during  flaeal  year   529. 47 

Jaly  1, 1897,  balance  aDexpended   4, 690. 66 

July  1, 1897,  ootstandiug  HabilitieB   40. 00 

July  1, 1897,  balance  avaUable   4,550.66 


Amount  (estimated}  required  for  completion  of  existing  project   48,  090. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  endiUE  J  nne 30, 1899  30, 000. 00 
Amonnt  required  for  maintenMice  and  repair  dnring  fiscu  year  ending 

June  30  1899   10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  4.) 
Bira97  13 
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5,  Harbor  at  Oape  Charles  City^  Va. — [This  work  was  in  the  charge  of 
William  F.  Smith,  United  States  agent,  mf^or  of  engineers,  U.  S.  A, 
(retired),  until  April  26, 1897.]  This  harbor  is  an  artificial  rectaugolar 
basin  of  abont  10  acres  area,  originally  excavated  to  a  depth  of  12  feet 
in  a  pond  jnst  back  of  the  shore  of  Chesapeake  Bay,  about  12  miles 
north  of  Oape  Charles.  It  is  in  Northampton  County,  and  forms  the 
shore  terminus  of  the  Kew  York,  Philaddphia  and  Norfolk  Bailroad 
Company,  transfer  of  passengers  and  freight  being  made  by  boat  to  and 
from  NOTiolk,  Ya.  The  tide  rises  on  an  average  abont  2.6  feet. 

The  adopted  project  provides  tor  dredging  the  harbor  to  a  depth  »f 
14  feet  and  the  entrance  thereto  and  the  channels  in  Cherrystone  Inlet 
and  across  Cherrystone  Bar  to  a  depth  of  16  feet  at  mean  low  water,  the 
width  at  the  inlet  and  bar  to  be  100  and  200  feet,  respectively,  protectin  g 
the  channel  entering  the  basin  by  two  stone  jetties,  one  on  the  north 
side  and  the  other  on  the  south  side.  The  dredging  was  estimated  to 
cost  $45,400  and  the  jetties  $84,000  with  $12,940  for  contingencies. 

At  the  close  of  the  fiscal  year  1896,  $23,420.93  had  been  expended  on 
this  improvement  in  dredging  about  one-half  of  the  area  of  the  harbor 
to  a  depth  of  14  feet,  in  widening  the  channel  at  the  entrance  and 
deepening  it  to  16  feet,  and  in  removing  part  of  tbe  shoal  in  Clierry- 
stone  Inlet,  about  1  mile  below  the  harbor,  to  16  feet.  The  improve- 
ments made  have  been  beneficial  to  the  commercial  interests  of  the 
harbor.  The  channels  are  i^parently  in  good  condition,  but  the  chan- 
nel through  the  bar  in  Cfaetrystone  Inlet  should  be  widened  to  the  pro- 
iected  dimensions  and  the  jetty  construction  should  be  contplef'ed  as 
soon  as  possible.  The  shoaling  which  has  been  observed  is  due  to  sand 
washed  in  the  channel  during  stormy  weather  and  was  so  decided  as 
to  necessitate  redredgiiig  during  the  present  fiscal  year. 

The  funds  expended  during  the  fiscal  year  ending  June  30, 1897,  were 
applied  to  dredging  and  jetty  construction.  Under  a  contract,  14,457 
cubic  yards  of  material  was  removed  and  deposited  inshore  above 
Plantation  Creek,  resulting  in  a  channel  1,600  feet  long,  70  feet  wide, 
and  16  feet  deep  at  mean  low  water,  extending  firom  opposite  the 
"Barret  House"  to  deep  water  in  Chor^stone  Inlet  Channel. 

A  portion  of  the  north  jetty  was  constructed  under  contract  Pre- 
vious to  the  commencement  of  work,  the  Kew  York,  Philadelphia  and 
Norfolk  Bailroad  Company,  at  its  own  expense,  bnilt  750  linear  feet  of 
the  north  jetty,  consisting  of  an  inner  core  of  oyster  shells,  &oed  on  tbe 
north  and  south  sides  with  heavy  stone.  That  constructed  by  the 
Government  was  in  continuation  of  the  work  done  by  the  railroad,  and 
extends  outward  for  a  distance  of  400  feet;  in  the  construction  of  this 
portion,  722.23  cubic  yards  of  brush  mattress  and  2,647.68  cubic  yards 
of  stone  were  consumed.  The  total  cost  was  $7,762.70,  or  $19.40+ 
per  liTiear  foot. 

July  1,  1896,  balance  unexpended   $11, 579. 07 

June  30, 1897,  amount  expended  during  fisoi^  year     11, 486. 53 

Jaly  1, 1897,  balance  naexpended   92. 54 

Jnly  1, 18B1,  oaUtanding  llAbllities   76. 00 

Jnly  1,  1897,  balance  available   17.  54 

(  Amount  (estimated)  required  for  completion  of  exiatinR  project   107, 340. 00 

J  AmoQntthat  can  be  profitably  expendedin  fiscal  yearending  Juiie30,1899   40, 000. 00 
1  Submitted  in  compliance  with  reqnirementfi  of  sections  2  of  river  and 
{_   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4,  1897. 

(See  Appendix  £  5.) 
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6.  Kandua  Oreekj  Virginia. — Nandna  Creek  is  an  arm  of  Cbesapeake  i 
Bay,  extending  abont  7  miles  into  the  eaaten^^ore  of  the  bay,  28 
mil^  north  of  Oherryetone  Light. 

A  surrey  of  the  creek  was  made  to  comply  with  the  river  and  harbor 
act  of  Angnat  18, 1894,  and  a  report  thereon  sabmitted  Jane  17^  1895. 
In  this  report  it  was  stated  that  a  channel  across  the  bar  at  the  month, 
100  feet  wide  and  8  feet  deep  at  mean  low  water,  would  cost  aboat 
$0^000. 

The  first  iq»propriation  (13,000)  for  this  improvement  was  made  in 
the  river  and  harbor  act  of  June  3, 1806. 

The  project  sabmitted  for  the  expenditure  of  the  appropriation  had 
not  been  approved  at  the  close  of  the  fiscal  year,  the  Secretary  of  War 
having  decided  to  take  no  action  looking  to  the  expenditure  of  the 
fhnds  at  this  time;  consequently  no  work  has  been  done  or  expendi- 
tures made. 

The  commerce  of  the  creek  for  the  calendu  year  1896  is  reported  to 
be  6,125  tons,  valued  at  •112,040. 

July  1, 18B&  b«1anee  unexpended   93^  000. 00 

July  1, 1897^  baluice  nnexpended   3>000.00 


{Amount  (eatim&ted)  required  for  completion  of  exintinf;  project   8,0OO.OU 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  ftnd 
harbor  acta  of  1866  and  1867. 

(See  Appendix  K  6.) 

7.  InUmd  water  route  firom  'SoffoUe  Ewhor^  Virginia^  to  AXbemarU 
Soundy  North  Carolina^  through  Currituck  Sound. — This  is  one  of  the 
most  important  links  in  the  chain  of  inland  water  commauicatiou  along 
the  Atlantic  coast 

It  connects  Ohesapeake  Bay  with  Albemarle  Sound,  and  is  composed 
of  the  following  bodies  of  water,  viz,  Elizabeth  River,  North  Landing 
Biver. Currituck  Sound,  Ooanjock  Bay,  North  Biver,  and  the  Albemarle 
and  Chesapeake  Oanal.  With  the  exception  of  the  canal,  which  was 
constructed  and  is  maintained  by  private  enterprise,  all  are  nature 
waterways. 

Bt'fore  any  improvement  was  undertaken  by  the  Oovemment  there 
was  over  this  route  an  indifferent  channel  6  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  overhanging  growth,  snags, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  feet 
deep  at  low  watei-  over  the  entire  route  (about  68  miles)  by  dredging, 
by  removing  obstructions,  and  by  constructing  a  dike. 

The  waterways  mentioned  above  were  under  separate  improvement 
until  September  19,  1890,  when  an  appropriation  was  made  to  cover 
all.  An  aggregate  of  $240,169.69,  including  the  expenditures  to  June 
30, 1897,  for  removing  sunken  logs  from  North  Landing  Biver,  had 
been  expended  on  the  separate  works,  and  resulted  in  a  ohannel  25  to 
80  feet  wide  and  8  to  9  feet  deep  thronghont  the  entire  route. 

Since  the  date  of  consolidation  $28,163.96  had  been  exi>ended  to 
June  30, 1896,  resulting  in  the  removal  of  nine  shoals  in  the  Elizabeth 
Biver  to  a  depth  of  9  feet  at  low  water  and  a  channel  width  of  60  feet; 
a  ohannel  600  feet  long  tmd  25  feet  wide  through  another  shoal;  a 
channel  80  feet  wide  in  Korth  Biver  from  the  southern  end  of  the 
IjTorth  Carolina  cnt  of  the  Albemarle  and  Chesapeake  Canal  to  a  point 
2,000  feet  southward  from  Beacon  No.  9,  and  a  channel  70  feet  wide  in 
Onrritock  Sonnd  between  Beacons  Nos.  5  and  6,  the  depth  obtained 
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in  eacb  instance  being  9  feet  at  low  water.  The  improTements  made 
have  been  beneficial"i|»kthe  commercial  interests  of  the  rente. 

At  a  good  many  localities  the  channels  are  too  narrow  and  devfous 
for  narigatiou  by  the  long  tows  of  lainber  barges  and  rafts  passing 
through  the  route.  They  should  be  dredged  to  the  projected  width 
without  delay. 

The  expenditorea  during  the  fiscal  year  ending  Jane  30, 1897,  were 
applied  to  removing  51  sunken  logs  frcnn  North  Biver,  North  Carolina, 
and  to  the  payment  of  a  portion  of  the  expenses  for  similar  work  on 
the  North  Landing  Biver,  Virginia  and  North  Carolina,  which  forms 
part  of  this  improvement. 

The  commerce  of  this  route  during  the  calendar  year  1896  is  reported 
to  be  322,947  tons,  valued  at  $7,600,049. 

Jaly  1, 1886.  balanoe  niiAzpended   $10,836.04 

Juiw  30, 1897,  amount  expended  during  fieoal  year   1, 948. 61 

July  1, 1897,  balonoe  unexpended   8,887.48 

Amonnt  (eetiaiated)  required  for  completion  of  exiBting  prefect   29,667.08 

Amount  uiat  can  be  profitably  expended  iu  fiscal  year  enmug  June 30, 1899  30^  000. 00 
Submitted  in  compliance  witb  reqiiirementa  of  eectioue  2  of  river  and 
harbor  acts  of  1H(6  and  1867  and  of  aandty  olvil  aet  of  June  4, 1897. 

(Bee  Appendix  K  7.) 

8.  North  Landing  River,  Virginia  and  North  Carolina, — This  river 
forms  a  part  of  the  "Inland  water  route  from  Norfolk  Harbor,  Vir- 
ginia, to  Albemarle  Sound,  North  Carolina." 

Before  its  improvement  the  navigation  of  this  river  wns  obstructed 
by  shoals,  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and 
by  sharp  bends. 

The  plan  of  improvement,  adopted  in  1879,  was  to  secure  a  channel 
80  f^t  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and 
removing  bends  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34,  and 
the  desired  channd  obtained  for  a  distance  of  17  miles.  Since  that 
time  $7,892.35  has  been  expended  on  this  river  in  removing  sunken 
logs  which  have  become  detached  from  passing  rafts,  making  a  total 
expenditure  on  this  improvement  to  June  30,  1897,  of  $57,669.69. 

The  only  active  work  done  during  the  fiscal  year  was  in  removing 
sunken  logs  from  the  channel  between  North  Landing  Bridge  and  a 
point  4^  miles  below  the  bridge,  by  hired  labor,  with  the  suag  boat 
JRoanoket  747  logs,  2  stumps,  3  trees,  and  2  long  piles  being  removed. 

No  further  appropriation  will  be  required,  as  this  improvement  forms 
a  part  of  the  inluid  water  route  and  is  in<^uded  in  the  project  for  the 
improvement  of  the  latter. 

July  1>  1886,  balance  unexpended   $72S.  81 

June  SO,  1897,  amount  expended  during  fleoal  yew   723.81 

(See  Appendix  K  8.) 

9.  Boanoke  River,  North  Carolina. — When  the  United  States  com- 
menced this  improvement,  1872,  navigation  by  vessels  of  10  feet  draft 
was  embarrasscHl  by  the  wreck  of  a  gunboat  0  miles  above  the  mouth 
of  the  river  and  by  war  obstructions  at  two  other  poin[«,  9  and  13  miles 
above  its  month.  The  river  was  also  somewhat  obstructed  for  that 
draft  by  snags  in  the  channel  and  by  leaning  trees  67  miles  to  Indian 
Highland  Bar;  thence  62  miles  up,  to  Weldon,  its  channel  depth  on  the 
bars  was  not  less  than  about  6  feet  during  about  eight  months  annnally. 
aflbrding  a  continuous  low-water  navigation  of  not  more  than  2  or  3 
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feet;  and  its  channel  waa  badly  obstraoted  by  snags,  logs,  stomps,  and 
leaning  and  OYerhanging  trees. 

The  original  project  of  1872  is  to  secure  at  all  seasons  of  the  year  an 
nnobstrncted  channel  with  a  least  vridth  of  60  feet  from  the  mouth  129 
miles  to  Weldon,  with  a  low-water  depth  of  5  feet  from  Hamilton  67 
miles  to  Wddon,  and  to  clear  the  natnral  channel  of  snags  and  artificial 
obstmctions  from  the  month  62  miles  to  Hamilton  to  the  depth  requi- 
site for  vessels  navigating  the  Korth  Carolina  sounds,  which  draw  not 
more  than  8  feet,  by  r^oving  the  war  obstructions,  snags,  fallen  and 
overhanging  trees,  sand  bars,  and  ledges,  by  dredging,  the  oonntraction 
of  training  dikes,  and  blasting,  at  an  estimated  cos^  at  the  high  piioes 
of  that  tim&  of  $269,000. 

To  Jane 30, 1806,  $184,154.64  had  been  expended  on  this  improvement 

At  thatudate  the  natural  channel  depth  was  not  Jess  than  10  feet  £rom 
the  mouth  67  miles  to  Indian  Highland  Bar  at  extreme  low  water,  and 
was,  at  ordinary  low  water,  not  less  than  5  feet  thence  62  miles  to  Weldon, 
except  upon  sand  bars  150  feet  long  at  Spring  Uut  21  miles  above  Ham- 
ilton, about  1,600  feet  long  at  Halifax  57  miles  above  Hamilton,  and 
abont  800  feet  long  1^  miles  below  WeldOn,  and  upon  a  ledge  of  rock, 
about  2,800  feet  in  length,  extending  fh>m  Old  Weldon  Ferry  up  to 
Old  Weldon  Lauding,  the  depth  at  these  four  localities  being  4  feet  at 
ordinary  Iot  water,  assumed  at  the  zero  of  the  Weldon  gauge. 

The  expenditnres  during  the  fiscal  year  ending  June  30,  1897,  were 
applied  to  removing  45  trees,  4  logs,  0  stumps,  and  7  snags  from  the 
channel  between  Plymouth  and  Halifax,  1^1*  O.,  and  to  repairs  to  the 
snag  boat  with  whhsh  this  watk  was  performed. 

A  survey  wOl  be  made  daring  the  coming  autamn  to  determine  what 
Airther  work,  if  any,  is  necessary  ou  the  river.  The  commerce  has 
decreased  materially  since  1894,  and  it  is  possible  that  the  existing 
channel  will  meet  all  requirements  of  navigation  on  the  stream.  The 
contemplated  survey  will  decide  this  more  positively.  The  present 
available  balance  will  probably  be  enough  to  make  any  needed  improve- 
ment of  the  channel  justified  by  the  present  commerce  and  for  the 
removal  of  obstructions  lodged  in  the  channel  daring  fireshets  for  sev- 
eral years  to  come. 

Jnly  1, 1886,  balance  nnezpended  $4^  18S.36 

June  80, 1807,  unonnt  expended  daring  fiscal  year   6, 641.  S& 

July  1, 1897,  balance  nnexpended   39,511.51 

Joly  1, 1897,  oDtstandiDg  liabilitieB   535.00 

July  1, 1897,  balance  avaUable   89, 006. 51 

(Amoant  (eetimsted)  reqaired  for  oonmletioa  of  exiatiog  project   41, 000. 00 

Snbrnftted  In  compliance  witii  reqnixeiuents  of  sectioiu  2  of  river  and 
Imrbor  acta  of  1866  and  1867. 

(See  Appendix  K  9.) 

10.  Pasquotank  Riverj  North  Carolina, — When  the  United  States 
began  this  improvement,  in  1891,  the  river  had  a  wide  channel,  nowhere 
less  than  9J  teet  in  calm  weather  and  8  feet  in  northerly  winds,  from 
Albemarle  Soand  up  17  miles  to  Elizabeth  City,  and  a  narrower  but  good 
channel,  but  little  obstructed,  not  less  than  7  feet  deep,  13  miles  farther 
up,  to  the  'entrance  of  the  Dismal  Swamp  Canal  at  the  lower  end  of 
Turners  Gut;  thence  about  5  miles  to  the  original  terminus  of  the  canal 
and  apper  end  of  Turners  Cat  in  a  tributary,  the  Moccasin  Track,  1,100 
feet  above  its  confiaence  with  the  river,  the  natural  depth  was  not  less 
than  6  feet,  and  the  channel  very  sinnooB  and  badly  choked  with  snags 
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aud  stamps  and  obstracted  by  overhanging  trees,  and  above  the  Hoo- 
casin  Track  the  river  was  likewise  choked  and  obstrncted. 

The  original  project  of  1889  was  first  to  clear  the  6  miles  of  channel 
in  the  river  and  Moccasin  Track  from  the  lower  end  of  Turners  Gat  to 
the  original  terminus  of  the  canal ;  and,  second,  to  clear  out  the  river  6 
miles  farther  to  Lebanon  Bridge,  for  navigation  by  pole  or  flat  boats, 
at  an  estimated  cost  of  $9,000. 

The  sum  of  94,644.23  had  been  expended  to  Jane  30, 1806,  of  which 
$4,696.98  was  expended  under  the  present  prcgeot. 

At  that  dat^  tor  boats  of  the  draft  that  can  navigate  the  canal,  the 
river  channel  was  nnobstmcted  np  to  the  entrance  of  the  canal  at  the 
lower  month  of  Turners  Out. 

No  work  has  been  done  upon  the  river  daring  the  fiscal  year  ending 
June  30,  1897^  and  there  were  no  expenditures  mad& 

Jaly  1, 1896,  balance  unexpended   92, 403. 02 

July  1,  1897,  balance  onexpended   3, 403. 02 

(See  Apendix  K 10.) 

11,  Eemoving  simken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.—  Wrecks  of  schooners  Henry  lAppitt  and  John  0.  Haynes. — These 
wrecks  were  sunk  in  Hampton  Boads,  Virginia,  the  former  about  five- 
eighths  of  a  mile  south-southwest  from  Old  Point  Comfort  Wharf  in 
from  66  to  68  feet  of  water  at  low  tide,  and  tbe  latter  seven-eighths  of  a 
mile  in  the  same  direction  tsam  the  wharf  and  in  from  63  to  67  feet  of 
water. 

After  due  advertisement  a  contract  was  entered  into  to  break  them 
up,  and  work  thereunder  was  commenced  on  March  6, 1896.  The  work 
was  completed  July  16, 1896,  and  cost  $6,199.99,  $6,700  of  which  was 
expended  during  the  fiscal  year  1897. 

Wreeik  of  steamer  Wyanoke. — ^Tbis  vess^  was  sank  by  collision  off 
Newport  News,  Ya.,  in  66  feet  of  water  on  April  28, 1896. 

Being  reported  an  obstruction  to  navigation,  an  allotment  of  $20,000 
was  m^e  September  28,  ]  896,  for  her  removal. 

The  work  was  advertised  in  the  usnal  manner,  and  a  contract  entered 
into  for  the  performance  thereof  December  7, 1S96.  Work  thereunder 
commenced  March  9, 1897,  and  was  still  in  progress  at  tbe  close  of  the 
fiscal  year.  Since  its  inception,  work  has  been  confined  to  the  removal 
of  wreckage  and  mud  from  the  decks  and  of  cargo  from  the  hold  to 
obtain  space  for  the  placing  of  inflatable  air  bags. 

The  expenditures  daring  the  fiscal  year  1897  have  been  for  advertis- 
ing, printing,  inspection  and  office  expenses,  and  amounted  to  $594.26. 

Wreck  ^steamer  Selen  Smith. — This  steamer  sunk  off  the  sawmill 
wharf  at  Money  Point,  in  the  Southern  Branch  of  the  Elizabeth  Biver, 
Virginia,  in  14  feet  of  water.  Being  an  obstruction  to  navigation,  an 
allotment  of  $220  was  made  fbr  her  removal  on  June  7, 1897. 

Bids  for  doing  the  work  were  opened  June  30, 1897,  the  lowest  bid 
being  $100.60. 

No  expenditures  have  yet  been  made  on  account  of  this  wreck. 
(See  Appendix  K  U.) 

EXAMnCATIONS  KABS  m  OOHPUANOB  WITH  BIYBB  A1H>  HABBOB 
ACT  OP  JUNE  3,  1896. 

The  preliminary  examinations  of  the  following  lociUities,  required  by 
the  act  of  June  3, 1896,  were  made  by  the  local  engineer,  Capt.  Thomas 
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L.  Oaseyj  Gorpsof  Engineers,  and  reports  thereou  sabmitted  through 
the  division  engineer,  Gol.  Peter  O,  Hains,  Corps  of  Engineers : 

1,  Preliminary  examination  of  Cashie  Kiver^  North  Carolina. — Cap- 
tain Casey  submitted  report  of  examination  October  19, 1896.  It  is 
his  opinion,  concurred  in  by  the  division  engineer  and  by  the  Chief  of 
Engineers,  that  Casbie  Klver  is  not  at  present  worthy  of  improvement 
by  the  G-eneral  Government  to  a  further  extent  than  the  removal  of 
snags,  leaning  trees,  and  similar  obstructions.  The  report  was  trans- 
mitted to  Congress  and  printed  in  Hoase  Doc.  Ko.  S8,  Fifty-fourth 
Congress,  second  session.   (See  also  Appendix  K  12.) 

2.  Preliminary  examination  of  PotecoH  Creek,  North  Carolina. — Cap- 
tain Casey  submitted  report  of  examination  October  10, 1896.  lu  the 
opinion  of  the  local  officer,  concurred  in  by  the  division  engineer  and 
by  the  Chief  of  Engineera,  this  stream  is  not  worthy  of  improvement 
by  the  General  Government.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc  No.  124,  Fifty-fourth  Congress,  second  ses- 
sion. (See  also  Appendix  K 13.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH  C^OLINA. 

This  district  was  in  the  charge  of  Lieut.  Col,  D.  P.  Heap,  Corps  of 
Engineers,  to  March  12, 1,887,  and  of  Gapt.  W.  E.  Oraighill,  Corps  of 
Engineers,  since  that  date^  these  officers  having  under  their  immediate 
orders  Lieut.  Edgar  Jadwm,  Corps  of  Engineers.  Division  Engineer, 
Col.  Peter  C.  Hains,  Corps  of  Engineers,  since  March  13, 1897. 

1.  Ocraeoke  Inletj  North  Carolina. — In  1828  vessels  drawing  9  feet 
could  cross  the  ocean  bar  and  enter  the  inlet  at  low  water,  but  immedi- 
ately within  the  inlet  their  passage  to  Pamlico  Sonnd  was  barred  by 
the  inner  shoals,  over  which  not  more  than  6  feet  could  be  carried. 

For  the  improvement  of  these  inner  shoals  the  project  of  1827  was  to 
dredge  a  cut  10  feet  deep  at  high  water  and  400  feet  wide  at  the  head 
of  Wallace  Channel.  Dredging  was  commenced  in  1830,  and  the 
depth  was  increased  3}  feet  by  the  expenditure  of  $133,732.40*  to  1837, 
when  the  improvement  was  abandoned  because  of  the  shoaling  of  tike 
dredged  channel  and  destrootton  by  a  gale  of  a  jetty  built  to  prevent 
that  shoaling. 

The  controllhig  depth  at  mean  low  water  in  the  channel  navigated 
over  the  inner  shoals  was  in  1891,  as  in  1894,  7^  feet,  and  the  depth  in 
the  channel  on  the  bar  at  the  ocean  entrance  to  the  inlet  was  14  feet  in 
1891  and  1892  and  12  feet  in  1894. 

The  project  of  1889  was  to  dred|;e  a  channel  300  feet  wide  throngh 
the  shoals  which,  immediately  withm  this  inlet,  are  interposed  between 
it  ^nd  the  requisite  depth  in  Pamlico  Sonnd,  at  an  estimated  cost,  if  10 
feet  deep,  of  9100,000;  if  13  feet  deep,  of  1190,000,  or  if  15  feet  deep, 
of  $280,000,  and  to  protect  the  channel  so  dredged  by  such  training 
walls  or  protecting  dikes  as  may  possibly  prove  necessary,  at  an  esti- 
mated additional  cost  of  9320,000. 

In  May,  1894,  the  project  was  modified  to  dredge  Teaohs  Hole  Swash 
Channel  to  the  depth  of  9  feet  and  width  of  400  feeL  at  an  estimated 
cost  of  $29,339.38^  or.  if  that  channel  shoal  so  rapidly  as  to  make  its 
abandonment  advmable,  to  dredge  a  cut  9  feet  deep  and  300  feet  wide 
at  the  head  of  Blairs  Channel,  at  an  estimated  cost  of  $28^000. 

Jn^  9, 1894,  the  project  was  again  modified  to  dredge  cats  9  feet 


1  In  additioii  to  thia  amotrnt,  $17.60  was  carried  to  the  suipliu  taaA. 
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deep  at  mean  low  water  and  300  feet  wide,  about  5,000  feet  long  at  the 
head  of  Wallace  Channel  and  about  700  feet  long  in  Beacon  Island  Sine, 
at  an  estimated  cost  of  $51,513.39,  to  obtain  a  channel  9  feet  deep  from 
the  inlet  tbroagh  the  inner  shoals  to  Pamlico  Sonnd. 

To  the  close  of  the  fiscal  year  ending  Jane  30, 1S06,  $41,746.76  had 
been  expended. 

At  that  date  dredging  was  in  progress  at  the  head  of  Wallace  Chan- 
nel. A  cut  Lad  been  dredged  across  Koyal  Shoal  at  this  point  lati  feet 
wide,  and  a  part  of  the  cut  had  been  widened  to  270  feet.  Nothing  had 
been  done  at  Beacon  Island  Slue. 

As  a  result  of  the  expenditures  during  the  past  fiscal  year,  the  proj- 
ect of  July  9, 1894,  has  been  completed. 

The  commerce  during  1896  (estimated)  amounted  to  50,000  tons,  a  gain 
of  19,777  tons  over  that  of  last  year. 

"No  transportation  lin^  were  established  during  the  year. 

July  1,  1886,  baluice  unexpended  963,253.25 

June  SO,  1897,  amount  expended  during  fiBcal  year   45, 870. 33 


July  1,  1897,  balance  unexpended  ,   17,383.03 

July  1,  1897,  outstanding  liabiUtieB   488.16 


July  1,  1897,  balance  available   16, 894. 87 


(Amount  that  can  be  profitably  expended  in  fiscalyear  ending  JnneSO,  1899  (■) 
Bubmittod  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L 1.) 

2.  Fishing  Creek,  North  Carolina. — From  its  confluence  with  the  Tar 
Eiver,  94  miles  above  Pamlico  Sonnd,  up  to  Wilmington  and  Weldon 
Bailroad  Bridge,  Fishing  Creek  is  from  35  to  150  feet  wide,  with  con- 
trolling channel  depth  on  its  bars  of  3  feet  at  the  average  high- water 
stage  of  winter  and  spring.   It  is  obstructed  by  many  snags. 

The  project  of  1889  as  modified  in  1896  is  to  clear  out  the  natoral 
obstructions  up  to  the  Wilmington  and  Weldon  Bailroad  Bridge,  at  an 
estimated  cost  of  $22,750,  and  to  maintain  the  improvement. 

Thirty-seven  dollars  and  three  cents  had  been  expended  on  this 
improvement  up  to  June  30, 1896. 

The  acts  making  approjuiations  provide  that  the  money  shall  not 
become  available  nntil  draws  are  provided  in  such  bridges  as  are,  in 
the  opinion  of  the  engineer  in  charge,  unreasonable  ojwtraotions  to 
navigation. 

At  that  date  the  channel  was  in  its  original  condition. 

During  the  fiscal  year  ending  June  30, 1897,  commencing  at  its  month, 
for  about  12  miles  the  channel  has  been  cleared  of  logs  and  snags  and 
the  banks  for  the  same  distance  cleared  of  overhanging  trees  and  brush 
likely  to  obstruct  navigation. 

The  commerce  during  1896  amounted  to  1,000  tons,  a  loss  of  700  tons 
since  last  year. 

'So  transportation  lines  were  established  during  the^ear. 

It  is  estimated  that  $1,600  will  be  required  for  mcunteuance  of  the 
Improvement  during  fiscal  year  ending  June  30, 1899. 


<  Present  available  balance  sufAcient,  should  it  become  necessary  to  maintain  the 
project  depth  (which  has  been  obtained)  by  redredging. 
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Jnly  1,  1896,  balance  nnexpended  $14,962.97 

June  30,  ISfflf  amotmt  exptuided  during  flioal  year   5, 648. 62 

July  1,  1897,  balance  unexpended   9, 314. 46 

Jnly  1, 1887,  ontatanding  DabllitieB   828. 96 

Jnly  1, 1897,  balance  available   8i,  485. 50 

'  Amount  (estimated)  Teqnixed  for  completion  of  existing  project   7,760.00 

AmonntuiatoaDbeprontably  expended  in  HsualyearendrngJoneSO,  1899     7, 760.00 

Amouot  reqaired  for  maintenance  dnring  iiucal  year  ending  J  ane  30, 1889 .  1, 500. 00 


Sniimitted  in  oomplianoe  with  Teqatrements  of  eectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  eivil  act  of  Jnne  4, 1897. 

(Bee  Appendix  L  2.) 

3.  Pamlico  and  Tar  rivers^  N^orth  Carolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.)  When  the  United 
States  began  to  improve  it,  in  1877,  its  channel  was  obstracted  by  piles, 
wrecks,  and  bars.  Between  Washington  and  Tarboro  the  available 
depth  exceeded  2  to  3  feet  not  more  than  eight  months  annually,  and 
above  Washington  the  entire  river  was  more  or  less  obstrccted  by  snags, 
logs,  and  atnmps  in  the  channel  and  by  trees  overhangin  g  i^m  its  banks. 

The  project  is  that  adopted  in  1876,  to  secnre  by  dredging  and 
removal  of  war  obstructions  a  clear  and  safe  channel  9  feet  deep  at 
low  water  np  to  Washington;  extended  in  1879  to  clear  a  channel  60 
feet  wide,.3  feet  deep  at  low  water  22  miles  farther  to  Greenville,  and 
20  inches  deep  at  low  water  26  miles  farther  to  Tarboro;  again  extended 
iu  1889  to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to 
Little  Fall,  2  miles  below  Kocky  Mount,  by  removal  of  war  obstmctioDS, 
snags,  logs,  stumps,  and  overhanging  trees,  at  a  totnl  final  cost  esti- 
mated in  1891  at  |l37,200.  The  project  was  extended  in  1894  to  include 
maintenance  between  Washington  and  Tarboro. 

To  the  close  of  the  fiscal  year  ending  June  30, 1896,  $92,801  had  been 
expended. 

At  that  date  the  river  between  Tarboro  and  Washington  was  dear  of 
snags  and  the  project  width  and  depth  existed.  Above  Tarboro  the  river 
had  been  roughly  snagged  several  years  before.  Many  stumps  were  in 
l^e  channel  mIow  Washington,  where  the  minimum  depth  was  7.5  feet. 

By  the  expenditures  of  the  fiscal  year  ending  June  30, 1897,  the  river 
was  cleared  of  snags  from  Fishing  Creek  to  Greenville  (34  miles),  a 
channel  below  Washington  3,850  feet  long  and  200  feet  wide  was  cleared 
of  troublesome  stumps,  and  for  2|  miles  below  this  point  tbk  snags  were 
i-emoved  from  the  channel. 

The  commerce  during  1896  amounted  to  251,887^  tons,  a  gf^n  of 
68,660|  tons  over  that  of  last  year. 

No  transportation  lines  were  established  dnring  the  year. 

It  is  estimated  that  $3,000  will  be  required  annually  for  maintenance 
of  the  improvement,  including  snagging. 


July  1,  1896,  balance  nnespended   $10, 199. 00 

June  30,  1897,  amouot  expended  during  fiscal  year   5,068.07 


J  ulr  1 ,  1897f  balance  uneirpended   5. 140. 93 

July  1,  1897,  ontatanding liabiUtiee   27.0t 


July  1, 1897,  balance  available   E,  113  89 


'  Amount  (estimated)  required  for  oompletiou  of  existinfr  project   38, 600. 00 

Amount  ^at  can  be  profitably  expended  iu  tisonl  year  ending  June  30, 1899  38, 500.00 
Amount  required  for  maintenance  and  snagging  during  fiscal  year  end- 
ing June  30, 1899   3, 000.00 

Snbmitted  in  compliance  with  requirementa  of  eeotione  2  of  rlrer  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  3.) 
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4.  Contentnia  Creekj  N^orih  Carolina, — Wlien  the  United  States  began 
to  improve  it,  in  1881,  it  was  badly  choked  with  fallen  (dmber,  snags, 
logs,  stnmps,  sand  bars,  and  dense  overhan^g  growth. 

The  project  of  1881,  amended  in  189i  to  luclade  maintenance  below 
Snow  Hill,  is,  by  clearing  it  of  these  obBtmctions,  to  obtain  from  ita 
confluence  with  the  Keuse  to  Stantonsbnig,  63  miles,  a  depth  of  not  less 
than  3  feet  daring  the  higher  stages  of  about  nine  months'  duration 
annually  at  a  cost  estimated  in  1888  at  $77,500. 

To  June  30, 1S96,  there  had  been  expended  964,394.56. 

At  that  date  the  creek  between  Snow  Hill  and  its  month  was  fairly 
clear  of  snags.  Navigation,  except  during  freshets,  was  prevented  by 
several  sho^s  near  the  mouth.  On  one  of  these  the  available  depth 
was  1.4  feet  at  the  stage  assumed  as  the  datum. 

By  the  expenditures  of  the  year  ending  June  30, 1897,  the  shoals  have 
been  removed  by  dredging,  and  the  creek  has  been  cleared  of  snags  firom 
Snow  Hill  to  its  month. 

The  commerce  during  1896  amounted  to  16,804^  tons,  a  gain  since  last 
year  of  4,1  S6|  tons,  excluding  timber.  Extreme  low  watw  curtailed 
this  it6m  largely. 

liTo  transportation  lines  were  established  daring  the  year. 

It  is  estimated  that  92,000  will  be  required  annaally  for  maintcmaace 


of  the  improvement,  including  snaggiug. 

July  lr,1896,  balMico  nnexpended   $4, 606. 44 

June  80, 1897,  amount  expended  during  fiscal  year   2, 474. 94 

Jnly  1, 1897,  balance  nnexpended   3, 130.  SO 

JnJy  1,  1897,  outstanding  liabilities   88. 10 

Jnly  1,  1897,  balanoe  available   3, 042. 40 

'  Amonnt  (eetimated)  required  for  completion  of  existing  project   8, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  end  tngJune 30, 1889    5, 000. 00 
Amount  required  for  maintenance  and  snagging  daring  fiscal  year  end- 
ing June  30,  1899   ^000.00 

Submitted  in  compliance  vith  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Ai>pendix  L  4.) 

5.  Trent  Rivera  North  CaroUna. — When  the  United  States  began  to 
improve  it,  in  1879,  there  was  a  channel  6  feet  deep,  comparatively  free 
from  obstructions,  from  Kewbei-n,  18  miles,  to  PoUoksville.  Above 
Polloksville  it  was  obstructed  by  bars  of  sand  and  rock,  and  especially 
by  great  numbers  of  sna^  in  the  11  miles  from  Loww  Quaker  Bridge 
up  to  Trenton.  One  steamer  rau  regularly  to  Polloksville,  and  one 
occasiouaUy  9  miles  &rther,  to  Lower  Quaker  Bridge,  above  which 
point  navigation  was  confined  to  flatboats  and  rafts. 

The  project  of  1879,  extended  in  1886  to  include  an  8-foot  channel 
through  Foys  Flats  above  Newbern,  was  to  secure  a  channel  3  feet  deep 
at  low  summer  stage  from  Polloksville  to  Trenton,  by  removing  all 
obstructions  and  dredging  a  cut  60  feet  wide  through  the  shoals  at  a 
cost  estimated  in  1887  at  159,000. 

In  1889  the  project  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  steamboats  33  miles  above  Trenton,  and  by  pole 
boats  6^  miles  farther,  to  Upper  Quaker  Bridge,  at  an  additional  cost 
of  $13,000. 

In  1892  the  project  was  extended  toluclude  maintenance  below  Tren- 
ton, and  in  1896  so  as  to  provide  only  for  maintenanoe  of  a  channel  30 
feet  wide  and  3  £aet  deep  to  Trenton. 


Digiiized  by 


RiV£B  ANi>  HABBOfi  IHPK0VXMENT8. 


203 


To  th«  close  of  the  fiscal  year  ending  Jane  30, 1896,  $64^2.64  had 
been  expended. 

At  tbAt  date  a  channel  30  feet  wide  and  3  feet  deep  at  low  water  had 
been  comjdeted  to  Trenton  and  was  clear  of  snags. 

There  have  been  no  expraditores  daring  the  year  exeept  for  main- 
tenance of  plant,  etc 

There  wa»  no  change  of  Importance  in  l^e  condition  of  the  river 
during  the  year. 

The  oommerce  daring  1896  amonnted  to  142,100|  tons,  a  loss  of  341| 
tons  since  last  year. 

So  transportattou  lines  were  established  during  the  year. 

It  is  estimated  that  $2,500  will  be  reqnired  for  maintenance  of  the 
improvement  daring  the  flsoal  year  ending  June  30, 1800. 

July  1,  TSOtt,  balance  unexpended   $3, 337. 36 

Jans  30,  i$ffT,  amount  expended  dnring  fiscal  year   162. 59 


Jnly  1, 1897,  balance  nnexpended   2,074.77 

July  1, 1897,  ootstanding  liabUitieB   161. 21 

Jnly  1, 1897,  balance  available   1, 913. 56 

C  Amonnt  that  can  be  profitably  expended  tn  fiaoal  year  ending  Jime  30, 


]  Submitted  in  oompliance  with  regnirements  of  sections  2  of  river  and 
L   harbor  acta  of  1866  and  1867  and  of  sondiy  civil  ao«  of  Jnne  4, 1897. 

(See  Appendix  L  5.) 

6.  Netue  River,  North  Carolina. — When  the  United  States  commenced 
the  improvement,  in  1878,  the  niiniroum  channel  depth  for  nine  mouths 
annoaUy  was  9  feet  to  Newbem,  4  feet  to  Kinston,  3  feet  to  Goldsboro, 
2  feet  to  Smithfield.  The  river  was  badly  obstracted  by  war  and  other 
obstmctionR. 

The  approved  project  of  1871,  as  modified  in  1878, 1879, 1880, 1883, 
and  1888,  is  to  assare  an  8-foot  navigation  np  to  Newbem  during  the 
entire  year,  4  feet  to  Kinston,  and  during  nine  months  of  the  year  3 
feet  to  Smithfield,  the  work  to  be  done  by  removing  war  obstructions, 
dredging,  jettying,  and  snagging,  at  a  total  cost  estimated  at  $374,000. 

In  1806  (approved  July  15)  the  project  was  extended  to  include 
maintenance. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1896,  $285,029.29 
had  been  expended  upon  this  improvement 

At  that  date  the  ruling  depth  between  Newbern  and  the  month  of 
Contentnia  Creek,  18  miles  below  Kinston,  was  2.5  feet  at  low  water, 
and  from  tiiere  to  Kinston  1.1  feet.  Many  of  the  old  jetties  were  in 
need  of  repairs;  some  Itad  entirely  washed  away.  Between  Kinston 
and  the  month  of  Contentnia  Creek  and  between  Goldsboro  and  White- 
hall there  w^e  many  snags  in  the  river. 

As  a  result  of  the  work  of  the  fiscal  year  ending  June  30, 1897,  by  a 
combination  of  dredging  and  jettying  the  projected  depth  (4  feet  at  low 
water)  has  been  obtained  to  the  mouth  of  Contentnia  Creek  (31^  miles 
firom  Kewbem),  and  by  jettying  the  worst  shoal  between  Contentnia 
Greek  and  Kinston  has  been  improved.  The  ruling  depth  between 
Contentnia  Greek  and  Kinston  is  2  feet. 

The  river  has  been  cleared  of  snags  from  ^iTewbem  to  the  Wilmington 
and  Wddcm  Bailroad  Bridge  near  Goldsboro. 

The  commerce  during  1896  amonnted  to  297,092^  tons,  a  gain  of 
19,066|  tons  over  that  of  last  year. 

176  transportation  lines  were  established  daring  the  year. 
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It  is  estimated  tbat  95,000  will  be  required  annually  for  maintenance 
of  the  improvement,  including  snagging. 


July  1,  1896,  balance  noexpeoded   $11, 470. 71 

Jnue  30, 1897,  amount  expended  during  flBoal  year   9, 190.36 


July  1, 1897,  balance  unexpended   2,280.% 

Jo^  1,  1897,  outBtandiog  liabilities   85. 65 


July  1, 1897,  balance  avaUalile   2, 194. 70 


Amount  (eetimated)  required  for  completion  of  existioK  project   77, 500. 00 

Amounttbatcaii  bo  profitably  expeoded  io  fisaal  yearending  J  une  30, 1899  20, 000. 00 
Amouut  required  for  mainteuance  and  snagging  during  fiscal  year  end- 
ing June  30,  1899   B,  000. 00 


Submitted  in  compliance  with  reqairementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  olvll  act  of  June  4, 1897. 

(See  Appendix  L  6.) 

7.  Inland  waterway  between  Newhem  and  Beaufort,  N.  G.  (via  Neuse 
and  Clubfoot  rivers,  Clubfoot  and  Harlowe  Canal,  owned  by  the  Albe- 
marle and  Chesapeake  Canal  Company,  and  Harlowe  and  Newport 
rivers  to  Beanfort  Harbor). — When  the  United  States  began  to  improve 
it,  in  1885,  tbat  part  of  the  waterway,  18  miles  in  length,  across  the 
peninsula  between  the  Neuse  Biver  and  Bogue  and  Core  sounds, 
embracing  16.5  miles  of  natural  channel,  connected  at  the  summit  by 
the  Clubfoot  and  Harlowe  Canal,  was  navigated  by  boats  15  feet  wide, 
with  a  draft  of  1  foot  at  low  water  and  about  %k  feet  at  high  water. 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water  across  the  peninsula  by  dredging  in 
Clubfoot,  Newport,  and  Harlowe  rivers,  and  by  improvement  of  the 
canal,  at  a  cost  estimated  in  1886  at  $92,000. 

To  June  30, 1896,  $27,914.39  had  been  spent  upon  this  work. 

At  that  date  the  cuts  dredged  by  the  United  States  in  Harlowe 
Creek  had  remained  as  dredg^,  but  the  cut  dredged  at  the  mouth  of 
the  creek  had  deteriorated  until  scarcely  a  trace  of  it  remained.  The 
least  available  channel  width  iu  Clubfoot  Creek  and  in  Harlowe  Creek 
was  25  feet.  Some  logs  were  to  be  enconntered  in  these  creeks.  Many 
sunken  logs  were  in  the  canal.  It  had  narrowed  and  shoaled,  and  had 
a  depth  of  1.5  feet  at  ordinuy  low  water  and  3  feet  at  ordinary  hijth 
water. 

There  has  been  no  work  daring  fiscal  year  ending  June  30,  1897. 

Farther  work,  except  maintenance  by  snagging  of  a  depth  equal  to 
that  in  the  c^aljhas  beeu  i>ostponed  to  await  ttie  cession  or  sale  of 
the  canal  to  the  United  States.  (See  Annnal  Keport  Chief  of  Engi- 
neers for  1891,  p.  161.) 

The  commerce  on  this  stream  during  1896  amounted  to  about  the 
same  as  last  year,  i.  e.,  29,737  tons. 

No  transportation  lines  were  established  daring  the  year. 

July  1,  1896,  balance  unexpended   $7, 085. 61 

July  1, 1897,  balance  unexpended   7, 085. 61 


{Amount  (estimated)  required  for  completion  of  existing  project   57,000.00 
Submitted  iu  compliance  witb  requirements  of  sections  2  of  river  and 
burbor  acts  of  1866  und  1867. 

(See  Appendix  L  7.) 

5.  Harbor  at  Beaufortj  K.  C. — "When  its  improvement  by  the  United 
States  (begun  in  1836)  was  resumed  in  1881,  the  erosion  of  Fort  Macon 
and  ShacUeford  points  and  widening  of  the  entrance  between  them 
caused  serious  shoaling  of  the  channel  inside  the  bar,  across  which 
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there  wsb  a  mid-channel  depth  of  not  less  than  15.3  feet  at  low  water. 
Within  the  harbor  &om  the  Bulkhead  Channel  a  draft  of  only  2  feet  at 
low  water  could  be  carried  to  the  wharves  at  Beanfort. 

The  project  of  1881  was  to  stop  the  erosion  at  Fort  Macon  and 
Shackleford  points  by  jetties,  to  dredge  a  channel  200  feet  wide  and  9 
feet  deep  at  low  water  from  the  Bulkhead  Channel  1,950  feet  to  the 
wharves  at  Beanfort,  and  t<)  dredge  a  chann^  100  feet  wide  and  6  feet 
deep  at  mean  low  water  from  the  Q^toot  oontonr  leading  to  Korth  Biver, 
a  distance  of  12,670  feet. 

In  1887  the  project  was  modified  by  postponing  fbr  the  present  the 
dredging  of  the  cnt  throagb  the  Old  Town  Channel  to  Korth  Biver, 
and  by  reducing  to  the  width  of  100  feet  and  depth  of  6  feet  the  chan- 
nel to  be  dredged  from  the  Bulkhead  Channel  to  Beaufort;  and  in  1890 
the  project  was  again  modified  by  increasing  the  latter  dredging  to  the 
depth  of  7  feet.  The  cost  of  exeonting  the  project  was  estimated  in 
1887  at  $163,000. 

In  1896  the  project  was  amended  so  as  to  include  only  the  building 
and  repair  of  jetties  and  sand  fences  at  Fort  Macou  and  Shackleford 
points  to  stop  erosion. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $147,845.32 
had  been  expended  on  this  improvement. 

At  that  date  the  channel  leading  to  the  to\m  of  Beanfort  was  in  good 
oondition :  the  channel  across  the  Bulkhead  dredged  in  1895  had  shoaled 
to  about  4  fiaet  at  low  water.  The  depth  on  the  main  bar  was  12  fioet 
at  low  water. 

The  work  daring  the  fiscal  year  ending  June  30, 1897,  has  been  con- 
fined to  the  maintenance  of  the  sand  fences  and  jetties  at  the  harbor 
entrance,  with  the  result  of  some  improvement,  especially  at  Shackle- 
ford Point,  in  raising  the  beach  and  extending  it  seaward. 

The  channels  are  in  the  same  condition  as  at  the  end  of  the  last  yew. 
The  depth  on  the  bar  was  10.5  feet. 

The  commerce  during  1896  amounted  to  38,807  tons,  a  gain  since  last 
year  of  8,284|  tons. 

No  transportation  lines  were  established  during  the  year. 


Jnl7 1^^1896,  biJuioe unexpended   $7,154.68 

Jane  aO,  1897,  amount  erpended  during  fiioal  year   1, 620. 14 


July  1,  1897,  balance  unexpended    6,634.54 

July  1,  1897,  oatatandiug  liabilities   80.84 


July  1, 1897,  balance  available   6, 663. 70 

(See  Appendix  L  8.) 


9.  Inland  waterway  heiween  Beaufort  Harbor  and  New  Biver,  North 
Carolina. — When  the  first  appropriation  was  made,  in  1886,  there  were 
in  the  28  miles  in  Bogue  Sound  from  Beanfort  to  Swansboro  six  shoals, 
Aggregating  about  4  miles  in  length,  over  which  not  more  than  18 
inches  could  be  carried  at  low  water.  Elsewhere  the  channel  was  not 
less  than  3  feet  deep.  From  Swansboro  22  miles  to  New  River  the 
route  followed  intricate  tidal  channels,  varying  from  1,000  to  12  feet 
in  width  and  10  feet  to  6  inches  iu  depth  at  ordinary  low  water. 

The  project  adopted  in  1885  embraced  only  that  part  of  the  route 
from  Beaufort  to  Swansboro,  and  is  to  obtain  a  channel  of  the  mini- 
mam  depth  of  3  feet  and  width  of  100  feet  by  dredging  through  all  the 
shoals,  at  an  estimated  cost  of  $50,000. 

In  1896  the  prcg^t  was  modified  to  read,  "to  obtain  a  channd  60  fbet 
wide  and  3  fioet  deep  at  mean  low  water  through  Bogne  Sound." 
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To  Jane  30, 1896,  937,100.91  had  been  expended  upon  this  work. 

At  that  date  a  channel  of  the  variable  vidths  40, 60,  and  100  feet,  tmd 
not  less  than  3  feet  deep  at  low  water,  had  been  obtained  by  dredging 
through  6  shoals,  aggregating  4.12  miles  in  len|^;  bnt  at  two  locali- 
ties, aggregating  1,927  feet,  between  shoals  which  had  been  dredged 
there  was  a  depth  of  less  than  3  feet,  and  at  the  shoalest  point  of  only 
2.5  feet  at  low  water. 

Daring  the  fiscal  year  ending  June  30, 1897, 11,041.90  cubic  yards  of 
material  was  dredged  irom  Sanders  Creek  Shoal,  widening  the  cut  in 
that  shoal  20  feet,  making  it  60  feet  in  width  and  from  3  feet  to  4  feet 
deep  at  low  water. 

The  commerce  during  1806  amounted  to  18,022  tons,  a  loss  of  3,852 
tons  since  last  year. 

ISo  transportation  lines  were  established  dnring  the  year. 

July  1,  1896,  balance  unexpended   $&399.00 

Jane  SO,        amoont  expended  dnring  flscal  year     6,399.09 

July  1,  ISBFt,  balance  unexpended   1, 000. 00 

Amonnt  (estimated)  required  for  completion  of  existing  project   6, 600. 00 

AoioantthatcaQlte  profitably  expendeamfiscalyearenilmsJuiieSO,  1899  6,S00.00 
Sniimittnd  in  complianoe  vith  reqnirementB  of  Bections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  civil  act  of  Jnne  4, 1897. 

(See  Api)endix  L  9.) 

10.  N'eto  River,  North  Carolina. — In  1886,  when  the  United  States 
began  the  iinprorement,  there  was  around  Cedar  Bush  Marsh,  1^  miles 
above  the  month,  a  circuitous  channel  in  which  the  depth  was  less  than 
4  feet  on  two  shoals,  and  around  Wrights  Island,  700  yards  above  the 
bar,  a  circnitons  channel,  but  not  less  than  5  feet  deep  at  mean  low 
water.  Except  around  Cedar  Bush  Marsh  4  feet  conld  be  carried  from 
the  ocean,  23  miles,  to  Jacksonville. 

The  original  project,  adopted  in  1882,  was  to  straighten,  widen  to  150' 
feet,  and  deepen  to  5  feet  at  mean  low  water  the  channel  aronnd  the 
marsh  by  dredging,  at  au  estimated  cost  of  $40,000. 

The  project  of  1885  was  to  dredge  a  straight  channel  4  feet  deep  at 
mean  low  water,  150  feet  wide,  and  5,710  feet  long,  through  Cedar  Bush 
Marsh,  instead  of  improving  the  channel  around  it;  also  to  dredge  a 
channel  4  feet  deep,  150  feet  wide  (changed  in  1892  to  100  feet),  and 
1,200  feet  long,  throngh  Wrights  Island,  to  replace  the  oircuitous  channel 
around  it. 

June  18, 1894,  the  project  was  again  modified  to  improve  by  a  trfun* 
ing  wall,  and  by  dredging  the  channel  around  Cedar  Bush  Marsh,  in 
place  of  the  cut  made  through  the  marsh,  wMdi  had  to  be  aband<med 
in  consequence  of  shoaling  at  its  npper  extremity. 

To  Jnne  30, 1 896,  $28,930.63 had  been  expended  on  this  improvement. 
The  condition  of  the  improvement  at  that  date  was  that,  with  the 
exception  of  a  shoal  at  the  upper  entrance  to  the  cut  through  Wrights 
Island,  which  was  improving  with  the  clouing  of  the  old  channel  aronnd 
the  island,  the  projected  depth  &om  the  ocean  to  the  upper  river  could 
be  carried. 

No  field  work  has  been  done  dnring  the  fiscal  year  ending  June  30, 
1897;  the  amount  expended  was  the  pro  rata  charge  to  this  appropria- 
tion for  repairs  to  the  dredge  Albemarle  and  steamer  General  George 
Thorn. 

Dnring  the  year  the  shoal  at  Wrights  Island  Cut  has  disappeared; 
the  ocean  bar  has  been  in  fior  condition  with  not  less  than  a  4-foot  depth 
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on  it  at  low  water.  Due  to  deterioration  of  the  training  dike,  the  Cedar 
Bush  Marsh  Shoal  had  formed  again,  so  that  the  aviUlable  low-water 
depth  over  it  was  3  feet. 

The  commerce  on  this  stream  daring  1896  amoanted  to  7,213  tons,  a 
loss  of  19,558.75  tons  since  last  year. 

ITo  transportation  lines  were  established  dnring  the  year. 

.Inly  1, 1896,  balance  nnexpended   «4, 069. 37 

■Inne  SO,        omonnt  expended  dnnng  flsoal  year   669. 37 

■Inly  1, 1897,  balance  unexpended   S,  600. 00 

(See  Appendix  L  10.) 

11.  North  Boat  { Cape  Fear)  River ^  North  Carolina* — ^When  the  United 
States  began  to  improve  it  in  1890  a  draftlof  at  least  6  feet  conld  be 
carried  ap  48  miles  to  Bannerman's  Bridge  at  lowest  stage.  From  Ban- 
nerman'a  Bridge,  55  miles  up  to  Kornegay's  Bridge,  the  river  is  so  shal- 
low that  its  navigation  is  dependent  upon  freshet  stages.  Above  Ban- 
nerman's  Bridge  it  was  badly  obstructed  by  sn»gs  and  overhanging 
trees. 

The  prefect  of  1889  is  to  cle<ur  the  ohmmel  to  its  natural  depth  and 
to  a  good  width  for  small  light-drafit  steamers  up  to  Hallsville,  and  for 
pole  boats  up  to  Kornegay's  Bridge,  at  an  estimated  cost  of  $30,000. 

To  the  close  of  the  fiscal  year  ending  Jnue  30, 1896,  $11,121.67  had 
been  expended. 

At  that  date  the  river  below  the  98J  milexwst  {about  5  miles  below 
Kornegay's  Bridge)  was  so  badly  obstructed  by  snags  and  fallen  trees 
that  flatboats  could  use  the  river  only  during  the  highest  freshets. 

Daring  the  year  snags  aud  other  obstructions  were  removed  between 
the  56th  and  the  98^  mileposts  and  over  a  space  of  3  miles  immediately 
above  Wilmington.  In  consequence  of  this  work  a  small  steamboat 
has  commenced  to  make  semiweekly  trips  from  Wilmington  to  Groom's 
Bridge  and  to  Hallsville  weekly,  when  the  slage  of  water  permits. 

The  commerce  daring  18!)6  amounted  to  85,163^  tons,  a  gain  of 
45,442j^  tons  over  that  of  last  year. 

So  tnuisportation  lines  were  established  daring  the  year. 

It  is  estimated  that  $3,000  will  be  required  for  maintenance  of  the 
improvement  daring  the  fiscal  year  ending  Jnae  30, 1899. 

Jnly  1,  1896,  balance  nnexpended   $3, 878,33 

March  4, 1^,  amoont  leceived  from  sale  to  Cape  ^'ear  River  at  and 
beloTT  Wilmington   243.33 

4,131.66 

June  80,  1897,  amoont  expended  during  fiacal  year   3, 663. 66 

Jnly  1,  1897,  balance  unexpended   568. 11 

{Amount  that  oan  be  profitably  expended  in  fieo^  year  ending  Jnne  30, 
1899,  for  maintenance   2, 000.00 

Sabmitted  In  compliance  with  reqaizementa  of  Beetions  2  of  river  and 
harboT  acts  of  1866  and  1867  and  of  enndry  civil  act  of  Jane  4,1897. 

(See  Appendix  L  11.) 

12.  BlacJe  Biver,  North  Carolina. — When  the  United  States  began  to 
improve  this  river,  in  1887,  the  channel  &om  the  mouth  24  miles  to  Point 
Oaswell  was  foirly  cleared  to  a  depth  not  less  than  4  feet  at  low  sum- 
mer stages,  and  was  roughly  cleared  62  miles  forther  to  Lisbon,  with  a 
least  channel  depth  of  2^  feet  at  low  stage  in  the  10  miles  from  Point 
Caswell  to  Haws  Naxxowa-j  thenee  52  miles  to  Lisbon  the  depth  at  low 
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snmmer  stage  was  18  inches  to  3  feet  on  the  alioals  and  10  to  12  feet  in 

the  pools. 

The  project  of  1885,  modifled  in  1892  and  1893,  was  to  apply  at  least 
113,000  to  removing  logs,  suags,  and  overhanging  trees  from  the  bed 
and  banks  and  ronnding  off  a  few  of  the  sharpest  bends  in  the  river 
from  its  confluence  with  the  Cape  Fear  np  6i  miles  to  Clear  Bun. 

This  project  was  completed  September  20, 1895. 

The  project  of  1894  was  the  maintenance  of  the  channel  up  to  Clear 
Bnn  clear  of  such  logs,  snags,  and  overhanging  trees  as  may  accomalate 
to  the  detriment  of  navigation. 

The  project  of  1806  is  the  continuation  of  that  of  1894. 

To  the  close  of  the  fiscal  year  ending  June  30, 1896,  $14,662.88  had 
been  expended. 

At  that  date  the  river  had  been  cleared  of  snags  and  overhanging 
trees  from  ite  confluence  with  the  Cape  Fear  to  Clear  Bun  (64  miles). 

Navigation  was  obstructed  for  several  months  in  each  year  by  shoals, 
and  the  river  was  obstructed  by  snags  and  overhanging  trees,  particu- 
larly below  the  forty-seventh  milepost. 

During  the  fiscal  year  ending  June  30, 1897,  owing  to  the  limited 
amount  of  funds  available,  work  coqld  be  attempted  only  at  the  worst 
obstructed  places.  The  snag  boat  was  engaged  for  one  month  in  tiiia 
work. 

The  shoal  at  Haws  Karrows  was  satis&ctorily  improved  by  closing 
two  sloughs  with  brush  and  logs. 

The  available  low-water  depth  was  4  feet  from  the  month  to  Point 
Caswell,  2^  feet  thence  to  Haws  Narrows,  bud  1^  feet  thence  to  Clear 
Bun. 

The  commerce  during  1896  amounted  to  69,033^  tons,  a  gain  of  5,771| 
tons  over  that  of  last  year. 

No  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $2,000  will  be  required  for  maintenance  of  the 
improvement  during  the  fiscal  year  ending  June  30, 1899. 


Jnly  1, 1896,  balance  unexpended   $1,  337. 12 

March  4,  1897,  amount  received  from  sale  to  Cape  Fear  River,  North 
Catolina,  at  and  below  Wilmington   343. 34 


1,580.46 

June  30,  1897,  amonnt  expended  during  fiscal  year   809. 6  ! 


July  1,  1897,  balance  unexpended   770. 83 

July  1,  1897,  outstanding  liabilities   2. 50 


July  1, 1897,  balance  avaiUble   768. 33 


f  Amount  that  can  1>n  profitably  expended  in  fiscal  year  ending  June  30, 

J    1899,  for  maintenance   2,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{   harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  12.) 


13.  Cape  Fear  River  above  Wilmington.,  N.  C. — When  the  United  States 
began  to  improve  it,  in  1882,  a  draft  of  4  feet  could  be  carried  at  lowest 
stages  47  miles  above  Wilmington  to  Kellys  Cove;  thence  68  miles  to 
Fayetteville  there  were  many  shoals,  on  some  of  which  the  depth  was 
not  more  than  12  to  14  inches  during  the  low  stage;  from  Indian  Wells 
Landing,  37  miles  above  Wilmington,  78  miles  to  Fayetteville,  the  river 
was  badly  obstructed  by  snags,  logs,  and  overhanging  trees. 

The  project  of  1881,  as  znatored  in  1886  and  1886,  is  to  obtain  at  all 
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timeB  of  the  year  a  depth  of  4  feet  from  Wilmington  73  miles  to  Eliza* 
bethtown,  and  of  3  feet  thence  42  miles  to  Fayetteville,  by  removing 
snags  and  rock  from  the  bed  and  overhanging  trees  from  the  banks^  by 
contracting  the  channel  by  jetties  oti  the  shoals,  and  by  a  little  dredging 
at  a  bar  of>clay,  at  a  total  cost  estimated  in  1886  at  $472,000. 

To  the  close  of  the  ascal  year  ending  Jane  30, 1886,  $128,991.13  had 
been  expeuded. 

At  that  date  the  river  was  obstmcted  by  many  sanken  logs  and  snags 
from  the  head  of  navigation  at  Fayetteville  to  the  head  of  tide  water  at 
Kellys  Gove.  Shoals  were  known  to  exist  at  McDowells  Barn.  1.8  feet 
depth;  Elizabeth  town,  2.7  feet;  Little  Sugar  Loaf,  3  feet,  and  Walkers 
Bloff,  2.9  feet.  These  shoals  were  improved  by  the  construction  of 
jetties  of  piles  and  brnsb,  and  the  shmls  are  reported  by  river  pilots 
as  being  greatly  improved. 

The  worst  obstructions  were  removed  from  the  channel  by  the  snag 
boat  ff,  G.  Wright^  and  at  the  end  of  the  year  she  is  at  work  on  ihe  river. 

The  commerce  during  1896  amoonted  to  99,367j^  tons,  a  loss  since  last 
year  of  4,369^  tons. 

One  transportation  line  was  established  during  the  year. 

It  is  estimated  that  $3,000  will  be  required  annually  for  maintenance 
of  the  improvement,  including  snagging. 


Julyl,  1896,  balance  nnexpeoded   98,{!58.97 

March  4, 1897,  amoimt  received  from  tiale  to  Cape  Fear  Rirer  at  and  below 

Wilmington   248.  SS 

April  30,  VSffJ,  amonnt  received  ftom  sale  to  torpedoea  for  harbor  defense.  171. 00 


8,673.20 

June  30,  1897,  amonnt  expended  daring  fiscal  jeor   4, 241. 74 


Jnly  1,  1897,  balance  nnoxpended   4,431.46 

Jnly  I,  1897,  ontatanding  liabUities   687. 05 


Jnly  1,  1897,  balance  available   3, 744. 41 


Amonnt  (estimated)  nqnired  for  completion  of  existing  project   137, 750. 00 

AmonnttnatcanbepTont»blyexpendedlnltscaIyearendiDg.)nne90, 1899  1^000.00 
Amount  reqnired  for  maintenanoe  and  snagging  during  fiscal  year  end- 
ing Jane  3i),  1899    8^000.00 

Sabmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lw6  and  1867  and  of  sondry  civil  act  of  June  4, 1897. 

(See  Appendix  L 13.) 


14.  Cape  Fear  River  at  and  below  Wilmington,  N'.  C. — ^The  United 
States  began  to  improve  the  river  between  the  bar  and  Wilmington  in 
1^  and  the  channel  on  the  bar  in  1853.  In  181!9  the  river  was  so 
obstmoted  that  vessels  drawing  more  than  10  feet  were  obliged  to 
anchor  14  miles  below  Wilmington  and  discharge  a  part  of  their  cargoes 
into  lighters.  In  1853  at  low  water  on  the  bar  the  least  mid-ehMiDel 
depth  was  7  feet  in  the  western  channel,  7^  feet  in  the  eastern  channel, 
and  8  feet  at  New  Inlet,  7  miles  above  the  mouth. 

The  original  project  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  water  ih)m  Brunswick  Kiver  and  from  Fishing, 
and  Bodmans  creeks. 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  Arom  New  Inlet,  by  building  a  jetty  at  Federal  Point,  and 
by  clmiag  two  small  breaches  in  Zekes  Island. 

WQ  87  U 
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The  project  of  1870  was  to  deepen  tlie  bar  channel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  the  altimate  dosure 

of  New  Inlet  in  view. 

The  project  of  1873  was  to  deepen  the  ohfuinel  through  the  bar,  added 
to  that  of  1870,  to  dredge  in  the  Baldhead  (eastern)  Channel,  to  extend 
aoross  Zekes  Island  and  beyond  it  into  the  river  the  dam  then  being 
bnilt  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  !New  Inlet,  commencing  with  the  building  of  a  jetty  from  Federal 
Point. 

The  project  of  1874  was  "to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington"  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shoal  bcdow  New  Iidet  and  through  three  other  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  23  miles  in  length  through 
Horseshoe  Shoal  and  through  eight  other  shoals  above  it  270  feet  wide 
fuid  16  feet  deep  at  mean  low  water  fcom  deep  water  at  SmithvUle 

(Southport)  to  Wilmington, 

February  28, 1889,  pursuant  to  a  requirement  of  the  river  and  har- 
bor act  of  August  II,  1888,  the  cost  of  obtaining  a  channel  20  feet  deep 
at  mean  low  water  from  Wilmington  to  the  ocean  was  reported  to  be 
$1,800,000.  In  the  Annual  Report  for  1889  it  was  reported  that  an 
additional  appropriation  of  $2j,000  would  be  required  to  complete  the 
project  of  l&Sl  and  obtain  a  channel  16  feet  deep  from  Wilmington  to 
the  ocean.  By  the  river  and  harbor  act  of  September  19, 1890,  Con- 
gress appropriated  $170,000  for  improving  the  Cape  FefW  River  at  and 
below  Wilmington,  and  dredging  to  the  depth  of  20  feet  commenced  at 
Wilmington  January  19, 1891,  and  ceased  at  Brnnswick  Biver  Sho^ 
^  miles  below  Wilmington,  September  7, 1892. 

Since  September?,  1892,  work  has  been  in  progress  to  obtain  a  chan- 
nel throngb  the  shoals  between  Wilmington  and  the  bar,  and  on  the 
latter  18  feet  deep  at  mean  low  water. 

The  project  of  1896  (approved  July  29)  is  to  obtain  a  depth  at  mean 
low  water  of  20  feet  and  a  channel  width  of  150  feet  (of  the  270  feet 
projected  in  1889)  from  Wilmington  to  the  ocean. 

Expenditures  to  June  30, 1896,  were  $2,597,476.79. 

At  that  date  a  channel  18  feet  deep  existed  over  the  bar  and  in  the 
dredged  channels  in  the  river  to  Wilmington,  except  at  Snows  Marsh, 
where  the  depth  was  16.7  feet  The  shoals  immedifstely  below  Wilming- 
ton had  been  dredged  to  20  feet.  Navigation  in  the  river  was  controll^ 
by  the  depth  at  Snows  Marsh. 

The  sea  had  made  a  breach  around  the  shore  end  of  New  Inlet  Dam 
at  Federal  Point 

Hhe  results  derived  from  theexpenditores  during  the  yeiur  have  been 
that  the  channel  in  Snows  Marsh  has  been  deepened  to  IS  feet,  and  the 
channel  on  the  bar  increased  to  20  feet,  both  at  mean  low  water. 

A  dredging  plant  has  been  purchased  and  set  at  work  in  the  river, 
and  the  work  of  dredging  the  river  channel  to  20-foot  depth  commenced. 
The  break  at  the  end  of  the  New  Inlet  Dam  has  been  permanently 
repaired. 

The  commerce  during  1896  amounted  to  673,208  tons,  a  gain  of  65,154 
tons  over  that  of  last  year. 

Two  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $25,000  will  be  required  annually  for  maintenance 
of  the  improvement  where  the  projected  depth  and  width  have  been 
obtained. 
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July  l,188|^^balaaeennexp«aided   9272,683.31 

March  4, 1887,  amonnt  received  from  sale  to  other  approprUtioDB   100. 00 

Hay  SI,  1897,  amount  received  from  rent  of  aoow   16. 00 


272, 638.21 

Jnne  30, 1897,  amoant  expended  during  fiscal  year   99, 624.30 


July  1, 1897,  balance  onezpended   173, 114. 01 

Joly  1, 1807,  ontatanding  nabilitiee   4;  867. 47 


July  1, 1897,  balance  avaUable   168, 246. 54 


Amount  (estimated)  reqaiTed.for  completion  of  existing  project   1, 036, 000. 00 

Amonnt  that  can  be  profitably  expended  In  fiscal  year  ending  Jnne 

80,1889   226,000.00 

•  Amoant  required  for  maintenance  daring  fiscal  year  ending  Jane 

30,1899   25,000.00 

Submitted  in  complianoe  with  requirements  of  aectioDS  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  randry  olvil  act  of  Jnne  4, 1807. 

(See  Appendix  L 14.) 


15.  Loehwood$  Follg  Biver.  North  OaroUna, — When  the  United  States 
began  this  improvement  in  1892  the  depth  on  the  changeable  ocean  bar 
was  osnally  4  feet  at  low  water  and  8  feet  at  high  water.  These  depths 
conld  be  carried  at  low  stages  1^  miles  ap  the  channel  to  a  mud  fiat 
over  which  for  1^  miles  the  channel  depth  averaged  loss  than  1  foot  at 
low  water.  A  little  above  these  fiats  was  a  shoal  300  feet  long  upon 
which  the  depth  at  low  water  was  about  2^  feet;  thence  to  Lockwoods 
Folly  Bridge,  about  22  miles  by  river,  the  depth  was  nowhere  less  than 
5  feet  at  low  water. 

The  project  was  adopted  in  1887  to  dredge  a  channel  throaiph  the 
flats  100  feet  wide  and  7  feet  deep  at  low  water. 

To  Jane  30^  1896,  $17,818.51  had  been  expended. 

At  that  date  there  existed  an  nnobstmoted  channel  40  feet  least 
width  and  6  feet  least  depth  from  the  inlet  to  Lockwoods  Folly  Bridge, 
about  25  miles  distant,  except  at  two  short  shoals  one-half  of  a  mile 
and  1^  miles  from  the  ixuet,  in  which  there  wwe,  respectively,  3.6  and  4.5 
feet  depths  at  low  water.  These  two  shoals  have  the  benefit  of  a  4-foot 
tide. 

The  commerce  on  this  stream  during  1896  amounted  to  2,410  t(m8,  a 
gain  of  247  tons  over  that  of  last  year. 

^o  transportation  lines  were  esteblisbed  daring  the  year. 

Thwe  have  been  no  axi»enditorc8  during  the  fiscal  year  ending  Jane 
30,1897. 

Jnly  1,  ISM,  balance  unexpended   (181. 49 

July  1, 1897,  balance  nnezpendeil   181. 49 

(See  Appendix  L 15.) 

BXAMINATION  AUD  SUBVBTS  HADE  m  OOMFLIANOE  VTITH  BIVBK  ANB 
HABBOB  AOT  OF  JUNE  3,  1896. 

The  preliminary  examination  and  surveys  of  the  following  localities, 
required  by  the  act  of  Jane  3, 1806,  were  made  by  the  local  engineers, 
and  reports  thereon  submitted: 

1.  Frelimina/ry  examination  and  survey  for  a  jetty  near  Bogue  Inlet^ 
North  Carolina^  m  order  to  remove  sand  bars. — ^The  act  of  June  3, 1896, 
authorized  both  a  preliminary  examination  and  survey  of  this  locality 
for  the  purpose  mentioned.  Lieat.  Ool.  D.  P.  Heap,  Oorps  of  Engineers, 
submitled  report  of  examination  August  17, 1806,  and  report  of  survey 
February  10, 1897.  The  plan  of  improvement  presented  provides  for 


Digiiized  by 


212      BEPORT  OF  THE  CHIEF  OF  ENOINEEBS,  U.  8.  ABUT. 


obtaining  a  mean  high-water  channel  depth  of  8  feet  from  Swansboro 
to  Bogne  Inlet  by  means  of  jetty  conatrnction,  supplemented  by  dredg- 
ing. The  estimated  cost  is  $16,818.75.  It  is  the  opinion  of  the  local 
officer,  concurred  in  by  the  Chief  of  Engineers,  that  the  interests 
involved  do  not  justify  the  cost  of  the  improvement  proposed.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
Fifty-fourth  Congress,  second  session.  (See  also  Appendix  L  16.) 
3.  Survey  of  Ocraeoke  Inlet,  North  CaroUtta,  to  obtain  a  channel  14  feet 
in  depth. — Lieutenant- Colon  el  Heap  submitted  report  of  survey  March 
8, 1897.  The  channel  depth  at  the  inlet  now  exceeds  14  feet  at  high 
water,  and  the  plan  of  improvement  presented  therefor  provides  for 
securing  at  this  locality  a  channel  14  feet  deep  at  mean  low  water  and 
500  feet  wide  along  the  line  where  the  least  amount  of  dredging  wonld 
be  reqaired.  It  is  estimated  that  the  work  necessary  to  secure  such  a 
channel  will  cost  $17,250.  Frequent  dredging  wonld  be  rei|nired  to 
maintain  this  depth.  The  local  offlcw  remarks  that  no  special  benefit 
to  commerce  wonld  accrue  from  the  proposed  increased  depth  until  the 
cute  through  Boyal  Shoal  and  Beacon  Island  Slough,  which  now  have 
a  depth  of  9  feet  at  mean  low  tide,  are  deepened  to  14  feet,  and  that  it 
would  be  wiser  to  deepen  these  two  cuts  before  undertaking  any  work 
of  improvement  at  the  inlet.  In  conclusion,  he  does  not  recommend  an 
appropriation  toward  obtaining  a  channel  14  feet  in  depth  at  mean  low 
water  at  Ocraeoke  Inlet.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  7,  Fifty-fifth  Congress,  first  session.  (See 
also  Appendix  L  17.) 

3.  Survey  of  Pamlico  Biver^  North  Carolina,  to  obtain  a  depth  of  10 
feetwjp  to  Washingtpny  and  to  make  necessary  improvements  of  the  harbor 
at  Washingt'On. — Lien  ten  ant- Colonel  Heap  submitted  rei>ort  of  survey 
March  9, 1897.  This  river  has  been  under  improvement  by  the  United 
States  since  1877,  with  the  view  of  securing  a  depth  of  9  feet  at  low 
water  up  to  Washington.  It  is  estimated  that  to  secnrc  a  channel  in 
the  river  having  a  depth  of  10  feet  and  width  of  200  feet  at  mean  low 
water  up  to  Washington  would  cost  $15(3,040.28;  bnt  it  is  the  opinion 
of  the  local  officer,  i'or  rea^^ous  stated,  that  a  channel  depth  of  9  feet  and 
width  of  100  feet  at  mean  low  water  are  sufficient  at  the  present  time 
for  the  reqnirements  of  navigation  on  the  Pamlico  River.  A  chaunvl 
of  these  latter  dimensions  extending  up  to  Washington  could  be 
obtained  at  an  estimated  cost  of  $39,202,  and  Lieutenant  Colonel  Heap 
recommends  improvement  to  thisextent  as  worthy  of  being  undertaken 
^  the  General  Government.  He  does  not  consider  that  the  harbor  of 
Washington  "  needs  further  improvement  at  present."  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  5,  Fifty-fifth 
Congress,  first  session.   (See  also  Appendix  L  18.) 

4.  Survey  of  Neuae  Biver^  North  CarolinOy  at  and  below  Neicbem^for 
CM  8-foot  depot  at  dead  low  water. — Lieutenant-Colonel  Heap  submitted 
report  of  survey  February  19,  1897.  The  project  of  improvement  pro- 
posed by  the  local  officer  provides  fbr  the  excavation  of  a  channel  8  feet 
deep  at  dead  low  water,  with  widths  of  200  feet  at  Newborn  and  300 
feet  below  that  point.  The  cost  is  estimated  at  $59,081.25.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  317, 
Fifty-fourth  Congress,  second  session.   (See  also  Appendix  h  19.) 

5.  Survey  of  Cape  Lookout  harbor  of  refuge,  North  Carolina^  with  a 
view  to  making  it  capable  of  sheltering  t  fie  largest  vesseUt. — Capt.  W,  E. 
Crai^ill,  Corps  of  Engineers,  submitted  report  of  survey  July  fi,  1897, 
through  the  division  engineer,  Col.  Peter  C.  Hains,  Corps  of  Engi- 
neers. The  plan  of  improvement  presented  provides  for  the  constrao- 
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tion  of  a  stone  br^kwater  extending  6,200  feet  beyond  the  shore  line 
and  sheltering  an  area  of  540  acres,  with  30  feet  or  more  depth  of  water. 
The  estimat<Kl  cost  of  the  work  is  $3,700,000,  the  unit  prices  adopted 
being  based  upon  the  assamption  that  fhnds  will  be  supplied  as  &st  as 
tiiey  can  be  economical^  expended.  The  work  projected  is  one  of  great 
magnitude  and  cost.  The  plans  now  presented  can  only  be  considered 
as  general  in  their  nature  and  preliminary.  Should  Congre^  deem  it 
proper  to  inaugurate  the  construction  of  tbis  harbor  of  refuge,  the  loca- 
tion and  plan  in  all  details  must  be  given  farther  and  very  full  con- 
sideration. The  report  is  submitted  with  the  understanding  that,  the 
plans  presented  are  subject  to  such  modifications  as  fhtore  investiga- 
tion may  show  to  be  desirable.   (See  Appendix  L  20.) 

6.  Survey  of  Town  Creeky  Brunswick  County,  North  Carolina^  iinth  a 
view  to  straightenii^  the  river  in  at  least  two  places^  and  to  obtain  a  depth 
of  at  least  8  feet  to  Upper  Bridge,  and  to  improve  the  river  6  miles  farther 
to  the  head  of  tide  water  to  a  place  known  as  the  Mocks,  by  removing 
obstructionSf  etc. — Lieutenant-Colonel  Heap  submitted  report  of  survey 
Janoary  16, 1897.  Assuming  th&t  "  a  depth  of  at  least  8  feef  refers 
to  mean  low  water,  the  local  ofDcer  estimates  that  the  improvements 
desired  will  cost  $36,288,  bat  he  states  that  such  an  outlay  is  not  war- 
ranted by  the  commerce  of  this  creek*  present  or  prospective,  nor  is  the 
8-foot  depth  at  mean  low  water  required  for  the  one  boat  navigating  the 
creek.  He  reports  further,  however,  that  to  make  a  channel  40  feet 
wide  at  bottom  and  5  feet  deep  at  mean  low  water  from  the  mouth  to 
Upper  Bridge  and  to  snag  and  remove  obstructions  ttom  the  creek  from 
the  month  to  the  Bocks,  provided  that  no  work  be  done  until  Upper 
Bridge  is  provided  with  a  proper  draw,  will  satisfy  the  needs  of  com- 
merce, and  he  estimates  the  cost  of  this  work  at  $8,500.  It  is  his  opinion 
that  the  commerce  of  the  creek  warrants  t  his  improvement.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Boc.  No.  214,  fifty- 
fborth  Congress,  second  session.  (See  also  Appendix  L  21.) 

lUFBOyEMENT  'OF  WACCAUAW  AND  LUMBER  BIVESS,  NOBTH  CABOUNA 
AND  SOUTH  CAKOUNA,  AND  OK  CERTAIN  RIVERS  AND  HARBORS  IN 

SOUTH  CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of 
Engineers,  having  nnder  his  immediate  orders  Lieut.  Edwin  B.  Stuart, 
Corps  of  Engineers,  since  September  30,1896.  Division  Engineer,  Col. 
Peter  0  Hains,  Corps  of  Engineers. 

1.  Waccamaw  River,  North  Carolina  and  South  Carolina. — In  1880 
this  stream  was  navigable  for  12-foot  boats  at  all  stages  of  water  from 
Georgetown  23  miles  to  Bnll  Creek,  and  at  high  water  4  miles  farther 
to  Bucks  Lower  Mills;  thence  for  7-foot  draft  boats,  at  high  water,  22 
miles  farther  to  Conway;  thence  it  possessed  an  obstructed  channel  for 
3-foot  draft  boats,  at  onlinary  winter  water,  68  miles  to  Beeves  Ferry; 
thence  an  obstructed  channel  with  3  feet  at  high  water  for  30  miles  to 
Lake  Waccamaw. 

The  project  of  improvement  provides  for  a  channel  12  feet  deep  at  all 
stages  of  water  with  80  feet  bottom  width  from  the  month  of  the  river 
to  Con  way,  thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated 
cost  of  9138,400. 

The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885, 
and  increased  in  the  Annual  Beport  of  that  year  to  the  present  figare, 
$138,400.  In  Annual  Beport  for  1886,  page  170,  maintenance  is  esti- 
mated at  $4,000  per  year  after  completion  of  improvement. 

The  total  expenditure  to  June  30, 1806,  was  $93,479.13.  At  that  date 
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the  river  was  safely  navigable  for  steamers  over  the  whole  improved 
portion,  which  extends  mach  fiwther  upstream  than  formerly.  Every 
season's  work  increased  the  length  of  river  actually  used  by  these  boats. 
At  eight  shoals,  Jetties  made  of  piles  and  plauk  had  been  put  in,  and 
the  river  had  been  suagged  for  a  distance  of  121  miles  above  the  month. 
Since  June  30, 1884,  28,122  obstmctlonB  have  been  removed.  Before 
June  30, 1884,  the  records  are  not  snflQdently  in  detail  to  give  exact 
figures. 

During  the  past  yew  the  river  was  snagged  between  the  mouth  and 
128  miles  above,  2,276  obstructious  having  been  removed.  This  makes 
the  aggregate  number  of  obstrnctions  removed  since  June  30,  1884, 
30,398.  The  total  expenditures  for  the  correspondiug  period  have  been 
$67,970.69.  During  the  paet  fieeal  year  $3,556.74  has  beeu  spent  and 
the  former  improved  portion  of  the  river  has  been  kept  free  of  snags 
and  the  improvement  has  been  carried  7  miles  further  up. 


CnHMerolal  atoHaUet, 


Tmt. 

Total 
tons. 

Vftloe. 

Yen. 

Total 
tons. 

(2, 120, 2S1. 75 
2.3a8,S]li.OO 
2.317,3«>.50 
2.231.112.00 
2,  ITS.  309. 00 

70.g7« 
00,298 
128,466 

203.388 
211,300 

92, 096.  H8. 00 
2.120,864.00 
2.063,007.00 
2. 314,  m.oo 
2, 406. 390. 00 

97.  »5 

70,24S 
83. 103 

1891  

1898   

1802  

1897   

July  1, 1896,  balance  unexpeoded   $6, 420. 87 

Jnue  30,  1897,  arnoaut  expended  during  fiscal  year   3, 55G.  74 


Jal7  1, 1897,  balanoe  iinexpeDded   3, 861. 13 

J11I7 1, 1^,  ontetonding  lialilUtiea   231. 88 


July  1, 1897,  balance  avaUable   3, 633. 74 


Amoant  (estimated)  reqnired  for  completion  of  exiBtins  project   38, 500. 00 

Amount  that  can  be  jprontablyezpuudwUn  fiscal  year  enain|rjiine30,189!)  SO,  000.00 
Sabmitted  in  compnance  with  reqnirenieiits  uf  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  aad  of  sundry  oivU  act  of  Jane  4, 1897. 

(See  Appendix  M 1.) 

3.  Lumber  River,  North  Carolina  and  South  Carolina. — This  river,  in 
its  original  condition,  was  obstructed  by  logs,  snags,  stumps,  overhang- 
ing trees,  and  in  places  by  sand  bars.  Long  reaches  were  in  fair  con- 
dition. That  portion  of  the  river  between  Lnraberton  and  the  North 
Carolina  line  was  crossed  by  five  low  bridges,  without  drawspans,  and 
one  moderately  high  railroad  bridge  near  Lumberton.  In  South  Caro- 
lina the  river  was  crossed  by  two  bridges  without  draws. 

The  project  provides  for  improving  the  river  for  steamboats  fh>m  its 
month  to  Lamberton,  a  distance  at  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000. 

The  total  ezpenditnre  to  June  30, 1896,  was  $18,294.30.  A  plant  had 
been  built  and  21,964  obstructions  removed.  On  June  30,  1896,  the 
river  liad  been  roughly  cleared  of  the  worst  suags  irom  the  mouth  to 
Lumberton,  71  miles  above,  this  being  the  limit  of  the  project  Two 
small  steam  launches  ran  on  the  rirer  at  intervals. 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  had  pro- 
vided satisfactory  drawspans.  The  bridges  at  Griffins  and  Mathews 


Digiiized  by 


Google 


RIVEB  AND  HARBOB  IUFB0YEHENT8. 


215 


had  been  discontinued.  The  Atlantic  Coast  Line  had  completed  a  new 
steel  drawbridge  to  replace  the  old  composite  fixed  bridge.  The  new 
bridge  has  a  clear  opening  of  over  50  feet. 

During  the  past  year  the  small  balance  left  from  the  appropriation 
of  August  18, 1894,  was  spent  in  running  over  the  river  ouce  with  a 
snag  ^at,  removing  only  the  most  serious  obstructions  that  had  &Ilen 
into  the  river  since  it  was  last  worked  over.  Daring  the  year  1,138 
olMtmctions  have  been  removed,  and  a  steam  snag  boat  has  passed  over 
the  whole  length  of  the  improved  river.  From  the  beginning  $19,000 
has  been  spent,  and  23,092  obstruotions  removed,  in  a  period  of  nine 
years.  The  main  valne  of  the  residta  secnred  by  the  expenditure  of 
money  in  the  past  fiscal  year  is  the  proof  that  a  steamer  can  get  to 
Lnmberton  aafely,  the  amoont  being  too  small  to  do  much  good  to  tiie 
river  as  a  whole. 

CompurHal  tUaUtiim. 


Ye»r. 

Total 

Uma. 

Value. 

5,100 
6,800 
7, 151 
10,  »0 

•39.600 

52,000 
H550 
75,800 

Year. 


laas. 

t8«. 
18B7. 


Total 
tons. 


IS,  181 
61,^ 
S1,SM 


Value. 


tlOt,  150 
180,000 

151,  an 


Jnly  1, 1896,  balance  nnexpended  

Jane  SO,  1897,  amount  expended  during  flaoal  year. 

(See  Appendix  M  2.) 


^06.70 
706.70 


S.  Little  Pedee  Rivera  South  Carolina. — ^The  river  in  its  original  con- 
dition was  much  obstructed  by  snags  and  overhiinging  trees,  and  by 
ten  bridges  without  draws.  In  places  it  was  divid^  into  several 
branches,  in  none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  it  is  proposed  to  snag  the  river  and 
close  unnecessary  branches,  providing  for  steamboat  navigation  up  to 
the  mouth  of  Lumber  Eiver  and  x>ole-boat  navigation  thence  to  Little 
Bock,  at  an  estimated  cost  of  $50,000. 

By  authority  of  a  letter  dated  November  12,  1896,  from  the  Chief  of 
Engineers,  all  operations  during  the  past  year  have  been  limited  to  the 
part  of  the  river  below  tiie  month  of  Lumber  Biver.  It  is  recom- 
mended that  no  ftarther  work  be  done  above  that  point,  as  no  appreci- 
able benefit  resulted  from  dearing  oat  the  apper  part  of  the  river  when 
it  was  done  before. 

The  total  expenditures  to  June  30, 1806,  were  $18,216.90.  At  that 
date  the  river  had  been  quite  well  snagged  from  the  month,  65  miles  to 
the  month  of  Lumber  Biver,  and  roughly  cleared  for  pole  boats  and 
rafts  i8  miles  farther  to  Little  Bock.  A  plant  had  been  built  and 
16,302  obstructions  removed.  A  line  of  steamers  was  running  quite 
regularly  on  the  river. 

During  the  past  year  $2,297.29  has  been  spent,  and  4,567  obstrub- 
tions  have  been  removed.  From  the  beginning  $20,514.19  has  been 
spent,  and  20,869  obstructions  have  been  removed.  Some  dredging 
will  be  needed  to  develop  the  full  value  of  this  stream.  Up  to  this 
time  other  work  has  been  more  important,  to  enable  the  steamers  to 
ran  without  fear  of  bein^;  snagged.  The  year's  work  has  put  the  river 
into  better  oondition  fbr  steam  navigation  than  it  lias  been  at  all  before. 
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Comineroial  $taUetiea. 


Tsar. 

Total 
tons. 

Value. 

Year. 

Total 
tona. 

Value. 

4,  flu 

7,115 
6,153 
8.375 

tS2,7eO 
&2,&64 
101,535 
114, ««} 

12,138 

17.  OH 

18,  la 

«117.470 
188,600 
100,400 

1887  

July  1, 1896,  balaure  unexpended   $3, 783. 10 

June  30, amoant  exiranded  daring  flBooI  year   S,  397. 29 


Ju^  1, 1897,  Ijalftuce  nnexpended. . . , 
July  1,1887,  oatotandingli&bilitieB 

July  1, 1887,  balance  available  


1, 186.81 
67.00 

1,  428. 81 


{Amount  (estimated)  reqaircd  for  completion  of  extBtiu^  project   28, 000. 00 

Amount  tbat  can  bepro&tubly  expended  in  liscal  y  ear  ending  J  une  SO, 1899   20, 000. 00 
Submitted  in  complianoe  with  leqiiiremeuta  of  Bectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  dvil  act  of  Jane  4, 1897. 

(See  Appendix  M  3.) 

4.  Great  Pedee  Biver^  South  Carolina. — ^The  river  in  its  original  con- 
ditiou  was  dangeroasly  obstructed  by  logs  everywhere.  Boats  draw- 
ing 9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles  above  the 
month.  Tbose  drawing  3^  feet  could  get  54  miles  farther  up  at  low 
water  to  LitUe  Blaft'f  or  at  high  water  to  Oheraw,  172  mUes  from  tiie 
mouth. 

The  pn^eot  of  improvement  provides  for  a  thoroughly  clefu%d  9-foot 
navigation  to  Smith  Mills  and  a  3^-foot  navigation  to  Oheraw  at  sJl 
stages  of  water,  at  an  estimated  cost  of  1117, 000. 

The  original  project  of  18^  contained  no  estimate  of  cost.  From  1880 
to  1886,  inclusive,  $47,04)0  was  appropriated.  In  the  Annual  Beport  for 
1886, page  170,  it  was  estimated  that  $70,000  in  addition  to  this  947,000 
would  complete  the  improvement,  and  that  $5,000  a  year  would  be 
required  for  main teuauce. 

The  total  expenditure  to  June  30, 1896,  was  $94,978.23. 

At  that  date,  the  river  as  far  up  as  the  Wilmington,  Columbia  and 
Augusta  Bailroad  Bridge  had  been  thoroughly  snagged  and  was  in 
good  condition  for  steamers  to  run  by  night  as  well  as  by  day.  This 
bridge  is  103  miles  above  the  mouth.  The  remaining  69  miles  to  Cheraw, 
which  is  the  head  of  the  projected  improvement,  was  still  in  bad  condi- 
tion, although  steamers  ran  as  fai*  as  Oheraw  except  when  the  river  was 
low.   A  snag  boat  had  been  built  especially  for  use  on  this  upper  river. 

During  the  past  year  $4,526.62  has  been  expended,  and  2,637  obstruc- 
tions have  been  removed.  Since  June  30, 1884,  $80,661.38  has  been 
spent,  and  27,937  obstructions  have  been  removed.  Some  dredging 
will  be  needed  to  develop  the  full  value  of  this  stream.  Up  to  this 
time  other  work  has  been  more  important  to  enable  the  steamers, 
tugboats,  and  schooners  to  run  on  the  lower  river,  where  the  depth 
is  ample,  without  fear  of  being  snagged.  The  work  of  the  year  has 
mostly  benefited  the  upper  river. 

Commereial  ttatUUea, 


Ymt. 

Total 

tons. 

Value. 

Year. 

Total 
tona. 

Valoe. 

62,344 
92,471 
04,661 
91,025 

«1, 367, 330 
1,401,038 
1, 160,874 
1,189,070 

1895  

106,115 
229.964 
114,177 

8803.430 
1,325.250 
1,167,9U 

1896  
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July  1.  1896,  baUnoa  nnexpended  $13, 621. 77 

June  SOf  1887,  amonnt  expended  daring  flBotd  year  4, 526. 62 

July  1,  1897,  biduieB  nnracpended  ■.   7, 996. 15 

Jnly  1,  1897,  ontatanding  Uabilities    :       377.  S6 

July  1, 1897,  balanoe  available   7, 617. 79 


{Amonni  (estliiiated)  reqnireil  for  oompIetloD  of  existing  project   9, 500. 00 

AiDouiittliiatcaubeprofitablyexpendeaiDflHcalyeardudmKJnneSO,  1899  9,500.00 
Sabmitted  in  compiianeo  with  requirenients  of  neotiona  2  of  river  and 
harbor  aciB  of  1866  and  1867  and  of  snndry  civil  aot  of  Jane  4, 1897. 

(See  Appendix  M  4.) 

5.  Mingo  Creek,  South  Carolina. — The  creek  was  mach  obstniuted  by 
snags  and  overhanging  trees  and  was  crossed  by  one  bridge  without  a 
draw. 

The  project  provides  for  improviug  the  creek  for  steamboats  from  it>a 
month  to  Williams  Landing,  and  for  pole  boats  at  high  water  np  to  the 
boad  of  navigation,  by  sn^ging  and  clearing  banks,  at  an  estimated 
cost  of  $17,000. 

The  total  expenditure  to  Jane  30, 1896,  was  $16,223.80.  At  that  date 
Hin^  Bridge  had  been  provided  with  a  drawspan  by  the  parties 
owning  it.  A  snag  boat  had  been  partly  paid  for  from  this  appropri- 
ation and  the  portion  of  the  river  for  which  steamboat  navigation  is 
projected  had-  been  thoroughly  snagged  and  the  steamers  ran  both  by 
night  and  by  day,  and  at  either  high  or  low  water.  Above  the  bridge 
there  was  need  of  more  work. 

Dnring  the  past  year  the  small  balance  remaining  from  the  appro- 
priation of  August  18,  3894,  was  expended  in  removing  such  new 
obstructions  as  gave  the  steamers  rauuing  on  the  creek  trouble.  The 
work  of  the  year  has  been  purely  maintenance.  As  Congress  has  not 
indicated  the  intention  to  maintain  this  improvement,  and  as  there  are 
no  fhnds  on  hand  at  the  end  of  the  year,  no  farther  reports  will  be 
submitted. 


Teu-. 

Total 
tons. 

V^u«. 

Tmf. 

Total 
tool. 

Vafaie. 

42,876 
&S,280 

114, 37ft 

$1, 048, 900 
1, 185,400 
1,75I,«U0 
1,423,000 



130,  »67 
169, 12& 
192,275 

$1,522,000 
1,814,450 
1,792,360 

Jaly  1, 1896,  balance  auexpended  $776.14 

Jane  30, 1897,  amount  expended  daring  fiscal  year   776. 14 

(See  Appendix  M  5.) 

6,  Winyah  Bay,  South  Carolina. — ^This  large  bay  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  North  and  South  islands 
2}  miles  long,  1  mile  wide  at  the  bay,  three-fourths  of  a  mile  at  its 
gorge,  and  l|  miles  wide  at  the  ocean  or  soutAi  easterly  end  of  Korth 
Island.  Through  the  passage,  which  trends  north- northwest  and  soath- 
Boatheast,  there  is  a  bold  channel  36  feet  deep  at  the  bay,  retaining  a 
depth  of  not  less  than  2U  feet  until  about  3,000  feet  southerly  from  the 
end  of  North  Island  and  of  not  less  than  15  feet  to  a  point  about  1 
mile  south  of  the  island,  where  the  channel  divides  into  two.  One  of 
these  two  channels,  known  as  the  Main  Ship  Channel,  continues  3^ 
miles  farther  through  extensive  shoals  to  the  IS-foot  contour  in  the 
ocean.  This  channel  is  soath  southeast  and  in  alignment  with  tlie  bold 
channel  throagh  the  straits.  The  other,  known  as  Bottle  Channel, 
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after  flowing  about  2.500  feet  southeasterly^  1,500  feet  easterly,  and 
about  3,000  feet  northeasterly,  befbre  the  improTement  commenced 
reached  the  IS-foot  contour  in  the  ocean  at  a  distance  of  about  miles 
in  a  direction  from  the  point  of  separation  from  the  Main  Ship  Channel 
almost  at  right  angles  with  the  direction  of  that  channel  and  of  the 
channel  throngb  the  passage.  At  mean  low  water  the  depth  on  the 
crest  of  the  bar  was  varitible  iu  buth  channels  and  about  7  to  9  feet  in 
the  main  channel  and  6  to  8  feet  in  Bottle  Ohaonel.  The  mean  range 
of  tide  is  3^  feet. 

Tbe  original  project  provides  for  two  jetties  springing  respectively 
from  North  and  Sonth  islands,  and  converging  toward  the  bar.  They 
are  to  be  constructed  of  mattress  foundation,  loaded  with  a  stone 
snperstructure,  composed  of  large  riprap.  The  height  of  crest  of  each 
jetty  is  to  be  6  feet  above  meau  low  water.  The  originally  projected 
length  of  the  north  jetty  was  10,700  feet,  that  of  the  south  jetty  17,500 
fBet.  Since  the  date  at  which  the  project  was  approved  the  shore  lines 
and  curves  on  the  bar  have  changed  so  materially  as  to  make  it  neces- 
sary to  shift  the  positions  of  the  jetties  somewhat;  as  the  project  now 
stands  the  authoiity  for  such  changes,  without  change  iu  estimate,  is 
given  in  tbe  letter  of  the  Chief  of  Engineers,  dated  April  2,  1^7. 
The  depth  to  be  secured  is  15  feet  at  meau  low  water.  The  total 
expenditure  to  June  30,  1896,  was  $419,705.10. 

To  June  30, 1891,  the  north  jetty  had  been  advanced  only  to  abont 
low- water  line ;  June*30, 1892,  the  end  of  the  jetty  was  2,090  feet  beyond 
the  low-water  line,  with  its  crest  18  inches  above  meau  low  water;  July 
1893,  on  suspension  of  work,  the  jetty  had  been  built  to  a  height  of 
18  inches  above  mean  low  water  for  a  distance  of  2,200  feet  from  shore, 
and  the  mattresses  bad  been  extended  1,464  feet  farther,  in  which  dis- 
tance the  height  gradually  diminished  from  18  inches  above  mean  low 
water  to  the  thtckuess,  abont  2  feet,  of  the  ballast  on  the  mattresses  at 
tiieir  extremities. 

On  Jane  30, 1895,  tbe  jetty  had  been  built  to  a  height  of  IS  inches 
above  mean  low  water  fbr  a  distance  of  4,700  feet  ftom  the  shore  end, 
and  tbe  extremity  of  the  mattresses  was  6,655  feet  from  tbe  same  point. 
Tbe  low- water  Hue,  which  was  iu  1890  570  feet  from  tbe  initial  point  of 
the  jetty,  was  on  June  30, 1895, 1,070  feet  from  that  point.  TTp  to  the 
last  contract  stone  was  deposited  chiefly  from  a  trestle  tramwayi  but 
under  tbe  contract  of  November  19, 1^,  with  Friday  Bros.,  it  was 
deposited  wholly  from  floatiug  plant. 

During  the  fiscal  year  em^ng  June  30, 1896,  the  Friday  Bros,  con- 
tinued work  on  north  jetty,  extending  that  part  ot  it  which  is  18  inches 
above  low  water  to  a  point  5,200  feet,  at  low  water  to  5,500  feet,  and  at 
a  level  jnst  above  the  bottom  to  6,655  feet  from  the  shore  end.  About 
6,000  tons  of  large  stone  and  3,000  tons  of  small  stone  was  used.  It 
cost  $17,000  in  round  unmbers. 

The  aggregate  material  in  the  jetty  so  £eu:  is  as  follows:  Mattress, 
60,401  square  yards;  stone,  107,736  tons;  sheet  piling,  l!>4,076  fbet^ 
B.  M.;  oyster  shells,  601  cubic  yards. 

The  spur  jetties  on  South  Island  beach  were  completed.  On  the  mud 
dike  21,169  cubic  yards  of  mud  was  deposited,  making  Its  total  prism 
113,923  cubic  yards;  16,404  square  yards  of  sodding  was  also  done. 
The  Bottle  Channel  deepened  to  9  feet  during  the  year,  apparently 
under  the  action  of  the  partly  completed  north  jetty.  On  June  3, 189(i, 
this  improvement  was  put  on  the  contiuuing  contract  list.  After  the 
first  of  January,  1896,  all  commerce  used  the  Bottle  Channel.  Up  to 
that  time  it  had  been  using  the  main  ship  channeL 
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On  December  15, 1896,  orders  were  issaed  by  the  Chief  of  Engineers 
to  prepare  Bpecifications  for  completing  the  improvement  nnder  con- 
tintUDg  contrfhcts.  Specifications  were  prepared  and  bids  opened  on 
March  12, 1897,  for  completing  the  mad  dike,  for  constracting  ietties, 
and  for  coustmcting  a  pnmp  dredge. 

No  work  of  actual  construction  was  done  daring  the  year. 

The  Bottle  Channel,  which  began  to  deepen  in  1896,  has  maintained 
its  depth  of  9  feet,  andf  in  May,  1897,  was  625  feet  wide  at  the  nurowest 
p<nnt  between  9-root  corves,  as  compared  with  100  fiaet  the  year  before. 

Commercial  tfalfafiea. 


Taw. 

Total 
tons. 

301,870 
271,  M8 
308,040 

V»lne. 

Taw. 

Total 
tons. 

•8,071,600 

203,622 
171.  OM 
UB,374 

un  

««,  228,860 

Jolr  1,  1896,  balance  aaexpended   939,044.90 

AmoaBt  appropriated  by  sandiy  tivil  act  appTored  June  4,  1897   350, 000. 00 


June  30, 1897,  amonnt  expended  dnrmg  fiscal  year . 


Jaly  1,  1897,  balance  onexpraded  

Joiy  1.  1897.  oatstandiDgliabUitleB   «787. 19 

Jnly  1,  1897,  amount  covered  by  nnoompleted  contracts..  1, 336, 499. 43 


879,044.90 
12^183.04 

366.86L86 


1,336,286.62 


'Amtiimt  (estimated)  required  for  completion  of  existing  project   1,701,250.00 

AiDOnnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899    450^000.00 

Submitted  in  compliance  witb  requirements  of  sections  3  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oItU  act  of  June  4, 1897. 

(8ee  Appendix  M  6.) 

7.  Smtee  Riioer^  South  Carolina. — This  river  in  its  original  condition 
was  considerably  obstructed  at  all  stages  of  water  by  saiikeu  logs  and 
snags.  Its  bar  entrance  was  narrow,  crooked,  and  shifting,  with  ouly 
about  4  feet  of  water  at  low  tide.  Four  steamers  and  a  few  vessels 
were  then  running  upon  portions  of  the  river. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Greek  to  Winyah  Bay  by  deepening  and  etrughten- 
ing  this  creek  to  60  feet  width  and  7  feet  depth;  to  secure  7-foot  navi- 
gation in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  and  thence 
6  foot  navigation  23  miles  £»rther  to  its  bead  in  the  Congaree  and 
Wateree  rivers. 

The  estimated  cost  was  $104,427.40.  At  the  same  time  the  estimated 
cost  of  catting  a  canal  from  Estherville  plantation  to  Minim  Creek,  in 
lieu  of  the  Mosquito  Greek  Canal,  wa89I58,000.  In  theAiinnalEeport 
for  1887,  page  1082,  the  estimate  was  increased  to  $346,500. 

The  revised  project  of  1889  provides  for  leaviug  the  Mosquito  Greek 
Caiial^  which  has  been  completed  30  feet  wide  and  3  feet  deep,  for  a 
timber  route,  cutting  a  new  canal  between  Estherville  and  Minim  Creek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

The  project  of  1888  was  submitted  to  Congress  in  the  Annual  Report 
for  that  year,  page  1184. 

The  total  expenditure  to  June  30, 1896,  was  $193,636.19. 
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At  that  date  the  flrst  cat  of  the  Estherville-Minim  Greek  Canal  was 
about  three-fourths  of  the  way  through  to  the  Sautee  Biver.  The 
Mosquito  Creek  Canal  was  in  fair  condition,  and  was  much  used  as  a 
timber  route. 

During  the  past  year  $29,126.23  has  been  spent  and  187,631  cnbift 
yards  of  material  has  been  excavated,  completing  the  first  cut  all  the 
way  tbroQgh  and  redredgiug  wherever  shoals  were  found.  Four  hun- 
dred and  twenty-one  obstructious  were  removed  from  the  Sauteo 
Biver.  This  year's  work  has  made  the  canal  available  for  commerce, 
and  steamers  are  already  ruuuing  through  it.  The  river  itself  is 
sately  navigable  at  extreme  low  water. 

Attention  is  invited  to  the  recommendation  of  tAie  officer  in  charge 
for  such  legislation  as  will  permit  the  slushing  or  clearing  out  of  old 
canals  not  ou  United  States  land,  to  afford  draiuage  to  adjoining  plan- 
tations now  liable  to  damage  from  overflowfrom  the  Government  canal. 
As  a  measure  of  economy  the  legislation  suggested  seems  advisable,  and 
I  concur  in  Captain  Abbotts  recommendation. 

Cowmeroial  rtatittioi. 


Year. 

tODH. 

Value.  1 

¥2,743,000 
2,775,800  ! 
2,070,600 
2,376,000 

Tew. 

Total  • 
tons. 

117,«» 
m,U5 
lS4,20e 

Valna. 

1«1  

100,295 
110,633 
184,182 
115,  US 

1895  

fa,  221, 800 
2,204,000 
2,1»^H0 

18M  

Jnly  1, 1896,  balance  unexpended   $54,113.81 

Jane  30, amoimt  expended  during  fiscal  year   29, 12B.  23 

Jo W  1, 1897,  balance  unexpended  ^ .  ^   21, 987. 58 

July  1,1897,  oDtatanding  fiabUities   1,737.72 

Joly  1, 1897,  balance  available   23, 249. 86 


{Amount  (estimated)  required  for  completion  of  existiu^  project   202, 000, 00 

Amonntthatcanbeprotitabl^exiwudediii  fiscal .vearnn(ling.)une30,1899  100  000.00 
Submitted  in  complianoe  with  reqairemeuts  of  seetious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  7.) 

8.  Wateree  River^  South  Carolina. — In  1882  this  stream,  in  its  original 
condition,  had  a  low-water  depth  of  from  3  to  4  feet  from  its  month,  67 
miles  to  Camden.  The  lower  14  miles  was  completely  blocked  at  all 
stages  of  water  by  logs,  snags,  etc..  and  at  moderate  stages  by  the 
bridges  of  the  South  Carolina  and  the  Wilmington,  Columbia  imd 
Augusta  railroads,  then  witiioot  drawHpans;  thence  to  Camdeu  navi- 
gation was  possible,  but  dangerous,  except  during  high  water.  Its 
commerce  was  practically  nothing. 

The  project  of  improvement  provides  for  safe  and  unobstructed  4-foot 
navigation  for  steamers  from  Camden  to  the  mouth,  at  an  estimated 
cost  of  $60,0U0. 

Congress  has  made  appropriations  for  maintenance  since  the  project 
was  completed. 

The  total  expenditure  to  June  30, 1896,  was  $64,545.63. 

At  that  date  the  river  had  been  quite  thoroughly  snagged  between 
its  mouth  and  Camden,  the  projected  head  of  navigation.  A  snagging 
steamer  had  been  built,  and  19,U27  obstructious  removed.  A  line  of 
steamers  was  running  irregularly  ou  the  river. 
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Daring  the  past  year  $2,660.96  has  been  spent  and  774  obstmctions 
have  been  removed.  Since  Jane  30, 1884,  $44,371.40  has  been  spent 
and  19,801  obstructions  have  been  removed.  The  river  is  deep  and 
requires  no  dredging  at  any  point,  bnt  it  will  require  snagging  annually, 
as  its  banks  cave.  The  channel  has  heea  satisfactorily  maintaiued 
throughout  the  year. 

It  is  estimated  that  $6,500  will  be  required  for  maintenance  of  the 
unproTement  daring  the  flscal  year  eoding  Jane  30, 1899. 


1891  , 
1892. 
1803. 
18H. 


Total 


Valne. 


1.005 
2.2U 
B.»3 
18,075 


Tew. 


fSl,  210  I  189C  . 

86, 010  18M . 
117.720  <i  1887. 

84,334  1 


Total 
tons. 


Valne. 


2i,ap7 

86,003 
43,770 


»137,605 

an,  raft 
sn,80o 


July  1,  1896,  balanoe  anexpended   9^464.87 

June  30, 1897,  amonnt  expended  dmrf ng  fiscal  year.   2, 660. 96 

Jnly  1,  1897,  balance  unexpended   2, 793. 41 

Joly  1,  1897,  ontatanding  liabilities   256. 60 

Jnly  1, 1897,  balance  aTailable   2, 536. 81 


(  Amonnt  that  can  be  profitably  expended  in  flsoal  year  ending  Jnne  30, 

J    1899,  for  maintenance   6,600.00 

]  Snbmitted  in  compliance  with  requirements  of  sectiooH  2  of  river  and 
I.    harbor  acts  of  1866  and  1867  and  of  snudry  civil  act  of  June  4, 1897. 

(See  Appendix  M  8.) 

9.  Congaree  Riverj  South  Carolina. — In  1886  this  stream,  in  its  origi- 
nal condition,  had  a  low- water  depth  of  3  to  4  feet  irom  its  mouth  to  the 
railroad  bridge  at  Columbia;  thence  1  foot  low- water  depth  2  miles 
farther  to  its  bead.  Navigation  of  the  lower  47  miles  was  blocked  at 
all  stages  of  water  by  the  South  Carolina  Ballroad  Bridge,  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the 
remaining  2  miles  was  prevented  by  swift  currents  and  numerons  rook 
ledges  and  bowlders.   Its  commerce  was  nothing. 

The  project  of  improvement  proposes  to  secure  a  thoroughly  cletu^d 
4-foot  navigation  over  the  lower  47  miles  at  all  stages  of  water,  and  a 
cleared  channel,  100  feet  wide,  through  the  shoals  above,  at  an  estimated 
cost  of  $54,600. 

Parsuant  to  House  resolution  dated  December  15, 1893,  a  project  and 
estimate  was  snbmitted  and  printed  as  House  Ex.  Dno.  No.  66  of  that 
sesaion,  giving  the  cost  of  extending  steamboat  navigation  from  Granby 
to  Gervais  Street  Bridge,  Columbia.  This  document  and  a  letter  con- 
cerning it  is  reprinted  on  pages  1182-1189,  Annual  Report  for  1896. 
Api>ended  to  Captain  Abbot's  report  for  1897  is  another  paper,  prepared 
by  the  Columbia  Board  of  Trade,  which  has  important  bearing  on  the 
question. 

The  total  expenditure  to  June  30,  1896,  was  $27,910.43.  At  that 
date  the  river  had  been  thoroughly  snagged  from  the  mouth  to  Granby, 
2  miles  below  Columbia,  but  no  attempt  had  been  made  to  improve 
the  rapids  above  Granby.  A  snagging  steamer  had  been  built  and 
7,151  obstructions  had  been  removed.  A  line  of  steamers  was  ranning 
very  irregularly  on  the  river. 

Daring  the  past  year  $1,411.50  has  been  spent.  The  snag  boat  has 
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been  repaired  and  165  obstnictions  have  been  removed.  From  tbe 
beginning  $29,321.03  has  been  spent  and  7,316  obstructions  liave  been 
removed.  Some  dredj^ng  viU  be  needed  to  develop  the  full  value  of 
this  stream  and  give  the  projected  depth.  Up  to  this  time  the  snag- 
ging has  been  more  important,  so  tiiat  steamers  might  ran  safely  when- 
ever the  river  was  not  too  low  for  them,  to  pass  over  the  sand  bars. 

CommenM  ttaiUUM. 


Ywr. 

Total 

tona. 

Valoe. 

Yaw. 

Total 
tons. 

Vala«. 

3,401 
S,68« 
2,781 
7,074 

•47, 840 
(B,026 
71.1SG 
«l,7«0 

8,W3 
18,307 

$45,700 

178,000 
110,100 

1803  

Jnly  1,  1896>  balance  anezpended   $3, 069. 57 

June  90, 1897,  amount  expended  during  fiscal  year   1, 41L  SO 

Jnly  1, 1897,  balance  nnexpended   1, 678. 07 

July  1, 189^  cmtetaodlng  liabilitieB  _   19S.  2S 

Joly  1, 1897,  balance  araUable   1, 484. 82 


{Amonnt  (estimated)  reqaireil  lor  completion  of  existing  project   23, 500. 00 

AmountUutoanbeprontablyexpeDdMiQfiscalyeareDdmg jDne30,1899  20,000.00 
Sabmitted  in  compliance  with  raqoirements  of  aeotiona  iTof  rivor  and 
harbor  acts  of  1866  and  1867  and  of  snndxy  civil  act  of  June  4, 18S7. 

{See  Apjwndix  M  9,) 

10,  Charleston  Harbor,  including  Mount  Pleasant  and  Sullivan  laUmd 
shorcj  South  Carolina. — There  were  originally  foar  channels  across  the 
bar,  the  deepest  having  abont  12  feet  depth  at  low  water.  Oommm^ 
was  then  asing  the  Pumpkin  Hill  Ohannel,  abont  3  miles  south  of  the 
present  jetty  channel.  Where  the  present  jetty  channel  is  situated, 
there  was  wen  the  swash  channel,  with  a  best  depth  of  feet  of 
water,  too  crooked  for  safe  use.  The  natural  channels  were  shifting  in 
position  and  variable  in  depth. 

In  1878  it  was  proposed  to  establish  and  maintain,  by  means  of  two 
jetties  and  anxiliary  dredging,  a  low-water  channel  of  not  less  than  21 
feet  depth  across  the  bar.  The  swash  chaiind  was  selected  for  improve- 
ment  The  estimated  cost  was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line  of 
the  jetties  and  to  revise  the  estimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so  slowly 
that  reasonable  coutract  prices  could  not  be  obtained.  The  annual 
appropriation  up  to  that  time  had  been  only  5^  per  cent  of  the  original 
estimate.  In  the  revised  project  the  jetties  were  increased  in  height 
and  length,  bnt  no  change  was  made  in  their  position  or  distance  apart 
The  revised  estimates  were  (4,380,500  if  the  jetties  were  brought  np  to 
low-water  level  throughout,  and  $5,334,500  if  brought  up  3  feet  higher. 

The  total  expenditure  to  Jane  30, 1896,  was  $3,906,809.78.  At  that 
time  the  jetties  were  completed,  a  safe  channel  18  feet  deep  and  with  a 
central  depth  of  18^  feet  at  low  water  was  available  for  commerce,  and 
$217,638.49  was  available  for  maintenance. 

During  the  past  year  the  dredge  Charlsston  has  continued  work.  A 
small  amount  of  additional  stone  has  been  deposited  to  reinforce  the 
inner  end  of  the  north  jetty  and  to  check  erosion  of  the  Sullfvan 
Island  beach  in  the  vicinity.  There  has  been  a  gam  of  three-fourths 
of  a  foot  in  depth  at  tlie  entrance  and  of  over  2  foet  in  depth  across 
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the  inner  BfaonlB.  There  remaina  onty  a  distance  of  abont  700  feet  on 
Thich  the  fall  projected  depth  of  21  feet  at  low  water  has  not  been 
obtained. 

CommmM  ttoHttice. 


Ymt. 

Total  tou. 

Valne. 

Yew. 

Total  tOB*. 

1«8»  

3,S70,561 
2,833,318 
2,<U,9B4 

|7«,0T3,6M 
M,0».SOO 
9S,«tt,8SB 
88,986,106 

1W3  

8,088,061 
2,7B8,BS0 
S,0U,8I8 
1,817,487 

f7S,80e,T00 
75,m,2S0 
7O,»7,O08 
TB|8IS,018 

]8»4  



July  1^  1896,  balance  onexpended  $320, 6S0. 22 

June  90, 1897,  amount  expended  daring  fiscal  yeu-   39,  993. 52 

July  1, 1897,  balance  nnexpended   180, 6S6.*70 

July  1, 1897,  ontetanding  liabilities   »6, 560. 00 

Jnly  1, 1897,  Amount  covered  by  uncompleted  oontracta   4, 240. 00  • 

  10,800.00 

July  1,1897,  balance  available   168,836.'70 

(See  Appendix  M  10.) 

11,  Wappoo  Outf  South  Carolina. — Wappoo  Oat,  in  its  ori^nal  condi- 
tion, was  a  narrow,  crooked  tidal  stream  with  not  over  2  feet  depth  in 
some  places.   It  connects  Ashley  and  Stono  rivers. 

The  original  project  provided  for  straightening,  widening,  and  deep- 
ening, so  that  the  flnlHhed  channel  ahoald  be  6  feet  deep  and  90  feet 
wide  at  low  water.  Jetties  at  the  Ashley  and  Stono  entrances  and 
Iffrht  bulkheads  across  three  tidal  tribntarlra  were  to  be  bailt  The 
estimated  cost  was  |34,0l)0. 

This  project  was  modified  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1889,  page  1196,  to  provide  for  a  60- foot  width  of  chan- 
nel, for  a  solid  cnt  trough  the  marsh,  aod  for  a  wider  and  deeper  cat 
through  the  Ashley  River  Bar,  at  a  total  cost  of  $88,000. 

The  total  expenditure  to  Jaue  30,  1896,  was  $58,500.71.  At  that 
time  there  was  a  good  fi^foot  channel  of  snfiftdent  widtii  all  the  way 
through. 

Daring  the  past  fiscal  year  a  small  amount  of  dredging  was  done  in 
the  Stono  River  end  of  Elliott  Out,  and  an  advantageous  agreement 
was  made  for  placing  some  additional  stone  on  the  revetment  of  Elliott 
Out.  The  depth  in  the  cut  has  been  maintained  throughout  the  year 
except  at  one  poiut,  where  there  is  a  depth  of  5  feet 

Commereial  tiaUtHet. 


Yur. 

ToUI 

tODR. 

Value. 

Yeu. 

Total 
tonB. 

Valns. 

140.000 

tl,  970, 000 
1, 097,600 
I,  MS,  BOO 

238,350 
350,230 
271,800 

11,683,000 
2,200,100 
2,410,000 

U2,m 

1898  

Jnly  1. 1896^  balance  unexpended   $3, 999. 29 

June  90, 1897,  amount  expended  during  flseal  year   1, 638. 76 

July  1, 1897,  balance  unexpended   2, 370. 53 


{Amonnt  (estimated)  required  for  completion  of  existing  project   26, 500. 00 

Amonntuiatoan  be  profitably  expendei!  In  Rscal  year  euding. Tune 30, 1899  25, 600. 00 
Bnbmltted  in  comuiance  with  requirements  of  eectlone  2  of  river  aud 
barbor  acts  of  18B6  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 

(See  Appendix  M 11.) 
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12.  Beaufort  River^  South  Carolina. — There  was  originally  a  thor- 
oughly good  7-foot  channel  between  the  town  of  Beaufort  and  Ooosaw 
Biver,  except  at  a  point  called  Brickyard, near  the  Goosaw  moath.  The 
least  depth  here  was  about  4  feet  at  low  water,  and  the  ohannelf  when 
deep  enongh,  was  too  narrow. 

The  plan  of  improvement  proposed  was  to  deepen  and  widen  the 
channel  by  dredging  to  give  a  continuons,  sufQciently  wide,  7-foot 
channel  at  low  water  all  the  way  through.  The  estimated  cost  was 
$25,000.  A.  layer  of  rock  having  been  encountered  at  a  higher  level 
than  was  foand  by  the  preliminary  borings,  the  work  could  not  be  com- 
pleted for  the  amount  of  the  original  estimate.  On  April  15, 1893, 
authority  was  obtained  to  increase  the  estimate  to  $^,000. 

The  total  expenditure  to  June  30, 1896,  was  $25,294.20,  securing  a 
7-foot  channel  all  the  way  through,  but  it  was  much  too  narrow  for  con- 
venient use  at  the  point  where  the  rock  was  encountered. 

J)nring  the  past  year  about  3,500  cubic  yards  of  rock  was  removed. 
The  channel  is  now  about  100  feet  wide  at  this  point.  The  result  of 
tho  dredging  has  been  of  great  advantage  to  commerce  in  the  way  of 
safety,  but  to  derive  the  full  value  of  the  improvement  elsewhere  the 
cut  in  the  rocky  portion  must  be  made  wider. 


Commercial  statistics. 


Tnr. 

Total 
ttnu. 

Value. 

Tear. 

Total 
tnni). 

Valoe. 

18tl  

202,235 
250,000 
215,000 

«],  37B,  ROO 
1,505,000 
1,181,000 

103.085 
174, 300 

ioo.2e; 

9050,000 

019.  T50 
588,000 

July  1, 1896,  balance  nnexpended   $5, 705. 80 

June  SO,  1837,  amonnt  expended  daring  fiaeal  year   -S,  134. 16 


July  1»  1897,  balance  nnexpended   571. 61 

Amonnt  (eatimated)  reqniTcd  for  completion  of  existinfi^  project   9,000.00 

Amonntthat  can  boprofitably  expended  iufificalyearemlii]gJune30,1899  9,000.00 
f>iibnntt6d  iu  compliauce  with  reqnirements  ol  sectiona  )i  of  rirer  and 
harbor  acts  of  1866  and  1867  and  of  anndry  civil  aot  of  Jnne  4, 1897. 

(See  Appendix  M  12.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA. 

This  district  was  in  the  charge  of  Capt.  O.  H.  Carter,  Corps  of  Engi- 
neers. Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

1.  Savannah  Harbor,  Georgia. — In  1873,  prior  to  improvement,  the 
channel  was  in  places  not  more  than  9  feet  deep  at  mean  low  water, 
and  the  usual  draft  of  vessels  navigating  the  harbor  at  high  water  was 
14^  feet. 

The  original  plan  of  improvement  is  dated  August  28, 1873,  and  was 
supplemented  March  19,  1879;  it  contemplates  the  establishment  of  a 
channel  irom  the  city  to  the  sea  practicable  at  higli  tide  for  vessels 
drawing  22  feet  of  water,  and  its  cost  was  estimated  at  $481,320.  This 
project  was  replaced  by  an  enlarged  one  (January  16, 1882,  Annual 
Keportof  the  Chief  of  Engineers  for  1882.  Appendix  J  4)  contemplat- 
ing the  same  channel  depth,  the  cost  being  estimated  at  91,212,000, 
including  former  appropriations. 

In  1887,  in  obedience  to  an  act  of  Congress  approved  August  5, 1886, 
a  project  with  estimate  of  cost  of  improvement  for  obtaining  28  feet  of 
water  from  the  city  of  Savannah  to  the  sea  was  sabmifcted  and  is  oat* 
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lined  iu  Appendix  K  1 ,  Annual  Seport  of  the  Chief  of  Engineers  fw 
1888. 

On  June  30, 1800,  a  new  project  was  submitted  providing  for  a  mean 
high-water  depth  of  26  feet  from  the  ci^  to  the  sea.  This  project, 
which  is  printed  as  part  of  Appendix  O,  Report  of  the  Chief  of  Engi- 
neers for  1890,  was  adopted  July  22,  1890,  its  estimated  cost  being 
(3,500,000,  exclnsive  of  former  appropriations.  The  work  contemplated 
by  it  was  reported  practically  completed  at  the  end  of  the  fiscal  year 
of  1896,  and  during  the  fiscal  year  just  closed  only  repair  work  and  a 
small  amount  of  dr&dging  were  carried  on  in  accordance  with  it. 

In  compliance  with  requirements  of  the  river  and  harbor  act  of 
August  18, 1894,  a  modified  plan  of  improvement  was  submitted  Decem- 
ber 7, 1894,  providing  for  a  detached  extension  of  the  Oyster  Bed  train- 
ing wall,  for  the  purpose  of  sheltering  the  anchorage  in  l^bee  BoadSy 
as  well  as  for  protecting  the  ship  channel  over  the  outer  part  of  Q^bee 
Enoll  against  the  destructive  action  of  heavy  storms.  Iliis  project, 
which  is  printed  as  part  of  Appendix  M 1,  Annual  Report  of  tiie  Chief 
of  Engineers  for  1895,  was  authorized  by  law  on  June  3,  1896,  its 
estimated  cost  being  $992,250. 

The  entire  amount  expended  on  the  improvement  of  Savannah  Harbor 
from  its  commencement  to  June  30, 1896,  including  all  outstanding  lia- 
bilities, was  $5,337,611.58. 

The  amount  expended  under  the  project  of  1890  up  to  June  30, 1896, 
including  all  outstanding  liabilities,  was  $3,462,549.99,  and  had  resnltra 
in  removing  from  the  channel  by  dredging  5,893,722.06  cubic  yards  of 
material,  and  in  placing  in  the  work  1,435,761.21  square  yards  of  log 
and  brush  mattresses,  263,019.1 2  cubic  yards  of  brush  fascines,  157,347.32 
cubic  yards  of  riprap  stone,  13,165  piles,  and  aside  from  these  727^ 
groups  of  tie  piles,  551  clusters  of  fender  piles;  also  704,972.6  feet  B. 
M.,  of  6  by  10-inch  timber  and  76,666.78  ponuds  of  iron  bolts.  There 
had  been  put  up  by  special  authority  31  day  marks  marking  tlw  dredged 
channel  from  Marsh  Island  to  Tybee  EnoU.  A  number  of  wrecks,  old 
crib  obstructions,  and  wing  dams  projecting  too  far  into  the  channel 
had  been  removed  by  the  snag  boats  Tooeoa  and  8aiiUa.  The  erection 
of  day  marks  and  the  removal  of  obstructions  had  been  done  by  hired 
labor  and  purchase  of  material  in  the  open  market. 

A  steam  bolster  for  use  upon  the  rivers  and  in  Savannah  Harbor  had 
been  constructed  by  hired  labor  and  purchase  of  material  in  open  market. 

At  the  end  of  the  fiscal  year  1896  all  of  the  dams  and  jetties  ft^m 
the  lower  end  of  Marsh  Island  down  to  the  sea  were  in  comparatively 
good  condition,  and  there  was  reported  between  the  same  two  pointo  a 
continuous  channel  of  not  less  than  26  feet  depth  at  mean  high  water, 
with  a  least  width  of  240  feet  Vessels  drawing  ft^m  23  to  24  feet  now 
enter  and  leave  this  harbor  on  an  ordinary  high  water. 

The  river  and  harbor  act  approved  Jane  3, 1896,  contained  an  appro- 
priation of  $5,000  for  continuing  the  improvement  of  Savanni^  Harbor, 
with  the  following  provisions : 

Provided,  That  oontraots  may  be  entered  into  bjr  the  Secretary  of  War  for  sach 
materials  and  work  as  may  be  necessary  to  complete  the  project  of  further  improve- 
ment recommended  by  Captain  O.  M.  Carter  inbis  reports  of  December  7, 18£4,  and 
Joly  If  1895,  and  to  complete  the  project  for  the  steamboat  channel  between  Bean- 
tart,  8.  C,  and  Sayannob,  Qa.,  recommended  by  Captain  O.  M.  Carter  in  his  report  of 
DecMBber  4,  1896;  and  mentioned  in  that  report  as  rente  Ko.  2;  to  be  paid  for  as 
•ppTopriationB  may  from  time  to  time  be  maue  by  law,  not  to  ezoeed  the  amount  of 
91,000,000,  auluiTs  of  amount  herein  or  heretofore  Appropriated. 


The  expenditures  authorized  are  $93,960  lesa  than  the  estimated  eost 
ni  both  works. 
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Under  the  provisions  of  this  act  a  contract  was  entered  into  for  all 
of  the  dredging  and  jetty  work  required  for  the  improvement  at  Tybee 
Boads  and  in  the  steamboat  channel  between  Beaufort  and  SaTannah. 

During  the  fiscal  year  just  closed  there  were  used  on  the  detached 
eztenuou  of  the  Oystra  Bed  training  wall,  iu  the  Gockspur  training 
wall,  and  in  Dam  Ko.  31, 218,320.42  square  yards  of  brush  mattresses 
and  17,710.69  cubic  yards  of  fourth-class  stone. 

In  repairing  the  Jones  and  the  Elba  Island  spur  dams  and  the  Gar- 
den Bank  training  wall  there  were  driven  104  piles,  making  4;20  linear 
feet  of  dams;  and  11,850  feet  B.  M.,  sawed  timber,  and  1,632.7  pounds 
of  iron  bolts  were  used,  and  16§  clusters  of  fender  piles  were  driven. 
Besides  the  foregoing,  79  piles  were  driven  as  guides. 

There  was  remov^  by  dredging  between  the  old  waterworks  and 
the  sea,  under  the  contract  of  October  20, 1892,  with  P.  Sanford  Koss, 
143,641.41  cubic  yards  of  material,  making  the  entire  amount  of  mate- 
rial excavated  in  the  harbor  of  Savannah,  under  the  project  of  1890, 
6,037,363.46  cubic  yards. 

There  was  removed  by  dredging  in  Wrights  Biver  and  Bamshom 
Creek  133.698.3  cubic  yards  of  material,  under  the  contract  of  October 
6, 1896,  with  Bttteiihouse  B.  Moore. 

The  channel  depth  contemplated  by  the  project  was  reported  as 
attained  at  the  last  fiscal  year  and  has  been  maintained  during  the 
fiscal  year  just  ended,  but  provision  should  bo  made  for  its  continued 
maintenance  by  appropriating  a  sum  annually  for  dredging.  Aside 
irom  this,  the  silting  up  of  those  portions  of  the  river  lying  outside  of 
the  training  walls  and  the  reduction  of  the  size  of  the  river  incident 
thereon,  call  for  further  excavation  between  the  training  walls.  A  full 
discussion  of  these  matters  will  be  found  in  Oaptaia  Oarter^s  annual 
report  for  1896  &nd  for  this  year. 

In.  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savaunah 
Harbor  was  somewhat  more  than  1,000.000:  the  total  value  of  imports 
and  exports  abont  $34,000,000.  Cotton,  lumber,  wool,  hides,  naval  stores, 
and  rice*  were  principally  dealt  in.  In  1890  the  total  tonnage  had 
increased  to  lUwut  2,000,UOO,  and  the  value  of  imports  and  exports  to 
$152,000,000.  Besides  the  articles  named  above,  firuit,  produce,  and  iron 
were  handled  extensively.  In  the  year  ending  June  30,  1897,  the  total 
tonnage  was  about  2,000,000,  and  the  value  of  imports  and  exjwrts  about 
$145,^(X),000,  the  decrease  being  due  to  the  general  depression  of  trade. 

It  is  estimated  that  $100,000  will  be  required  to  maintain  the 
improvement  during  the  fiscal  year  ending  June  30, 1809. 

jDly  1,  1896,  balance  onexpended  $49, 486. 06 

Amotmt  apiffopiiated  by  Boudry  civil  act  appioved  Jane  4, 1^   850,000. 00 

399,485.06 

June  SO,  1897,  amount  expended  during  fiscal  year   S3, 702. 17 

July  1, 1887,  balance  naexpeoded  >  365, 78*2. 89 

Jd^  1, 1897,  ontetanding  liabilities  >  275, 478. 62 

July  1, 1887,  amoant  covered  by  uncompleted  contracts  >724, 010.43 

Amount  (estimated)  reqnired  for  completion  of  exiatinff  project  793, 950. 00 

Amoant  that  can  be  profitably  expended  in  fisoal  year  ending  Jnne.30, 1899  450, 000. 00 
Amoant  required  for  mainteuanoe  in  fiscal  year  ending  Jnne  30,  1899. .  100. 000. 00 
Submitted  In  compliuice  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cirilaotof  June  4,  1897. 

(See  Ai^>endix  N 1.) 


•  The  sum  of  $275,478.62  is  to  be  paid  on  aoconnt  of  oatsiuding  liabilities^  leaving 
a  balance  of  $90,304.27  available. 

*  This  wwk  is  oarried  on  under  ooittiuiiing  eonttaot. 
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2.  Savannah  River^  Georgia. — The  SavaoDah  River  is  formed  by  the 
janction  of  the  Tugaloo  and  Keowee  rivers  and  flows  in  a  southeasterly 
direction,  to  the  sea. 

A  detailed  description  of  the  river  is  found  in  Captain  Carter's  report 
of  the  examination  and  survey  of  the  portion  above  Augusta,  printed 
as  House  Ex.  Boo.  No.  213,  Fifty-first  Congress,  first  session,  and  in 
the  report  of  the  sarvey  of  the  river  between  Augusta  and  Savann^^ 
dated  June  30, 1890,  and  printed  in  Appendix  O  2,  Annual  Report  of 
the  Chief  of  Engineers  for  1890,  pages  1328-1363. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  Bteamboats 
drawing  4  to  5  feet  of  water,  bat  during  the  low-water  season 
there  are  various  shoals  in  the  upper  part  of  the  river  with  low-water 
depths  of  not  more  than  about  3  feet.  The  chief  obstruction  to  navi- 
gation consists  of  sand  and  gravel  bars,  overhanging  trees,  snags,  and 
sunken  logs. 

The  original  plan  for  improving  Savannah  Biver  was  submitted  in 
1880,  and  is  given  in  Appendix  J  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1881. 

The  revised  plan  of  improvement,  as  outlined  in  Captain  Carter's 
report  of  June  30, 1890,  provides  for  the  establishment  of  a  navigable 
steamboat  chaunel  5  feet  deep  at  ordinary  summer  low  water  between 
the  cities  of  Augusta  and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars; 
{2)  regulating  portions  of  the  river,  revetting  caving  banks,  and  dos- 
ing incipient  cut  ofb;  (3)  removing  snags  and  logs  from  the  channel 
and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti* 
mated,  in  roand  numbers,  at  $332,000,  provided  ^nds  are  regolarly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

The  entire  amount  expended  on  the  improvem^t  of  Savannah  Biver 
from  its  commencement  in  1880  to  Jnne  30, 1896,  inolndiug  all  outstand- 
ing liabilities,  was  $168,500. 

The  total  amount  expended  under  the  present  project  to  June  30, 1896, 
was  $75,019.91,  and  resulted  in  removing  2,357  snags  and  stumps,  14,442 
overhanging  trees,  and  1  wreck;  1  tree  was  girdled,  169  logs  were  cut 
up  on  bank,  3,785.14  cubic  yards  of  material  was  dredged  from  the 
channel,  and  746i  pounds  of  explosives  was  used.  At  Canoe  Out  Bar 
there  were  built  26  spurdams,  contracting  theohann^  and  protecting  the 
banks,  and  below  the  city  of  Augusta  there  were  bnilt  for  the  protection 
of  the  banks  42  spur  dams,  and  some  old  dams  were  repaired.  The  spur 
dams  below  the  city  of  Augusta  were  built  by  contract;  all  the  other 
work  was  done  by  hired  labor  and  purchase  of  material  in  open  market. 
For  a  special  history  of  early  work  see  page  1029  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  and  the  Annual  Reports  of  the  same 
officer  since  that  date. 

At  the  end  of  the  fiscal  year  1896  the  channel  from  Savannah  to 
Adnata  was  in  toAV  condition,  some  snags  requiring  removal. 

^e  total  amount  expended  during  the  fiscal  year  just  closed,  includ- 
ing all  outstanding  liabilities,  was  $6,587.23,  and  has  resulted  in 
removing  1,616  snags  and  stamps,  987  overhanging  trees,  100  cubic 
yards  of  rock,  and  6  wrecks :  38  trees  were  girdled,  59  logs  were  cut  np 
on  bulk,  and  346  pounds  of  explosives  was  ased.  At  the  end  ctf  the 
fiscal  year  just  closed  the  chaunel  from  Savannah  to  Angosta  was  in 
&ir  condition. 

Prior  to  improvement  and  after  the  close  of  the  civil  war  t^e  com- 
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merce  of  the  river  was-  onimportant.  Since  then  it  has  increased  at 
the  rate  of  about  $10  for  every  dollar  expoided  by  the  United  States, 
and  the  freight  rates  have  been  reduced  abont  20  per  cent.  The  exports 
from  the  river  Talley  are  mainly  cotton,  naval  stores^  lumber,  and  wood, 
while  the  imports  are  fertilizers,  camp  and  mill  supplies,  cotton  ties 
and  bagging,  and  mauufactured  articles.  Including  logs,  timber,  and 
cord  wood  the  aunnal  tonnage  is  estimated  at  about  75,000ton8,  oud  its 
value  at  about  $3,500,000. 

Jnly  1,  1896,  balance  unexpended   916,000.00 

Jane  30,  1897,  amount  expended  doring  flscal  yeat   6, 877. 23 


Julj  1,  1897,  balance  unexpended   8, 622. 77 

Jnly  1, 1887,  outBtanding  lUbUltleB   210. 00 

Jnly  1, 1887,  balance  available   8^  413. 77 

Amonnt  (estlmatei] )  reqnlred.  for  completion  of  existing  project  VIO,  000. 00 

Amonnt  that  can  beprontably  expended  id  fiscal  year  ending  June 30, 1899  100^  000. 00 
Sabmitted  in  compliance  witb  reauirementa  of  sections  2  of  river  Kad 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  2.) 

3.  ^avimnah  River  above  Augusta,  6a, — The  Savannah  Biver  is  formed 
by  the  junction  of  the  Tugaloo  and  Keowee  rivers,  and  flows  in  a  sontdlk- 
easterly  direction  to  the  sea.  Above  the  city  of  Augusta  the  river  is 
navigable  only  by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  Oaptain  Garter's  report 
of  the  preliminary  examination  and  survey,  printed  as  House  Ex.  Doa 
No.  213.  Fifty-first  Gongress,  first  session. 

The  Savannah  Biver  above  the  city  of  Augusta  has  a  very  steep  slope, 
and  the  obstacles  to  navigation  are  not  only  very  numerous  and  exten- 
sive, but  at  places  quite  dangerous.  They  consist  of  rock  ledges,  iso* 
lated  bowlders,  and  bars  of  sand  and  graT^  with  minimum  low-water 
depths  of  less  than  1  foot. 

The  original  plan  for  improving  the  Savannah  Biver  above  Augusta 
wan  submitted  in  1879,  and  is  given  in  Appendix  I  of  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1879. 

The  revised  plan  of  improvement,  as  outlined  in  Captain  Carter's 
report  of  January  31,  1890,  provides  for  the  establishment  between 
Petersburg  and  the  Locks  of  a  downstream  channel  12  to  26  feet  in 
width  and  navigable  during  ordinary  summer  low  water  (or  from  nine 
to  ten  months  of  ever^  year)  for  pole  boats  drawing  2  feet,  and  of  an 
npstream  channel  navigable  uuder  the  same  conditions  for  pole  boats 
drawing  1.3  feet  of  water.  This  is  to  be  obtained  by  (1)  removing  logs 
and  overhanging  trees;  [2)  excavating  rock,  sand,  or  gravel,  and  with 
excavated  materials  raising  crests  of  ledges;  (3)  constructing  training 
walls  to  increase  flow  of  water  through  sluices.  The  cost  of  improve- 
ment is  estimated  at  $23,000,  provided  the  money  is  all  made  available 
at  once,  or  at  $33,000  if  supplied  in  smaller  amounts. 

The  entire  amount  expended  on  the  improvement  of  Savannah  Biver 
above  Augusta  from  the  commencement  in  1S80  to  June  30,  1896, 
including  all  outstanding  liabilities,  was  $54,544.52. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1896,  including  all  outstanding  liabilities,  was  $16,544.62,  and  resolted 
in  the  repair  of  old  dams  and  the  construction  of  3,655  linear  fiaet 
of  new  ones.  In  these  dams  there  were  used  3,250.39  square  yards  of 
brush  mattresses,  2,343.66  cubic  yards  of  brush  fascines,  and  2,958.30 
cubic  yards  of  riprap  stone.  There  were  removed  from  the  channel  16 
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snags  and  stamps,  140  overlianging  trees,  and  804^  cubic  yards  of 
rock;  48  miles  of  river  bank  was  cleared.  At  the  end  of  the  fiscal 
year  181)6  tbe  vorks  of  improvement  were  in  fair  condition,  and  tbco^ 
was  a  fair  navigable  channel  from  the  Locks  to  Petersborg.  For  a 
special  history  of  early  work,  see  page  1032  of  tiie  Annual  Report  of 
the  Chief  of  Engineers  for  1888. 

The  total  amount  expended  during  the  fiscal  year  just  closed,  iiiclad- 
ing  all  outstanding  liabilities,  was  $220.39,  and  has  resulted  in  the 
removal  of  6  cubic  yards  of  rock  and  in  tbe  repairing  of  old  dams,  in 
which  work  30  cubic  yards  of  riprap  stone  was  used.  At  the  end  of 
the  fiscal  year  just  closed  the  works  of  improvement  were  in  good  con- 
dition aud  the  channel  fairly  so,  a  number  of  snags  lodged  in  it  by 
freshets  requiring  removal. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  fh>m  Augusta 
and  about  12,000  bales  of  cotton  came  down.  In  the  report  of  1888  the 
down-going  freight  was  estimated  at  abont  5,000  bales  of  cotton,  and  iu 
1896  the  total  freight  carried  on  the  river  was  valued  at  about  (350,000, 
and  was  stated  to  consist  principally  of  cotton,  grain,  fertilizers,  and 
general  merchandise. 

July  1,  1896,  lialaDce  unexpended   $3, 455. 48 

Jddb  30, 1897,  amonnt  expendotl  daring  fiscal  year   226.39 

July  1, 1897,  balance  unexpended   3;229.09 

{Amount  (estimated)  required  for  completion  of  eziatinff  project   14,000.00 

Amount uiat  can  beprofitably  expended  in  iiacal  year  enmng  June  30, 1899  14, 000. 00 
Submitted  in  compliance  with  i-equiremeDts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  3.) 

4,  Darien  Harbor ^  Georgia. — About  12  miles  above  the  town  of  Darien 
the  Altamaha  Biver  divides  into  several  branches.  The  northerly  main 
branch  forms  the  Darien  Kiver.  That  portion  of  Darien  Biver  between 
Darien  and  Doboy  Sound  is  known  as  Darien  Harbor. 

Darien  Harbor  in  its  original  condition  was  more  or  less  obstructed 
at  seven  points  by  shoals,  on  which  were  found  minimum  mean  low-water 
depths  of  from  6.4  to  10.0  feet.  The  shoals  covered  a  total  distance  of 
9.7  miles.  The  reaches  between  the  shoals  carried  depths  nowhere  less 
than  32  feet  at  mean  low  water.  The  mean  rise  and  fell  of  tide  iu  the 
harbor  is  about  6.5  feet. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  General  Gillmore,  the  officer  then  in  charge,  dated  January  30, 1885, 
as  printed  in  Appendix  K 16,  Annual  Beport  of  the  Chief  of  Engineers 
for  1885.  It  contemplates  the  establishment  of  a  navigable  channel  12 
feet  deep  at  mean  low  water  between  Darien  and  Doboy.  The  estimated 
cost  of  the  improvement  is  $170,000.  Ko  work  was  done  under  the 
existing  project  prior  to  the  fiscal  year  ending  June  30,  1891. 

The  entire  amount  expended  on  the  improvement  of  Darien  Harbor 
from  its  commencement  in  1878,  when,  by  act  of  Congress  of  June  18, 
1878,  the  sum  of  98,000  was  appropriated  for  dredging,  including  all 
outstanding  liabilities,  was  $83,000,  to  June  30, 1896. 

The  total  expenditures  under  the  present  project  of  improvement  to 
June  30, 1896,  including  all  outstanding  liabilities,  amounted  to  $75,000, 
and  resulted  in  the  removal  by  dredging  of  86,640.2  cubic  yards  of 
material  from  various  shoals  and  in  the  constraction  of  24  spur  dams, 
of  an  aggregate  length  of  5,585.6  feet.  At  the  end  of  the  fiscal  year 
1896  the  channel  and  works  of  improvement  were  in  fair  condition. 
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The  total  amoant  expended  daiiBg  the  fiscal  year  just  closed,  incladinf^ 
all  oatstauding  liabilities,  vas  120,000,  and  has  resulted  in  excavating 
from  the  channel  117,143.8  cubic  yards  of  material. 

At  the  end  of  the  fiscal  year  there  was  a  practicable  channel  of  11} 
feet  least  depth  at  mean  low  water  throaghout  the  harbor,  excepting  at 
Shoal  Ko.  1,  where  no  work  had  been  done  and  whore  the  channel 
depth  is  ouly  9^  feet. 

The  ingoiug  and  outgoing  tonnage  for  1878  was  estimated  at  aboat 
200,000,  aud  the  value  of  the  exports  at  between  $600,000  and  $700,000. 
In  1896  the  total  annual  trade  was  estimated  at  aboat  125,000  tons, 
valued  at  $1,500,000,  not  inclading  a  large  amoaut  of  timber  passing 
tiirough  Darien  Harbor. 

July  1, 1^6,  balanoennexpended  $30.000.<t0 

Jane  30, 1897,  lunoant  expended  during  fiscal  yeftt   19, 883. 68 


Jnly  1, 1897,  balance  nnezpended   116. 41 

July  1,  1897,  ontstanding  liabilities   116. 41 

Amount  (estimated)  required  for  comnletion  of  exiating  project   75,000.00 

Amoantthat  can  be  profitably  expended  in  fiscal  yearending  JnneSO,  1899  76, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  Buudry  civil  act  of  June  4, 1897. 

(See  Appendix  K  4.) 

5.  Altamaha  River,  Georgia. — The  Altamaha  River  is  formed  by  the 
junction  of  the  Oconee  and  Ocmulgee  rivers  iu  the  sontbeastern  part 
of  Georgia  and  flows  iu  a  southeasterly  direction  to  tlie  sea. 

A  deteiled  description  of  this  river  is  given  in  Captain  Garter's 
report  of  a  survey,  dated  Jane  12, 1890,  which  is  printed  as  part  of 
Appendix  O,  Annual  Beport  of  the  Chief  of  Engineers  for  1800,  pages 
1327-1386. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  Eiver  con- 
sists iu  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
while  the  other  obstructious  were  found  throughout  its  entire  course. 
The  low-water  depths  at  some  points  did  not  exceed  1  foot. 

The  origiual  plan  for  improving  the  Altamaha  Eiver  was  submitted 
in  1880,  and  is  given  in  Appendix  J  of  the  Aniinal  Beport  of  the  Chief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  outlined  in  Captain  Carter's  report 
of  Jane  12, 1890,  provides  for  the  establishment  of  a  navigable  steam- 
boat channel,  3  feet  deep  at  ordinary  summer  low  water,  between  the 
Junction  of  the  Oconee  and  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (L)  removing  rock  shoals  and  saud 
bars;  (2)  baildlng  deflecting  dikes  and  closing  incipient  cut-olfs;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  irom 
the  banks  of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is 
estimated,  In  round  numbers,  at  $129,000,  provided  ftinds  are  regularly 
and  adeqnately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

The  entire  amount  expended  on  the  improvement  of  Altamaha  Biver 
from  its  commencement  in  1881  to  June  30, 1896,  including  all  ontstand- 
ingliabilities,  was  $105,000. 

The  total  amoant  expended  under  the  present  project  to  June  30, 1896, 
includingalloatstandingliabllities,  amounted  to  $40,223.41,  and  resulted 
in  rranoving  X,0S3  snags  and  stumps  and  7,324  overhanging  trees. 
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Thirty-one  logs  were  cot  apon  bank.  The  Bnag  boat  ^so  removed  the 
wreck  of  the  steamer  Tar  Heel^  which  was  lying  in  the  channel  at 
Oswells  Gnt.  At  Town  Blafif  Shoal  45  cnbio  yards  of  rook  was 
removed  from  the  channel. 

At  Beards  Bluff  3,246  linear  feet  of  wattled  pile  dam  and  224  linear 
foet  of  bank  protection  were  built,  and  at  Marrowbone  Bar  79  linear  feet 
of  shore  proteotion.  All  this  work  was  done  by  hired  labor  and  par- 
chase  of  matwial  in  open  market. 

There  were  constmetod  at  Coaper  Bar  a  training  wall  and  three  spnr 
dfuus,  ^gregating  932  feet  in  length.  This  work  was  done  by  contract. 

For  a  history  of  early  work  see  page  1246  of  the  Annaal  Beport  of 
the  Chief  of  Engineers  for  1889  and  the  annual  reports  of  the  same 
officers  since  that  date. 

At  the  end  of  the  fiscal  year  1896  the  works  of  improvement  were  in 

food  condition;  the  channel  depth  at  Beards  Blnfl'  and  Marrowbone 
lar,  so  far  as  known,  had  maintained  itself  at  4^  and  5^  feet,  respec- 
tively. 

1'he  total  amount  expended  daring  the  fiscal  year  jast  closed,  indad- 
ing  all  ootstanding  liabilities,  was  $4^1.32,  and  has  resalted  in  the 
removal  of  85  snags  and  8tam|»8, 153  overhanging  trees,  and  2^  eabio 
yards  of  rock;  78  trees  were  girdled  and  19  logs  were  oat  np  on  bank. 

At  the  end  of  the  fiscal  year  the  works  of  improvemoDt  were  in  good 
condition  and  tlie  channel  foirly  so,  a  nnmber  of  snags  lodged  in  it  bj 
freshets  requiring  removal.  At  Coaper  Bar  the  twann^  along  the 
training  wall  has  deepened  to  2.3  feet. 

Thecommerceof  the  river  before  the  improvement  was  begun  amoonted 
to  about  100,000  tons  annually,  valued  at  about  $1,000,000.  For  1896  it 
was  estimated  at  332,000  tons,  valued  at  $4,000,000. 

Jaly  1,  ISfl^balanoa  nnexpended  IK^OOO.00 

June  80j  18En,  amonnt  expended  dnrlog  fiscal  yew   4, 361.  SS 

Jnly'l,        balance  nnexpended   6,748.68 

{Amount  (eBtimated)  ceqnired  for  oompletion  of  ezietitie  projeet   107^  000. 00 

Amount  that  can  be  profitably  expeniled  in  fltoal  yearen&iK  JnneSO,  1899  60^  000. 00 
Sabmitted  in  compliance  with  Teqairemonto  of  sections  2  of  Tiver  and 
harbor  acts  of  1866  and  1867  andT  of  sundry  civil  act  of  Jnne  4,  1887. 

(See  Appendix  N  5.) 

5.  Oc(mee  River,  Georgia. — The  Oconee  Biver  rises  in  the  northeastern 
part  of  Georgia,  flows  in  a  soatheasterly  direction,  and  unites  with  the 
Ocmnlgee  to  form  the  Altamaha.  A  detailed  description  of  this  river 
is  given  in  the  report  of  the  preliminary  examination  and  survey,  printed 
as  House  Ex.  Doc.  No.  211,  Fifty-first  Congress,  first  session. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  bat  daring  the  low-water  season  there  are 
various  shoals  with  low-water  depths  of  not  more  than  2  flset^  The 
chief  obstructions  to  navigation  consist  of  suid  ban,  rock  shoals,  over- 
hanging trees,  snags,  and  sunken  iogs. 

The  original  plan  fi)r  improving  the  Oconee  Biver  was  submitted  in 
1875,  and  is  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
that  year.   That  plan  was  modified  in  1878, 1880,  and  1888. 

The  present  plan  of  improvement,  oatlined  in  Captain  Carter's  report 
of  February  5,  1890,  provides  for  the  establishment  of  a  navigable 
steamboat  channel  3  feet  deep  at  ordinary  summer  low  water  firom  Mil- 
ledgeville  to  the  river's  mouth. 

This  is  to  be  accoroplislied  by  (1)  removing  rafts,  rock  shoals,  and  sand 
bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  Imnks,  and 
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dosing  incipient  cnt-oflb;  (3)  removing  snags  and  logs  fh>m  tfae  cfaannel 
and  OTerhangiug  trees  tcom  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  9 171,000,  provided  innds 
are  regularly  and  adequately  supplied. 

From  ftl^OOO  to  $5,000  will  be  required  for  annual  maintenance  of  the 
completed  work. 

The  entire  amount  exx>ended  on  the  improvement  of  Oconee  River 
from  its  commencement  in  1878  to  June  30, 1896,  including  all  ontstand- 
ing  liabilities,  was  $105,000. 

The  total  amount  expended  under  the  present  project  to  Jone  30, 1896, 
Inclnding  all  ontstanding  liabilities,  was  $60,201.43,  and  had  resulted 
in  the  removal  of  13,343  anags  and  stamps,  27,839  overhanging  trees, 
366.S  cords  of  driftwood,  103  cubic  yards  of  rock  and  stone,  and  266.67 
enbic  yards  of  clay  and  gravel ;  900  logs  were  cut  up  on  bank,  252  trees 
were  girdled,  and  600  cubic  yards  of  rock  was  quarried  and  put  into  a 
dam  at  Fish  Trap  Out.  At  Old  Boat  Yard  8  spur  dams,  aggregating 
935  feet  in  length,  were  built. 

For  a  special  history  of  early  work,  see  page  1253  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1889. 

At  the  end  of  the  fiscal  yetu:  of  1896  the  jetties  at  Old  Boat  Yard 
were  in  good  condition  and  a  fUrly  good  channel  was  maintained  from 
the  mouth  to  Milledgeville. 

The  total  amount  expended  during  the  fiscal  year  jnstclosed,  includ 
ing  all  outstanding  liabilitiea,  was  $4,028.58,  and  has  resulted  in  the 
removal  of  75  anags  and  stumps,  187  overhanging  trees,  and  100  cubic 
yards  of  rock;  50  logs  were  out  np  on  bank. 

At  the  end  of  the  fiscal  your  the  channel  was  in  feir  condition;  a 
number  of  snags  having  become  lodged  in  it  require  removal. 

reliable  statistics  of  the  commerce  of  the  river  before  the 
improvement  was  begun  are  available.  From  1830  to  1885  the  informa- 
tion at  hand  only  mentions  cotton,  guano,  rosin,  spirits  of  turpentine, 
and  merchandise,  all  of  these  inconsiderable  quantities.  In  1896  the 
tonnage  of  freight  was  119,765  and  its  value  $1,687,875. 

July  1,  1896,  balance  nnexpended  $10, 000. 00 

Jane  30,  1897,  amount  expended  during  fiscal  year   4, 628. 58 

July  1, 1897,  baluice  unexpended   5, 371. 42 

{Amount  (estimated)  required  for  completion  of  existing  project   122,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endio"^  June  30, 1899  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
haihoz  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  N  6.) 

7.  Oemulgee  River^  Georgia. — The  Ocmolgee  River  is  formed  by  the 
junction  of  the  South  and  Yellow  rivers,  about  20  miles  below  Coving- 
ton, and  fiows  thence  in  a  southeasterly  direction  about  2o0  miles, 
where  it  nnites  with  the  Oconee  to  form  the  Altamaha.  A  detailed 
description  of  this  river  is  found  in  the  report  of  the  preliminary  exami- 
nation and  survey,  printed  as  House  Ex.  Doc.  Ko.  215,  Fifty-first  Con 
gress,  first  session. 

For  the  greater  part  of  the  year  the  river  is  navigable  ^r  steamboats 
drawing  from  3  to  4  feet,  bnt  dnring  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  obstruc- 
tions to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

The  original  plan  for  improving  Oemulgee  River  was  submitted  in 
1876,  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.  That  project  was  revised  in  1882  and  again  in  188G. 
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The  present  plan  of  improvement,  oatlined  in  Oaptain  Garter's  report 
of  February  5, 1890,  provides  for  the  establishment  of  a  navigable 
steamboat  channel  3  feet  deep  at  ordinary  summer  low  water  from 
Macon  to  the  river's  mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  firom  the  banks 
of  the  stream. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is 
estimated  at  9210,000,  provided  ftmos  ore  regularly  and  adequately 
supplied. 

From  91,000  to  95,000  vill  be  required  for  the  aunnal  maintenance  of 

the  completed  wort. 

The  entire  amount  expended  on  the  improvement  of  Ocmulgee  Biver 
from  its  commencement  in  1876  to  June  30, 1896,  including  all  ontstand- 
ing  liabilities,  waa  9l'14,500. 

The  total  amount  expended  nnder  the  present  project  to  June  30, 
1896,  including  all  outstanding  liabilities,  was  $65,244.95,  and  had 
resulted  in  the  removal  of  8,069  snags  and  stumps,  28,252  overhanging 
trees,  1,216  cubic  yards  of  rock  and  stone,  and  4  wrecks;  1,192  ^ees 
had  been  girdled  and  351  logs  cut  up  on  bank.  At  Tillmans  Bar  12 
spur  dams  and  278  linearfeet  of  crib  bank  protection  were  built;  2  snag 
dams  were  built  at  Ashley  Landing  and  1  suag  dam  at  Indian  Timber 
Landing.  For  a  detailed  history  of  early  work,  see  page  1258  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880  and  the  annual 
reports  of  the  same  officer  since  that  date.  At  the  end  of  the  fiscal 
year  of  1896  the  channel  from  the  mouth  to  Macon  was  in  good  con- 
dition,. The  total  amount  expended  during  the  fiscal  year  just  closed, 
including  all  outstanding  liabilities,  is  95,475.24,  and  has  resulted  in 
the  removal  of  205  snags  and  stumps,  1,218  overhanging  trees,  and  548 
cubic  yards  of  rock  and  stone;  1  tree  was  girdled  and  43  logs  were  cut 
up  on  bank. 

When  work  was  stopped  the  channel  was  in  good  condition ;  a  num- 
ber of  snags,  which  have  since  then  lodged  in  it,  require  removal. 

The  expenditures  during  the  fiscal  year  ending  June 30, 1896,  resulted 
in  opening  a  channel  through  the  rocky  shoals  below  HawkinsviUe  and 
in  maintaiaiug  the  existing  channel  from  the  mouth  to  Macon. 

ITo  available  statistics  of  the  commerce  of  the  rivw  before  the  im- 
provement was  begun  are  available.  It  is  stated  in  1889  to  have  con- 
sisted principally  of  naval  stores,  cotton,  merchandise,  camp  supplies, 
etc.,  and  also  of  timber  rafted  down  the  river.  In  1887-88  about  14,300 
barrels  of  turpentine  and  50,700  barrels  of  rosin  are  stated  to  have 
been  shipped,  while  probably  9300,000  worth  of  timber  was  rafted  down 
the  river.  In  1896  the  tonnage  was  estimated  at  120,000  tons,  valued 
at  92,000,000. 

July  1, 1696,  balmceanaxpended  (10^000.00 

June  90^  lw7,  amount  expended  daring  fieoal  year   5, 476. 34 

July  1, 1897,  balance  unexpended   4, 524. 76 

Ainonnt  (esthnated)  Teguired  for  completion  of  exifltins  project   156,  000. 00 

Amoont  that  can  beproatably  expendM  in  tiscal  year  ending  Jnue  30, 1899  50, 000. 00 
Submitted  in  compliance  vltli  requitemeute  of  aeotioos  2  of  rlrer  and 
harbor  acta  of  1866  and  1867  ana  of  sondry  civil  act  of  June  4, 1897. 

(See  Appendix  N  7.) 

8.  Brvnstcick  MarboVj  Georgia. — About  2  miles  above  the  city  of 
Brunswick  Turtle  River  is  divided  by  Buzzard  Isluud  into  two  branches, 
the  smaller  one,  flowing  to  tbe  eastward  of  the  island  and  upon  which 
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the  city  of  Branswick  i8  situated,  being  known  as  EastiCiver,  the  other 
retaining  the  name  of  Turtle  Biver.  These  streams  unite  again  about 
1^  miles  belov  the  city  to  form  BrunsTrick  Biver.  The  lower  i>art  of 
East  Biver  forms  what  is  known  as  the  harbor  of  Brunswick. 

Turtle  and  Brunswick  rivers  have  low-water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  East  River  in  front  of  the  city  there  was, 
when  the  existing  project  of  improvement  was  adopted,  a  low-water 
depth  of  only  Ij^  fathoms.  The  mean  rise  and  fall  of  tide  is  about  6.6 
feet.  Operations  for  the  improvement  of  this  harbor  have  been  carried 
on  in  accordance  with  a  project  of  improvement  prepared  by  Greneral 
6iIlmore,the  officer  then  in  charge,  and  printed  as  Appendix  M  12, 
Annual  Beport  of  the  Chief  of  Engineers  for  1886.  This  project  is  an 
enlargement  and  a  modification  of  a  previous  one  submitted  by  the 
sune  officer  and  printed  as  Appendix  J  7,  Annoal  Beport  of  the  Chief 
of  Engineers  for  1880. 

The  following  comprise  the  main  features  of  the  plan  of  improvement : 

(1)  A  training  wall  projecting  from  the  most  easterly  point  of  Baz- 
zard  Island  and  located  approximately  parallel  to  and  1,000  feet  or  less 
distant  from  the  opposite  shore  of  East  Biver. 

(2)  A  low  dam  across  Turtle  Biver  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  op^site  shore  of  Blythe 
Island. 

(3)  3hort  spnr  jetties  in  the  lower  part  of  East  Biver. 

(4)  Dredging  in  the  vicinity  of  TniUe  Biver  Bam  and  on  the  shoal 
in  the  lower  part  of  East  Biver. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  The  works  wore  intended  to  establish  and 
maintain  a  15-foot  low-water  channel  across  the  shoal  in  East  Bivw. 
The  cost  of  the  original  prqject  was  estimated  at  $73,187.60,  fuid  as 
modified  at  $190,000. 

In  his  report  of  November  26, 1894,  concerning  a  revision  of  the  prcfl- 
ect  of  improving  harbor  at  Brunswick,  Captain  Carter  stated  that— 

Jt  will  bo  more  economical  and  advantageons  to  maintain  the  desired  depth  of  15 
feet  at  mean  low  water  by  keeping  the  tratning  wall  in  good  condition  and  by 
annoiil  dredging  than  by  constiucting  a  dam  across  Turtle  Biver  and  Airtber  otaaa- 
nel  contraction. 

Captain  Garter  also  estimated  the  cost  of  maintenance  at  $15,000 per 
annum,  provided  that  sum  be  made  available  each  year. 

The  entire  amount  expended  on  the  improvement  of  Brunswick  Har- 
bor from  its  commencement,  including  an  appropriation  of  $10,000 
made  in  1836  for  dredging,  to  June  30, 1896,  including  all  outstanding 
liabilities,  was  $210,001),  of  which  $10,000  was  for  maintenance. 

The  amount  expended  on  the  existing  project  to  June  30, 1896,  includ- 
ing all  ontstanding  liabilities,  was  $1*00,000,  and  had  resulted  in  the 
construction  of  a  training  wall  4,509  feet  long  and  in  the  dredging  of 
315,731.43  cubic  yards  of  material. 

At  the  end  of  the  fiscal  year  of  1896  the  training  wall  was  in  good 
condition  and  there  was  a  practicable  channd  of  about  15  feet  at  mean 
low  water  throughout  the  harbor. 

The  total  amount  expended  during  the  fiscal  year  just  closed,  includ- 
ing all  outstanding  liabilities,  is  $12,322.16,  and  has  resulted  in  exca- 
vating 14,571.3  cubic  yards  of  material  from  the  channel  in  front  of  the 
city  and  45,111.9  cubic  yards  of  material  from  Academy  Creek,  mak- 
ing a  total  of  59,683.2  cubic  yards  excavated  during  the  liscal  year  fbr 
maintenance. 
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Before  the  improvement  (in  1880)  the  aunnal  tonnage  of  the  port  of 
Bmnswick  was  abont  100,000,  cousisting  chiefly  of  lumber,  naval  stores, 
wood,  rice,  and  sundry  provisions,  and  valued  at  aboat  81,700,000.  In 
1896  the  shipments  of  lamber,  railroad  ties,  cotton,  and  naval  stores 
were  valued  at  more  than  $10,000,000. 


July  1, 1896,  balance  unexpended   ^16, 000. 00 

Jane  30,  1897,  amount  expended  during  flfloal  year   8, 268. 34 


July  1, 1897,  balance  unexpended   6>  731. 66 

July  1,  1897,  outstanding  liabilitieB   $4, 063. 83 

July  1,  1897,  atnonnt  covered  by  uncompleted  oontraote   1, 590. 12 

  5,643.94 


July  1, 1897,  balance  available   1^087.72 


Anionnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jntie  30, 
1899,  for  maintenance    15, 000. 00 


I  Sabmitted  in  compliance  with  reqatrements  of  seotiona  2  of  river  and 
{   harbor  acts  of  1866  and  1867  and  of  sundry  oItU  act  of  Jane  4, 1887. 

(See  Appendix  If  8.) 

9.  Cumberland  Sound,  Georgia. — ^The  available  depth  of  the  entrance 
in  its  unimproved  condition  varied  from  11  to  12.5  feet  at  mean  low 
water.  The  mean  rise  and  &11  of  tide  is  5.9  feet.  The  original  plan 
for  improving  the  entrance  to  Cumberland  Sound  was  sabmitted  in 
1879  and  is  given  in  Appendix  I  8,  Annual  Beport  of  the  Chief  of 
Engineers  for  that  year.  The  revised  plan  of  improvement  was  sab- 
mitted in  1891  and  is  contained  in  Appendix  2?,  Annual  Beport  of  the 
Chief  of  Engineers  for  that  year.  A  second  revision  of  the  original 
plan  of  improvement,  rendered  necessary  from  the  fact  that  funds  were 
supplied  irregularly  and  in  entirely  inadequate  amounts  for  the  proper 
prosecution  of  the  work,  was  submitted  by  Captain  Carter  on  June  12, 
1896,  and  is  contained  In  the  report  of  the  Chief  of  Engineers  for  1896, 
page  1293.  This  plan  of  improvement  was  submitted  to  a  Board  of 
Engineers,  whose  report,  dated  December  18, 1895,  is  given  in  the  Be- 
port of  the  Chief  of  Engineers  for  1890,  page  1289.  It  contemplates  the 
construction  of  two  jetties,  composed  of  riprap  stone  with  a  mattre^ 
hearting  wherever  admissible,  resting  upon  a  foundation  mattress  of 
brash  or  of  logs  and  brash,  starting  respectively  from  the  shores  on  oppo- 
site sides  of  the  entrance  and  extending  seaward  across  the  bar  upon 
lines  so  directed  that  the  ends,  resting  in  30  feet  at  mean  low  watw,  will 
be  parallel  to  each  other  and  about  3,900  feet  apart.  Those  Jetties  are 
intended  to  establish  a  mean  low-water  channel  across  the  bar  not  less 
than  19  feet  in  depth. 

This  project  was  authorized  by  the  law  of  Jane  3, 1896,  and  in  accord- 
ance with  it  work  has  been  carried  on  during  the  fiscal  year  just  ended. 
The  cost  of  the  impn>vement  was  originally  estimated  at  $2,071,023,  as 
revised  in  1891  at  $2,079,500,  and  as  revised  in  1895  at  $2,350,000. 

The  entire  amount  expended  on  the  improvement  of  the  entrance  to 
Cumberland  Soundj  from  its  commencement  to  June  30, 1896,  including 
all  outstanding  liabilities,  was  $932,500,  and  had  resulted  in  carrying  the 
north  jetty  18308.8feet  and  the  sonth  jetty  10,062.48  feet  seaward  from 
their  initial  points  on  shore.  There  had  been  used  in  this  work  574,276 
s<iuare  yards  of  mattresses,  133,866.74  cubic  yards  of  riprap  stone,  and 
2,071.80  cubic  yards  of  oyster  shells. 

At  the  end  of  the  fiscal  year  of  189G  the  nnfinished  jetties  were  in 
good  condition.  Owing  to  the  lack  of  funds,  it  had  been  impracticable 
to  cany  on  operations  with  vigor  and  thus  to  obtain  control  of  the 
channel  location.  The  latter  crossed  the  sonth  jetty  and  then  extended 
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eastvaird  to  deep  water  of  the  ocean.  The  least  channel  depth  over  the 
bar  was  reported  to  be  about  15  feet. 

The  river  and  harbor  act  approved  June  3, 1896,  contained  an  appro- 
priation of  $5^000  for  coutinning  the  improvement,  with  the  followinfjr 
provision : 

Provided,  That  contrftota  may  be  entered  into  by  the  Secretary  of  War  for  snob 
material  anil  work  ae  may  be  necessary  to  compl«t«  the  present  project,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  two  million  three  Inmdred  and  forty-five  thonsaud  dollars,  exclusive  of 
amount  herein  and  heretofore  appropriated. 

Under  this  provision  a  contract  was  entered  into  October  8, 1896, 
with  the  Atlantic  Goutracting  Oompany,  of  New  York,  K  Y.,  for  alt 
jetty  work  required  for  the  improvement.  Work  was  commenced  on 
December  l  and  continued  to  the  end  of  the  fiscal  year.  Daring  this 
time  the  north  jetty  was  extended  1,677.8  feet  to  Station  19,862.8  and 
the  south  jetty  was  extended  3,792.2  feet  to  Station  13,854.7.  There 
were  put  into  the  north  jetty  92,345.34  square  yards  of  brash  mat- 
tresses, 4,794.30  cubic  yards  of  third-class  and  842.94  cubic  yards  of 
fonrth-class  riprap  stone.  There  were  put  into  the  south  jetty  1^53,942.38 
square  yards  of  brush  mattresses,  4,643.66  cubic  yards  of  third-class 
and  8,018.35  cubic  yards  of  fourth-class  riprap  stone. 

The  channel  still  crosses  the  south  jetty  and  the  depth  over  the  bar 
has  decreased  to  13  feet  at  mean  low  water.  A  new  north  channel 
seems  to  be  making  between  the  jetties;  this  can  be  hastened  by  dredg- 
ing, and  if  once  formed  may  be  held  in  that  location  by  a  vigorous  pros- 
eoation  of  the  jetty  work. 

B^re  the  improvement  (in  1879)  the  annual  in  and  out  bound  toiv 
nage  at  Femandina  was  about  300,000,  and  the  vatae  of  uuport«  and 
exports  about  $2,500,000,  lumber,  naval  stores,  and  cotton  being  the 
prhicipal  articles.  In  1896  these  ngnres  had  risen  to  about  400,000  and 
abont  $9,500,000,  respectively.  In  addition  to  the  former  articles  of 
export,  a  considerable  amount  of  phosphate  rook  was  ediipped  ooastwise 
and  to  foreign  ports. 


July  1,  1896,  balance  unexpended   $5, 000. 00 

Amoont  appropriated  by  sundry  civil  act  approved  June  4, 1897   350, 000. 00 


356,000.00 

June  30,  1897,  amount  expended  dnilog  fiscal  year   4,170.99 


July  1,  1897,  balance  unexpended   '  350, 829. 01 

July  1,  1897,  outstanding  liabilities   449, 360. 63 

July  1,  1897,  amount  covered  by  uncompleted  contracta  ■  1, 692, 510. 98 


'  Amount  (estimated)  required  for  completion  of  existing  project          1, 995, 000. 00 

Amount  that  can  be  profitably  expended  in  fiacal  year  ending  June 
30,  1899     460,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  saudry  oLvil  act  of  June  4, 1897. 

(See  Appendix  K  9.) 

10.  Inside  water  route  heticeen  Savannah^  Qa,^  and  Fernandina^  Fla. — 
The  location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
Charts  Nos.  156  and  157,  and  a  detailed  description  of  it  and  its  original 
condition  is  given  in  Captain  Carter's  report  of  a  snrvey  dated  Novem- 
ber 26, 1891,  which  is  printf  d  as  part  of  Appendix  K 12,  Annual  Beport 
of  the  Chief  of  Engineers  for  1892,  pages  1311-1326. 


■The  sum  of  9346,000  of  this  amount  is  to  be  paid  to  oontractor  for  work  don^ 
reserving  ^.829.01  for  oontinnncies. 
■This  work  is  carried  on  nnoer  a  coutinning  contract. 
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The  distance  from  Savannah  to  Fernandina  by  the  inside  route  jast 
described  is  aboat  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  mileSj 
and  at  Brunswick  by  about  12  miles. 

In  its  original  condition  the  channel  depth  was  lesB  than  5  feet  at 
mean  lov  vater  in  some  places. 

^e  original  project  of  improTement^  adoptedjn  ld92,  provides  for  the 
establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Femandina,  Fla.  This  is  to  be  accomplished  by 
the  improv^ent  of  Bomerly  Marsh,  Mad  Siver,  Little  Mud  River,  and 
Jekyl  Creek  by  means  of  dredging  and  fhe  consfa*uction  of  closure  dams 
and  training  walls  of  brash  mattresses  loaded  with  riprap  stone.  The 
estimated  cost  of  the  improvement  is  9105,000,  provideii  that  the  entire 
sum  is  made  at  once  available.  If  funds  are  made  available  in  smaller 
amounts,  the  cost  of  the  improvement  will  be  increased. 

The  work  so  far  has  been  entirely  confined  to  Jekyl  Greek,  where  the 
channel  depth  is  6  feet  now  as  against  4.08  &et  on  the  bar  at  the  moath 
before  improvement. 

The  total  amonnt  expended  up  to  Jane  30, 1896,  indading  all  ont- 
standing  liabilities,  was  $35,000,  and,  together  with  the  appropriations 
made  for  Jekyl  Creek,  resulted  in  the  completion  of  the  training  wall  at 
the  month  and  the  removing  of  63,330.97  cubic  yards  of  material  from 
the  channel  in  the  creek  and  over  the  bar  at  the  month. 

So  far  as  known,  the  training  wall  at  the  mouth  of  Jekyl  Greek  and 
the  dredged  channel  at  and  near  the  same  locality  were  in  good  condi- 
tion at  the  end  of  the  fiscal  year  of  1896. 

Ko  work  was  done  during  the  fiscal  year  just  ended ;  the  training 
wall  remains  in  good  condition,  but  the  channel  has  shoaled  about  1 
foot  at  a  place  inside  and  at  another  one  outside. 

The  value  of  the  commerce  passing  through  this  route  was  estimated 
in  1890  at  between  $200,000  and  $400,000  per  annum.  For  1896  the 
commerce  is  estimated  at  20,000  tons,  valued  at  $2,000,000. 


July  1,  lS96jbaluiee nnezpeDded  $1^000.00 

JimeSO,  tSvl,  sminint expended  dnxing  flMutlfear....   1,489.19 


Jnly  1,  1897,  balance  nnezpended   1JL510.61 

July  1,  1897,  oatetendiBgllabilitiea   $270.00 

Jnly  1,  }897,  amonnt  oorered  by  nnoompletod  oontraots   11, 000. 00 

  11,270.00 


Jnly  1, 1897,  balance  available   1,340.51 


{Amonnt  (estimated)  reqnirod  for  completion  of  existing  project   56, 000. 00 

Amonnttbatoanbeprofitabl^expendedinflBcalyearen^ng Jane30,1899  6^  000.00 
Submitted  in  oompliance  with  reqairementa  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 

(See  Appendix  N 10.) 

11.  Memoving  sunken  vesaeU  or  waft  obstrucHng  or  mdangerwg  novt- 
gation. — ^The  removal  of  the  wreck  of  an  unknown  wooden  vessel  or  raft 
of  logs  sunk  in  Darien  Harbor,  for  which  an  allotment  of  $900  was 
made  by  the  Secretary  of  War,  will  be  undertaken  early  during  the 
coming  fiscal  year. 

(See  Appendix  K  11.) 

SUBVBT  KADB  IN  OOMPLIANOE  WITH  BIVEB  AJVD  HARBOR  ACT  OF 

JUME  3,  1896. 

The  sorv^y  c£  Doboy  Bar^  Georgia,  with  a  view  to  securing  a  depth 
of  24  feet  at  mean  high  water,  and  to  ascertain  whether  the  present 
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obBtractioii  can  be  removed  by  means  of  dredging,  required  by  tbe  act 
of  Jane  3, was  made  by  the  local  engineer,  Gapt.  O.  M.  Carter, 
Corps  of  Engineers,  and  report  thereon  submitted  February  25, 1897, 
througb  tbe  division  engineer.  Col.  Peter  C.  Hains,  Corps  of  Engineers. 
Captain  Carter  states  that  the  material  composing  tbe  bar  is  a  mixture 
of  fine  sand  and  fragments  of  shells  and  when  loosened  and  thrown  into 
suspension  is  easily  moved,  and  that  such  material  can  be  handled  read- 
ily by  a  hydraulic  dredge. 

To  dredge  a  channel  300  feet  wide  and  24  feet  deep  at  mean  bigb 
vater  along  the  line  proposed  by  the  local  officer  will  require  the  removal 
of  about  4^,000  cubic  yards  of  material.  Should  it  be  practicable  to 
secure  tbe  use  of  a  Government  hydraulic  dredge  for  this  work,  which 
is  doubtful,  it  is  estimated  that  the  cost  of  opening  the  channel  will  not 
exceed  $45,000.  If  no  sach  dredge  be  available,  the  cost  will  be  about 
$70,000.  The  cost  of  maintenance  is  indeterminate. 
'  Unless  sufficient  funds  be  provided  at  one  time  to  complete  the 
improvement.  Captain  Carter  recommends  that  no  work  whatever  be 
done  there.  In  his  opinion  the  improvement  of  Boboy  Bar  is  worthy 
of  being  undertaken  by  the  General  Government  only  to  the  extent  and 
under  the  conditions  stated  in  his  report,  and  these  views  are  concurred 
in  by  the  division  engineer.  Colonel  Hains. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
"So.  IZy  Fifty-flfbh  Congress,  first  session.  (See  also  Appendix  K 12.) 

IHPBOVEMEirr  OF  CERTAIN  BITERS  AND  HABBORS  IN  FLORIDA. 

This  district  was  in  the  charge  of  Lient.  Col.  W.  H.  H.  Benyanrd, 
Corps  of  Engineers,  having  nnder  his  immediate  orders  Lieut.  Jamra 
J.  Meyler,  Corps  of  Engine^s,  to  February  19, 1897,  and  Lieut.  Robert 
P.  Johnston,  Corps  of  Engineers,  since  September  14, 1896. 

J.  8t.  Johns  RiveTj  Florida, — Tbe  original  plan  contemplated  the  for- 
mation of  a  continuous  channel  with  a  mid-depth  of  not  less  than  15 
feet  at  mean  low  water  from  Jacksonville  to  the  ocean,  a  distance  of 
about  27.5  miles.  The  two  points  where  work  was  required  to  gain  this 
depth  were  at  the  bar  at  the  mouth  and  in  a  reach  of  the  river  near 
Dames  Point,  12  miles  above.   The  work  was  divided  into  two  parts: 

1,  The  formation  of  a  channel  across  the  bar  at  the  mouth  by  the 
concentration  and  direction  of  the  tidal  currents  by  two  jetties  to  start 
from  opposite  shores  at  the  entrance,  and  to  converge  until  on  the  bar 
their  outer  ends  shonid  be  approximately  parallel  and  1,600  feet  apart 

2.  The  improvement  of  the  Dames  Point  reach  by  dredging  and  the 
construction  of  Torks  of  protection  under  a  project  approved  June  11, 
1891,  and  modified  March  28, 1892. 

The  bar  at  the  mouth  is  formed  of  sand.  Previotm  to  tbe  commence- 
ment of  operations,  the  mean  low-water  channel  depth  across  it  varied 
from  5  to  7  feet,  with  a  tidal  range  of  5.22  feet.  The  channel  across  the 
bar  shifted  continaonsly  nortii  and  south  through  a  range  of  about  1 
mile. 

It  was  estimated  that  the  cost  of  obtaining  a  channel  over  the  bar  15 
feet  in  depth  at  mean  low  water  by  the  approved  project  would  be 
$1,306,409,  and  for  improving  the  river  in  accordance  with  the  approved 
modified  project,  which  contemplated  a  navigable  channel  having  a 
depth  at  low  water  of  18  feet  from  inside  the  bar  to  Jacksonville,  vonid 
be  $324,000. 

The  amount  expanded  up  to  Jane  30, 1896,  was  $1,416,523.68. 

The  ittoreaaed  cost  of  we  work  ali-eady  accomplished  is  $110,691. 


RIVEB  AND  HABBOB  tUPBOVEMENTS. 


239 


This  is  attributable  to  the  £Ebct  that  for  many  years  daring  the  early 
part  of  its  progress  long  and  frequent  intermisnons  were  made  neces- 
sary by  reason  of  a  want  of  adequate  appropriations  for -carrying  on  a 
work  of  this  magnitude.  Under  these  circnmstances  favorable  con- 
tracts could  not  be  made,  and  the  uncompleted  work  was  subject  to 
great  deterioration  during  these  suspensioua. 

No  work  on  the  north  jetty  has  been  done  since  December,  1891.  Its 
foundation  at  that  time  was  ont  to  Station  10,934.  The  soutii  jetty  has 
been  extended  to  Station  10,712. 

The  improvement  of  the  river  between  the  bar  and  Jacksonville  was 
effected  by  the  citizens  of  Dnval  County,  Fla.,  at  a  cost  of  (303,206.25. 

Under  authority  granted  in  the  river  and  harbor  act  of  August  IS, 
1894,  a  rei>ort,  with  plans  and  estimates,  was  submitted  for  continuing 
the  work  of  improving  the  stretch  of  the  St  Johns  Biver  under  con- 
sideration,  with  a  view  of  securing  a  channel  depth  of  24  feet.  The 
plan  submitted  contemplated,  in  addition  to  dredging  the  river,  the 
raising  and  extension  of  both  jetties,  the  estimated  cost  of  both 
improvements  being  $2,109,750. 

In  the  fall  ef  1895  the  subject  of  the  improvement  at  the  mouth  of 
the  river  and  of  its  maintenance  was  referred  to  a  Board  of  Engineer 
Officers.  This  Board  recommended  that  the  jetties  should  be  raised 
from  their  inner  ends  out  at  an  estimated  cost  of  $500,000,  and  stated 
that  permanence  of  channel  depth  could  be  maintained  by  extensions 
of  the  jetties  or  by  dredging  at  an  annual  cost  of  about  $30,000,  in 
addition  to  first  cost  of  dredge,  estimated  at  $70,000. 

Under  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896,  the 

Sr<yect  for  securing  a  channel  depth  of  24  feet  at  mean  low  water  from 
aoksonville  to  the  ocean  was  adopted,  and  the  amount  of  $200,000  was 
appropriated  for  continuing  operations  in  accordance  therewith. 

It  was  decided  to  expend  $150,000  of  the  available  amount  by  eon- 
tract  in  raising  the  south  jetty  to  the  main  height  of  the  w^ter  at  the 
beginning  of  ebb  flow  from  the  present  end  of  the  concrete  coping  at 
Station  1,260  to  about  Station  8,000,  and  such  other  work  as  tiiis  amount 
will  permit. 

A  contract  was  entered  into  January  2, 1897,  for  the  work  contem- 
plated. Work  began  March  18, 1S97.  At  the  end  of  the  fiscal  year  a 
total  of  21,917.05  tons  of  flrst-class  stone  and  213.36  tons  of  second- 
class  stone  bad  been  placed  upon  the  south  jetty,  building  it  up  to  the 
height  desired  between  Stations  1,700  and  ^700  and  between  Statdons 
7,200  and  8,200. 

A  comparison  of  a  map  of  a  survey  of  the  entrance  to  the  river  made 
in  Jane  with  that  of  last  year  shows  a  slight  improvment  of  the  avail- 
able chfuinel  depth  across  the  bar.  The  available  mid-channel  depth  at 
mean  low  water  is  14|  feet  as  against  14  &et  last  year.  The  shoal  form- 
ing the  crest  of  the  Imt  has  advanced  seaward  between  200  and  300  feet. 
The  extensive  shoal  along  the  inside  of  the  north  jetty  has  increased 
somewhat  in  size  and  has  encroached  upon  the  channel  so  that  opposite 
Station  3,000  of  the  south  jetty  the  channel  is  some  200  feet  narrower 
than  last  year.   Ample  width  and  depth  exists  at  this  place,  however. 

With  the  exception  of  the  two  lower  cuts  dredged  in  the  river  between 
Jacksonville  and  the  bar  the  dredged  channel  has  been  maintained.  In 
St.  Charles  and  Browns  Creek  cuts  the  depth  has  increased.  In  the 
case  of  Brown  Creek  cut  a  slight  deposit  is  noticeable  in  the  lower  end, 
the  probable  result  of  the  scour  above.  At  the  two  lower  cuts,  Cedar 
Greek  and  Mile  Point  cuts,  a  very  considerable  shoaling  has  taken 
^aoe,  more  at  the  latter  than  at  the  former.  The  amount  of  this  shoaling 
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has  uot  as  yet  beeu  definitely  ascertained.  The  available  channel 
depth  is  now  no  greater  in  the  river  than  on  the  bar  at  the  moatb.  The 
necessity  for  the  building  up  and  extension  of  the  Cedar  Creek  training 
wall  and  the  construction  of  a  training  wall  at  Mile  Point  cat  is  now 
beyond  question,  although  the  cost  of  the  latter,  which  will  be  consid- 
erable, has  not  been  included  in  the  estimate  for  the  improvement 
contemplated. 

The  manner  of  expenditure  of  the  sum  of  $50,000,  reserved  ftom  the 
appropriation  under  which  work  is  now  in  progress,  has  not  as  yet 
been  definitely  decided  npou.  The  object  in  view  in  reserving  this 
amount  was  to  have  money  available  for  the  purpose  of  dredging  the 
bar  at  the  mouth  should  this  prove  to  be  advisable. 

The  following  table  shows  the  condition  of  commerce  in  1S80,  when 
tiie  work  of  improvemeut  began;  in  1886,  just  prior  to  the  time  the 
effect  of  the  improvement  was  perceptible  on  navigation,  and  in  1890 — 
all  derived  from  records  of  the  custom-house: 


Ymt. 

TuboIb  entered. 

Tesflcls  cleared. 

Knniber. 

Aggregate 
tonnage. 

Average 

tonnago. 

Number. 

AKgregate 
tonnage. 

Average 
toanage. 

3S3 

165,731 

m 

416 

172,976 

414 

SS3 

123, 170 

271 

116,041 

428 

348 

328,008 

027 

350 

340,163 

973 

378 

358,  H6 

023 

374 

»0,311 

set 

July  1, 1896,  balance  nnexpended   $200, 476. 32 

Jane  30, 1897,  amount  expended  daring  fiscal  year   *35, 974. 74 


Jaly  1, 1897,  balaoee  unexpended   164, 501. 58 

July  1, 1897,  ontBtanding  liabilities   $19, 323. 15 

July  1, 1897,  amount  covered  by  unoompleted  contracts          85,413. 08 

,   :   104,735.23 


July  1, 1897,  balance  available   69,  766. 35 


'  AmCQTit  (eatimated)  required  for  completion  of  existing  project          1, 909,  750.00 

Amount  that  can  be  pn^tably  expended  in  fiscal  year  ending  June 

30,1899    500^000.00 

Submitted  in  oomplianoe  with  requirements  of  seotio&H  2of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June4, 1897. 

(See  Appendix  O  1.) 

J3,  Volusia  Bar,  Florida. — The  bar  is  located  at  the  south  end,  or  head, 
of  Lake  George,  St.  Johns  Biver,  about  162  miles  from  the  mouth. 

An  examination  of  the  locality  with  a  view  to  improvemeut  was  made 
in  1870,  and  a  plan  was  presented  which  contemplated  the  constmction 
of  two  jetties  carried  out  beyond  the  bar  with  their  ont«r  ends  from 
200  to  250  feet  apart,  with  a  view  of  obtaining  a  depth  of  6  feet  at  low 
water  over  the  bar. 

Before  any  improveuteiit  was  commenced  the  channel  over  the  bar  was 
very  crooked  aud  had  a  least  depth  varying  from  3J  to  4^  feet. 

The  plan  above  presented  was  modified  more  or  less  in  succeeding 
years,  still  maintaining  the  jetties,  and  dredging  if  necessiuy  to  assist 
in  gaining  the  depth. 

In  1887  this  project  was  modified  so  as  to  limit  the  depth  to  5  feet, 
already  attained,  which  was  deemed  sufQcient  for  the  steamers  navi- 
gating the  upper  St.  Johns  Biver. 

With  the  appropriations  made  since  the  inception  of  the  prqject,  two 
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jetties  hare  been  boilt  starting  from  opposite  sides  of  the  liyer  bank 

at  the  sonth  edge  of  the  lake  and  converging  nntil  upon  the  bar  they 
are  230  feet  apart  The  east  jetty  is  3,400  feet  long  and  the  west  jett^ 
2,200  feet.  They  are  bailt  to  the  level  of  mean  low  water  tbronghont 
nearly  their  entire  lengths.  Two  rows  of  firmly  set  piles  provided  with 
waliug  pieces  confine  boats  to  a  100-foot  channel  aci-oss  the  crest  of  the 
bar.  Two  hundred  and  fifty-eight  cnbic  yards  of  material  was  dredged 
and  the  fender  piles  were  repaired  in  November,  1S93. 

With  the  money  made  available  for  this  work  by  the  two  appropria- 
tions of  $1^000  each  made  by  acts  of  Aagnst  IS,  1894,  and  Jane  3, 1896, 
respectively,  dredging  to  ta»  extent  of  4,242  cubic  yards  was  done  by 
oontraot  in  September  and  Ootober,  1896.  This  resulted  in  a  channel 
through  the  shoal  near  the  ends  of  the  jetties  having  a  least  width  of 
80  feet. 

Ad  appropriation  of  $2,000  is  required  each  year  to  keep  the  bar  in 

a  navigable  condition. 

The  amount  expended  up  to  June  30, 1896,  was  $26,790.91. 

Ko  commercial  statistics  are  available  prior  to  1888.  The  amount  of 
freight  carried  decreased  from  15,637  tons  in  1889  to  7,681  in  1896. 

The  improvement  has  had  no  effect  on  commerdal  interests  except  to 
render  navigatitm  safer  and  more  reliable. 

Jtilj  1, 1896,  balanoD  unexpended   93, 309. 09 

June  SO,  1897,  anunmt  expended  during  flaoal  year   %  309. 09 

t  Amoant  that  can  be  profitably  expended  in  fiscal  year  mding  June  SO, 


i  Sabmitted  in  compliance  with  reqniiementc  of  seotiotie  3  of  river  and 
\   harbor  acts  of  ls66  and  1867  ana  of  eondr;  civil  act  of  Jane  4, 1897. 

(See  Appendix  O  2.) 

3,  Oeklawaha  Biver,  Florida,— "Iba  Ocklawaha  fiiver  has  its  source 
in  Lake  Apopka,  central  Florida^  flows  slightly  west  of  north  for  about 
104  miles,  measured  along  the  axis  of  the  cluuind,  then  almost  due  east 
for  21  miles  farther,  when  it  unites  with  the  St.  Johns  Biver.  The  Ock- 
lawaha Biver  is  the  principal  outlet  of  a  number  of  large  lakes,  the 
aggregate  area  of  which  is  about  175  square  miles. 

From  Lake  Griffin  down  for  a  distance  of  about  28  miles  the  river 
flows  through  a  wide  savanna  submerged  about  1  foot  under  water  and 
covered  with  a  dense  growth  of  saw  grass.  On  this  reach  the  river 
averages  from  30  to  40  feet  in  width  and  has  a  least  channel  depth  of 
about  5  feet;  the  current  is  very  sluggish. 
.  The  impediments  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eelgrass. 
From  the  savanna  to  the  month,  a  distance  of  about  58  miles,  the  banks 
are  covered  with  a  dense  growth  of  cypress  and  other  timber.  On  this 
reach  the  river  avertwes  ^rom  60  to  70  feet  in  width,  and  the  least  chan- 
nel depth  is  4  foet.  The  average  velocity  of  the  current  is  consider- 
ably greater  than  on  the  upper  river,  being  about  1.3  feet  per  second. 
The  principal  obstructions  to  navigation  here  are  snags  and  overhang- 
ing trees. 

The  project  for  the  improvement  of  this  river  consists  in  removing 
snags,  overhanging  toeeSj  floating  islands,  and  other  obstructions  of 
hke  character,  so  as  to  give  a  iair  navigable  channel  of  4  feet  deptii 
from  the  mouth  to  Leesburg,  at  the  head  of  Lake  Griffin,  a  distance 
of  94  miles.   The  estimated  cost  of  this  work  is  $26,000. 

All  appropriations  made  prior  to  the  one  in  act  of  June  3, 1806,  have 
been  expended  in  removing  snags  and  overhanging  trees.  The  result 


2,000.00 


EiTa97- 


■16 


Digiiized  by 


Google 


242      BEFOKT  OF  THE  CHISF  OF  ENGINEEBS,  U.  S.  ABMT. 


has  been  to  place  tlie  river  in  a  furly  navigable  condition  for  a  distAoee 
of  about  60  milea  from  its  moath. 

The  amoont  e^>ended  npon  this  improvement  to  Jane  1S96,  was 
$i3;954.17.  Tbis  amoantinolades  $4,000  appropriated  for  maintenance. 
The  appropriation  of  $3,000  for  maintenance,  made  in  act  of  June  3, 
1896,  will  be  expended  in  removing  such  logs  and  overhaugiug  trees  as 
have  become  obstructions  during  the  cessation  of  work. 

The  improvement  of  this  river  has  had  no  effect  on  commercial  iuter- 
ests  except  to  render  navigation  more  safe.  If  the  project  were  com< 
pleted,  large  amounts  of  agricultural  products  and  geuer^  merchandise 
would  be  carried  by  water  &om  Leesbnrg  to  Jackson^e. 

July  ],  1896,  balanoe  nnexpended   $3, 015. 83 

Jnne  SO,  1897,  auioaot  oxpeodod  daring  fisoal  year   45.83 

July  1,  1897,  balance  nnexpeodod   3,  OCO.  00 

'  f  Amount  (estimated)  reqniTed  for  oompletion  of  existing  project   15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiecal  year  ending  Jane  30, 

1899,  iaelnding  mafntenanoe   17,000.00 

Submitted  in  compliance  with  reqnirements  of  aeotions  3  of  river  and 

harbor  acts  of  1866  and  1867  um  of  Bimdiy  oItU  act  of  Jmio  4,  1887. 

!    (See  Appendix  O  3.) 

'  4.  8t  Augustine  Sarhor,  Florida. — The  approved  project  is  to  protect 
the  shores  on  the  north  and  south  side  of  the  entrance  from  erosion, 
by  groins  constructed  of  riprap  on  brush  foundation  and  capped  with 
concrete. 

Work  was  begun  in  1889.  Seven  groins  in  all  have  been  built,  three 
on  the  north  beach  and  four  on  Anastasia  Island,  on  the  south  side  of 
the  entrance.  Their  lengths  vary  from  220  to  549  feet. 

The  erosion  of  the  shore  line  has,  with  slight  exceptions,  been  stopped. 
The  outer  portion  of  the  north  beach  has  been  boilt  oat  to  the  extremi- 
ties of  the  groins. 

The  appropriation  made  in  act  of  August  18,  1894,  has  not  been 
expended,  as  there  has  seemed  to  be  no  immediate  necessity  for  further 
work  to  protect  the  beach.  The  amount  available  is  reserved  for 
emergencies  that  may  arise  as  the  result  of  storms  or  a  sudden  wearing 
away  of  the  shore  line. 

The  amount  expended  up  to  June  30, 189C,  was  $64,925.84. 

This  improvement,  being  confined  to  the  protection  of  the  outer  shore 
lines  of  the  entrance,  has  had  no  effect  whatever  on  the  character  aud 
amount  of  commerce. 

July  1, 1896,  balance  noez:paided   t6, 074. 16 

Jnne  30, 1897,  amount  expended  during  fiscal  year   74. 06 

July  1, 1^,  balance  unexpended   6, 000. 10 

{Amount  (estimated)  required  for  oompletion  of  existing  project   34,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  4.) 

,  5.  Indian  Biver,  Florida. — Operations  under  existing  projects  and 
separate  appropriations  are  intended  to  be  carried  on  at  tm^  localities 
on  this  river,  viz: 

The  portion  of  the  riv&e  proper  between  Gloat  Greek  ^d  Jupiter  Inlet, 
Negro  Out  at  Indian  Biver  Inlet,  aud  Jupiter  Inlet. 

As  provided  for  by  the  river  and  harbor  act  of  1890,  a  survey  was 
^ade  of  that  portion  of  the  river  between  Goat  Creek  and  Jupiter  Inlet 
and  a  project  approved,  whu:h  contemplated  making  a  continuous  chan 
Del  5  feet  deep  at  low  water  and  at  leaist  75  feet  wide  in  the  straight 
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readies^  Tritb  as  mncli  greater  width  in  the  tarus  as  may  be  required. 
It  was  estimated  that  the  work  proposed  would  cost  approximately 
$44,000. 

The  Florida  Coast  Liue  Caual  and  Transportation  Company  possessed 
a  franchise  granted  by  the  Btate  of  Florida  which  included  this  portion 
of  the  river  and  had  dredged  a  contiuuons  navigable  channel  along  it 
50  feet  wide  and  5  feet  deep.  After  considerable  delay  the  caual  com- 
pany made  the  necessary  relinquishment  of  the  rights  they  possessed 
under  their  franchise,  and  work  under  the  appropriation  of  July  13, 1892, 
was  commenced  by  the  United  States  hydranlic  dredge  Suwanee  July 
28, 1895.  The  channel  previously  dredged  by  the  Florida  Coast  Line 
Canal  and  Transportation  Company  was  widened  at  Long  Canal,  High 
Bank  Canal,  Curved  Canal,  and  Conch  Bar,  by  dredging  a  cnt  60  feet 
wide  and  6  feet  d^  along  one  side.  The  aggregate  length  of  all  the 
cuts  made  by  the  Xfnited  States  was  11,075  feet,  and  the  total  amount 
dredged  was  66,665  cnbic  yards. 

Negro  Cut. — The  river  and  harbor  act  of  August  18, 1894,  appropriated 
$5,000  for  dredging  at  Kegro  Cut,  Indian  Kiver  Inlet.  The  urgent 
deficiency  act  of  March  2^  1896,  made  a  further  appropriation  of  $16,000 
for  the  same  work. 

The  approved  project  for  this  portion  of  the  improvement  contem- 
plates the  formation  of  a  channel  100  feet  wide  and  6  feet  deep  from  the 
channel  of  Indian  Biver  through  Kegro  Cut  to  the  bar  at  Indian  Biver 
Inlet  aud  the  construction  of  a  suitable  training  wall  for  its  protection, 
at  an  estimated  cost  of  $32,776. 

Dredging  began  with  the  United  States  snag  and  dredge  boat  Suwa- 
nee on  January  9, 1896,  aud  the  channel  called  for  by  the  project  was 
completed  September  26, 1806.  The  total  amount  of  material  removed 
was  93,583  cubic  yards. 

The  available  channel  depth  before  improvement  began  was  feet. 

The  river  and  harbor  act  of  June  3, 189C,  appropriated  $7,500  for 
the  work  at  Indian  Biver  Inlet.  The  amount  previously  available 
being  Buflicient  to  complete  the  dredging,  it  is  desirable  to  expend  this 
appropriation  in  the  construction  of  a  training  wall  for  the  protection 
of  the  dredged  channel  as  contemplated  in  the  project,  but  under  a 
decision  of  the  Comptroller  of  the  Treasury  such  an  application  of  funds 
is  not  permissible  without  further  action  of  Congress. 

Jupiter  Inlet, — By  act  approved  February  26, 189C,  an  appropriation 
of  $500  was  made  to  open  Jupiter  Inlet  for  the  passage  of  boats  and 
small  vessels. 

An  examination  of  this  inlet  was  made  March  16.  It  was  found  that 
the  iulet  was  entirely  closed  by  a  ridge  of  sand  extending  irom  the  bluff 
line  on  the  north  side  to  the  bluflP  line  on  the  south  side,  the  ridge  vary- 
ing in  width  from  360  to  800  feet  at  low  water.  The  crest  of  this  ridge 
was  at  an  elevation  of  from  7  to  9  feet  above  low  water. 

On  August  19, 1896,  a  project  for  the  improvement  was  approved 
calling  for  a  cut  40  feet  wide  on  the  bottom  and  2  feet  deep  at  low  water. 
An  agreement  to  do  the  work  for  the  amount  of  money  appropriated, 
$500,  was  entered  into  August  31 , 1896.  Work  began  September  5  and 
was  completed  September  19, 1896. 

The  amounts  appropriated  for  the  different  improvements  to  end  of 
the  fiscal  year,  June  30,  1897,  are; 

Indian  BWer,  between  Goat  Creek  and  Jnplter  Inlet   $15,000 

Negro  Cut,  Indian  Biver  Inlet   37.600 

Jnplter  Inlet   500 

The  amount  expended  on  Indian  Biver  between  Goat  Creek  and  Jupi- 
ter Inlet  up  to  June  30, 1896,  was  $15,000  and  on  lifegro  Cut  $11,906.54. 
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The  commerce  has  materially  decreased  since  1S94,  when  the  improve- 
ment was  commenced.  At  that  time  there  were  seven  steamers  plying 
on  the  river  and  all  doing  a  good  business,  bat  the  destruction  of  the 
oranges  and  lemons  by  the  freeze  of  1894-95  so  seriously  damaged  trade 
that  the  steamers  were  laid  up.  During  the  past  year  a  new  line  of 
steamers  has  been  established  by  the  Florida  Coast  Line  and  Trans- 
portation Company,  and  this  compauy  oouftdeutly  expects  a  good  basi- 
neas  during  the  coming  season. 

ihduh  river  bbtwbbk  goat  crcek  and  juprbb  inuet. 

Amoaot  (eathnated)  required  for  completion  of  existing  project  $29, 000. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  29, 000. 00 
Babmitted  in  compliance  vith  requirements  of  sections  2  of  river  and 
barbor  acta  of  lw6  and  1867  and  of  sundry  civil  act  of  Jane  i,  1897> 

NRORO  CUT,  INDIAN  RIVSB  INLST. 


Jnly  1,  1696,  balance  unexpended   16, 683. 46 

Jnne  30,  1897,  amount  expended  daring  fiscal  year   6, 193. 97 

Joly  1,  1897,  balance  unexpended  -  8,399.49 

Jnly  1,  1897,  ontstandlng  liabUltiea....   600.00 

July  1,  1897,  balance  available   8, 799. 40 

JUPITBB  IKLET. 

Jnly  1,  1896,  balance  anexpended   500.00 

June  30,  1897,  amount  expended  daring  flaoal  year   600.00 

(See  Appendix  O  5.) 


6.  Northwest  entranee,  Key  West  Harbor^  Florida. — In  1882  an  appro- 
priation of,  $25,000  was  made  for  dredging  a  channel  through  the  bar 
at  the  northerly  eDtrauce.over  a  width  of  300  feet  and  to  a  depth  of  17 
feet  at  mean  low  water.  As  was  anticipated,  the  improvement  effiocted 
was  only  temporary. 

The  project  now  in  course  of  ezecntion  contemplates  gaining  a  depth 
of  17  feet  at  low  water  by  the  construction  of  a  jetty  on  the  northeast 
side  of  the  passage  or  eutrancef  to  be  supplemented,  if  consid^d  neces- 
sary, by  a  jetty  on  the  west  side  and  by  dredging  the  bar. 

Previous  to  the  inception  of  this  project  the  surveys  showed  a  chan- 
nel depth  over  the  bar  of  10,5  feet  at  mean  low  water. 

With  the  appropriations  made  prior  to  that  of  June  3, 1896,  aggre- 
gating $220,000,  a  jetty  has  been  constructed  on  the  northeasterly  side 
of  the  entrance  ll,3i)l:  feet  in  leiif^th.  Of  this  3,950  feet  measured  trom 
the  outer  end  has  been  built  to  the  heigiit  of  mean  low  water.  The 
remaining  portion  of  the  jetty  is  at  au  average  depth  of  4J  feet  below 
mean  low  water. 

With  the  appropriation  of  $80,000,  made  in  the  act  of  June  3, 1896, 
it  was  decided  to  begin  the  coustructiou  of  the  west  jetty.  In  order  to 
determine  the  best  location  of  this  jetty,  an  extended  series  of  bodngs 
to  rock  was  required.  The  survey  was  completed  in  February,  1897. 
Bids  {ov  doing  the  work  by  contract  were  opened  June  4, 1897,  and  the 
contract  was  awarded  to  the  lowest  bidder. 

No  survey  of  Uie  present  channel  across  the  bar  has  been  made 
recently,  but  it  is  believed  that  there  has  been  no  appreciable  cliange 
either  in  the  location  or  deptii  during  the  past  fiscal  year. 

The  amount  expeuded  uj)  to  June  30,  1896,  was  $216,734.09. 

The  estimate  presented  by  the  board  appointed  to  consider  the  project 
for  this  improvement  was.  for  the  construction  of  the  east  jetty  and 
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amounted  to  $500,000,  although  the  board  foresaw  the  probable  neces- 
'sity  for  the  construction  of  a  west  jetty.  Jkuthority  has  been  given  fbr 
the  commeDcement  of  oonstraction  of  the  west  jetly,  bat  no  increase 
in  the  estimate  has  as  yet  been  aatborized. 

The  clubracter  of  the  commerce  affected  by  this  improvement  is  some- 
what varied  and  complicated.  If  the  Improvement  were  completed,  the 
channel  would  be  used  by  all  steamships  plying  to  the  Gulf  ports,  espe- 
cially when  westward  bound.  The  improvement  already  effected  has 
given  a  safe  channel  over  the  northwest  bar  for  light-draft  steamers  at 
all  times. 

The  commerce  of  Key  West  itself  has  decreased  since  1892,  owing  to 
the  removal  of  several  cigar  factories.  The  amount  of  freight  carried 
through  the  northwest  channel  has,  on  the  other  hand,  increased  50  per 
cent.  This  freight  consists  of  agricnltoral  prodncts,  cattle,  lumlW, 
sponges,  cigars,  tobacco,  ship  stores^  and  general  merchuidise. 


July  1, 1896,  balance  nnexpended  188,269.91 

Jane  30, 1897,  amonnt  expended  dnring  fiioal  year   8, 088. 17 


July  1,  1897,  balance  nnexpended   75, 177. 74 

Jnly  1,  1897,  oatotanduig  liabilities   «43.40 

Joly  1. 1887,  amonnt  covered  by  tmcompleted  eontnwta   70, 000. 00 

  70,043.40 


July  1, 1897,  balanoe  available   S,  134. 34 


{AmoTui't  (estimated)  reqnired  for  oompletion  of  existing  project   225, 000. 00 

AmonntthatcaQbepToflt>ablyexpendediQfiaoalyearendiDg.Tune30, 1899  225,000.00 
Sobmitted  in  compliance  with  requiremeuts  of  oections  2  of  river  and 
harbor  acts  of  1866  and  1667  and  of  snndry  civil  act  of  Jane  4, 1897. 

(See  Appendix  O  6.) 

7.  Calooaahatchee  River,  Florida. — An  examination  of  this  river  with 
a  view  to  its  improvement ,  was  made  in  1879.  In  1887  a  survey  was 
made  from  Lake  Okeechobee  to  the  month. 

The  project  adopted  in  1^  called  for  deepening  the  channel  by 
dredging  from  the  month  to  Fort  Myers,  so  as  to  give  a  depth  of  7 
feet  at  mean  low  water  for  a  width  of  lOU  feet.  In  18S6  and  1888  this 
project.was  modified  so  as  to  include  the  improvement  of  the  upper 
river  as  far  as  Fort  Thompson  by  the  removal  of  snags  and  overhang- 
ing trees,  and  by  deepening  the  channel  near  Beautiful  Island  to  a 
depth  of  4  feet. 

Before  improvements  commenced  upon  this  river  there  was  a  practi- 
cable channel  5  feet  deep  at  mean  low  water  from  the  mouth  to  4  miles 
above  Myers.  The  portion  of  the  river  which  has  the  characteristics 
of  an  estuary  was  principally  obstructed  by  oyster  beds.  Above,  as 
£ir  as  FoTt  Thompson,  the  ruling  depth  was  3i  feet,  on  the  shoal  at 
Beautifhl  Island.  This  portion  was  obstracted  by  snags  and  over- 
hanging trees. 

With  the  money  appropriated  from  1882  to  1890  the  shoals  below 
Myers  were  dredged  to  a  depth  of  7  feet  and  the  channels  across  the 
bars  marked  with  suitable  piles.  Above  Myers  the  shoal  at  Beautiful 
Island  was  dredged  to  4  feet  and  a  dike  or  training  wall  provided  to 
concentrate  the  water  through  the  dredged  cut.  A  large  number  of 
snags  have  been  removed  from  this  portion  of  the  river. 

ihe  appropriations  since  1800  have  been  made  for  maintenance  and 
they  have  been  espended  in  removing  such  snags  and  overhanging 
trees  as  had  become  obstructions  during  the  cessation  of  work,  and  in 
repairing  the  channel  marks  on  the  lower  poiliou  of  the  river. 

An  appropriation  of  $1,000  annually  or  $2,000  biennially  will  be 
required  to  keep  this  river  in  a  fair  navigable  condition. 
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The  amonnt  expended  np  to  Jane  30, 1896,  was  ^29,892.25. 

It  is  proposed  to  expend  tbe  appropriation  of  June  3, 1896,  amonnt-' 
ing  to  $1,000,  in  clearing  the  river  of  sach  snags  and  overhanging 
treesj  and  dredging  the  shoals  where  they  are  less  than  the  required 
depth,  and  in  reestablishing  such  channel  marks  as  may  be  necessary, 
80  soon  as  the  services  of  the  United  States  snag  boat  ihieanee  become 


available. 

Jnly  1, 1896,  balance  unexpended   $1, 707. 75 

Jnly  1, 1897,  balance  anexMnded   1,  707. 76 

Jnly  1, 1897,  ontBtanding  llabilitiM   14. 04 

Jnly  1, 1897,  balance  available   1, 693. 71 

f  Amonnt  that  can  be  profitably  expended  in  flwwl  year  ending  Jnne  SOf 

J    1899,  for  maintenance   2, 000. 00 


]  Sabmitted  in  compliance  with  requirements  of  Beetions  2  of  river  and 
I   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  7.) 

S.  Charlotte  Rarbor  and  Pease  Creek,  Florida. — Work  upon  this  im- 
provement was  commenced  under  an  appropriation  of  $36,000  made 
by  the  river  and  harbor  act  of  September  19, 1890,  for  "improving, 
dredging,  and  deepening  the  channel  of  Charlotte  Harbor  and  Pease 
Greek  to  the  pier  at  Punta  (Jorda." 

The  survey  from  Boca  Grande  Pass  to  FuntaGorda  made  under  this 
appropriation  disclosed  a  channel  depth  of  19  feet  at  mean  low  water 
on  the  bar,  9  feet  at  the  shoals  soath  of  Gape  Haze,  and  10  feet  upon 
the  shoals  uear  the  vharf  at  Punta  Gwda.  The  rise  of  tide  is  approx- 
imately 2  feet 

The  approved  project  contemplates  the  improvement  of  tbe  channel 
BO  as  to  ^ve  a  depth  of  12  feet  at  mean  low  water  from  the  wharves  at 
Punta  Gorda  to  the  Pass  over  a  width  of  200  feet.  The  estimated  cost 
was  $127,500,  reduced  in  1896  to  $100,000. 

Operations  have  been  carried  on  by  dredging  with  a  view  of  obtain- 
ing the  width  and  depth  contemplated.  The  work  done  under  the  finst 
appropriation  of  $35,000  resulted  in  forming  a  channel  300  feet  wide 
for  a  distance  of  300  feet  in  front  of  the  wharves,  160  feet  wide  for  a 
distance  of  4,729  feet,  120  feet  wide  for  a  distance  of  1,764  feet,  where 
it  connects  with  the  12-foot  contour.  Over  nearly  the  whole  of  this 
length  tbe  depth  was  attained  of  over  13  feet. 

Under  the  second  appropriation,  amounting  to  $20,000,  a  channel  was 
formed  through  the  lower  shoal  near  Gape  Haze  200  feet  wide  and  12 
to  !13  feet  deep  at  mean  low  water,  and  through  the  shoal  near  Ghar- 
lotte  Harbor  Light  an  available  channel  depth  across  that  shoal  of 
ll^fbet  at  mean  low  water  was  secared. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $20,000  for 
continuing  the  improvement.  Bids  were  open^  March  10, 1897,  to  do 
the  work  by  contract.  .Only  one  bid  was  received,  and  that  at  the  rate 
of  29  cents  per  cubic  yard.  The  bid  was  accepted  and  a  contract  was 
entered  into  March  27,  and  approved  April  16,  1897.  Dredging  began 
April  26  and  continued  until  Jane  26,  when  work  was  temporarily 
suspended  owing  to  an  accident  to  the  boiler  of  the  dredge.  At  the 
end  of  this  fiscal  year  a  total  of  15,173  cubic  yards  had  been  removed. 

The  amount  expended  up  to  June  30, 1896,  was  $53,956.84. 

The  commerce  of  Charlotte  Harbor  has  steadily  increased  since  1891. 
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Host  of  the  increase  is  due  to  the  development  of  phosphate  mines  on 
Pease  Creeli. 

The  records  show  that  arrivfUs  and  departures  &om  Panta  Gorda 
have  increased  tcom  408  in  1891  to  624  in  1895.  XTo  accnrate  informar 
tion  as  to  the  tonnage  is  available  owing  to  incomplete  retams.  . 

The  commerce  consists  of  cattle,  fertilizers,  agricnltaral  products; 
lumber,  fish  aud  oysters,  phosphate,  and  general  merchandise. 


July  1, 1886,  balance  Tmexpended  «21, 04S.  16 

jrjjM  SO,  1897,  lunoTmt  ezpwded  doling  flsoal  tost   S,  107.21 


July  1, 1897,  balance  unexpended   17, 085. 90 

Jnly  1, 1897,  ontotanding  liabilities   92, 531. 43 

Jn^  1, 1897,  amooot  ooTeied  by  uncompleted  wmtiactB   13, 0^  76 

^1-                           ^   16,e61.tt 


Jnly  1, 1897,  balance  avaUable   3, 37^  77 


{  Amount  (estimated)  reqnired  for  completion  of  existing  projeot   25, 000. 00 

J  Amonnt  tibat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899   25, 000. 00 
1  Snbmitted  in  compnance  with  requirements  of  sections  2  of  river  and 
i  harbor  acts  of  1866  and  1867  and  of  sundry  dvil  act  of  Jnue  4, 1897. 

(See  Appendix  OS.) 

9.  Sarasota  Bay^  Florida, — The  approved  project  upon  which  work 
has  heretofore  been  done  contemplated  the  formation  of  a  continaoas 
channel  100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21^  miles,  tbe  estimated 
cost  for  this  stretch  being  $17,500. 

Previous  to  any  attempt  at  improvement  there  was  a  navigable  chaa^' 
nel  with  a  minimum  depth  of  5  feet  extending  throughout  the  length 
of  Big  Sarasota  Bay,  excepting  in  two  reaches,  Palma  Sola  Pass  and 
Long  Bar,  which  have  a  total  length  of  5,400  feet.  In  these  reaches 
the  available  depth  was  4.3  and  3.6  feet,  respectively.  The  tidal  range 
in  the  bay  is  1.6  feet. 

The  work  so  far  accomplished  has  resulted  in  the  formation  of  a 
channel  40  feet  wide  and  from  4  to  6  feet  deep  across  the  shoal  at  Palma 
Sola  Pass  and  a  channel  4,500  feet  long,  50  feet  wide,  and  5  feet  deep  at 
Long  Bar.  There  is  now  practically  the  depth  but  not  the  width  of 
channel  reqnired  by  the  project  from  Tampa  Bay  to  Sarasota. 

The  act  of  Congress  of  June  3, 1896,  appropriated  $2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Gaseys  Pass,  while  heretofore 
the  improvement  was  only  for  Sarasota  B^  "  from  l^mpa  Bay  to  Sa^* 
asota,  Fla.^  The  survey  of  1889  was  made,  as  directed,  from  Tampa 
Bay  to  Gas^s  Pass  and  an  estimate  was  presented  amounting  to 
$37,600  for  securing  a  channel  75  feet  wide  and  3  feet  deep  at  mean  lo^ 
water  throagh  the  obstructing  shoals  below  Sarasota.  Under  the  act 
of  June  3  last  the  latter  project  is  included  in  the  improvement,  so  that 
the  total  estimate  of  cost  is  now  $55,000. 

The  amount  expended  to  end  of  fiscal  year  ending  June  30, 1896,  was 
$9,998.43. 

The  commercial  statistics  for  this  bay  have  been  incomplete.  The 
adjacent  country  is  still  undeveloped,  and  its  development  depends 
largely  upon  the  navigability  of  the  bay.  All  trade  is  carried  on  by 
watw,  and  the  improvement  effected  has  given  a  safe  passage  at  an 
times  for  small  vessels. 

The  commerce  consists  of  cattle,  fertilizers,  agricaltaral  products, 
lumber,  aud  general  merchandise. 
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3ach  returns  as  are  at  htuid  for  the  past  few  years  are  here  giveu ,  viz : 

Tom.  Ton*. 

189S   1, 101  I  1896   1, 666 

1«M   1,888  1  1886   3,390 

July  1,  1896,  balance  unexpended   $2, 501. 57 

Jnly  1,  1897,  balance  nnezpended   2, 601. 57 

Jn]^  1,  1897,  oatBtanding  nabUltlM   210.  U 

July  1, 1897,  balanoe  aTailaUe   3, 286. 43 

{Amonnt  fesUmated)  Feqnired  for  completion  of  existing  project   43, 600. 00 

Amonnt  that  can  be  piofltably  expended  in  fiBoalvear  ending  Jnne 30, 1899  42, 600. 00 
Submitted  in  compliance  with  reqairemento  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  oItU  aot  of  Jane  4, 1897. 

(See  Appendix  O  9.) 

10.  Manatee  River.  Florida. — Manatee  Birer  rises  in  the  southern 

Cof  Florida,  and  flows  in  a  westerly  direction,  employing  into  Tampa 
at  its  sontiiem  shore. 
An  examination  of  the  river  with  a  view  to  its  improvement  was  made 
in  1881. 

The  original  project  adopted  in  1882  contemplated  forming  a  channel 
100  feet  wide  and  13  feet  deep  ftom  Tampa  Bay  to  Shaw  and  McNeils 
points.  In  1887  the  project  was  extended  so  as  to  cover  the  river  as  for 
up  as  Manatee,  and  give  a  depth  of  9  feet  at  mean  low  water. 

For  12  miles  flrom  its  month  this  rivor  has  the  characteristics  of  an 
estaary.  Before  improvement  in  the  estnary  the  general  depth  of  the 
liver  varied  from  7  to  20  feet.  At  the  month  there  was  a  long  shoal 
with  a  depth  of  7  feet.  Between  Palmetto  and  Braidentown  there  was 
another  bar  covered  by  from  3  to  5  feet  of  water. 

Baring  and  prior  to  1890  a  chann^  150  feet  wide  and  8  feet  deep  was 
dredged  through  the  shoal  between  Manatee  and  Braidentown.  This 
channel  seems  to  have  maintained  itself  very  well. 

In  1893  a  chann^  was  dredged  through  the  shoal  at  Sneads  Point  81 
fleet  wide  and  12  feet  deep. 

Daring  the  past  year  the  channel  across  the  shoal  at  Sneads  Point 
was  extended  and  a  shoal  caused  by  the  flattening  of  the  side  slopes  was 
removed,  so  that  it  is  now  100  feet  wide  and  12  feet  deep,  as  contemplated 
in  the  project.  Ten  channel  marks  were  constracted  to  enable  vessels 
to  follow  the  dredged  channels. 

The  river  and  harbor  act  of  Jnne  3, 1896,  appropriated  $4,000  for  con- 
tinuing the  improvement  "  provided  that  $3,U00,  or  so  much  thereof  as 
Qiay  be  necessary,  be  used  in  dredging,  deepening,  and  otherwise  improv- 
ing the  navigation  of  the  channel  known  as  the  Gut-ofT,  extending  &om 
said  Manatee  Hiver  on  the  north  side  thereof,  and  below  the  town  of 
Palmetto,  into  Terraceia  Bay." 

A  survey  of  the  Cnt-ofi'  was  made  in  February,  1807,  in  order  to 
determine  the  character  and  extent  of  the  improvement  reqaired. 
Based  upon  the  results  of  this  survey,  a  project  was  submitted  which 
contemplates  the  formation  of  a  channel  100  feet  wide  and  6  feet  deep 
at  mean  low  water  connecting  the  6-foot  contours  in  Manatee  Biver  and 
TNraceia  Bay  at  an  estimated  cost  of  920,<K)0.  The  araoant  of  money 
ftt  present  available  will  be  expended  in  furtherance  of  this  project. 

The  improvement  Is  a  desirable  one.  The  vicinity  of  Manatee  Biver 
and  Terraceia  Bay  is  said  to  have  become  the  largest  shipping  point  on 
the  west  coast  of  Florida.  The  completion  of  this  improvement  will 
allow  Terraceia  Bay  to  have  at  least  two  steamers  daily,  touching  eaoh 
wayi  whereas  it  now  has  them  only  semiweekly. 
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The  total  amoont  expended  to  Jane  30, 1896,  was  $42,863.69. 

To  do  the  work  reqalred  on  the  bar  at  the  month  of  the  river  in  an 
eooDomieal  manner  the  fall  amount  of  the  balance  of  the  estimate  for 
eompleting  the  project,  $29,000,  Bhonld  be  made  available  before  it  is 
oommenced. 

Likewise  the  balance  required  to  complete  the  improvement  of  the 
Cnt-off,  $17,000,  shonld  also  be  made  available. 

The  officer  in  charge  invites  attention  to  the  urgent  necessity  for  the 
oonstmction  of  a  combined  dredge  and  snag  boat  for  use  on  the  rivers 
and  harbors  of  Florida  at  a  cost  of  $50,000. 

The  improvement  of  this  river  has  resulted  in  a  steady  increase  in 
commerce,  which,  for  this  section,  is  carried  on  entirely  by  water.  The 
statistics  show  an  increase  in  the  value  of  exports  and  imports  from 
$816^  in  1892  to  $2,826,444  in  1896;  daring  the  same  period  the 
azriinus  and  departures  of  regular  steamers  incrcASed  £rom  900  to  1,200. 

Theuoommerce  which  is  dependent  entirely  upon  water  trtuisportation 
oon^sts  of  agricultural  products,  fertilizers,  lumber,  and  genertd  mer* 
chandise. 

The  iu(n'ease  in  tonnage,  dne  to  improvement  of  this  stream,  for  sev- 
eral years  past  is  shown  by  the  following  statement: 


TOBS. 

1893   6, 872 

1894   11.652 


Tons. 

1895   11,718 

1896   21,000 


Jnly  1, 1896,  balance  ttnexponded   H,  136.  31 

Jone  30, 1897,  amonnt  expmded  daring  fiBcal  year   303.60 

Jnly  1, 1897,  balance  anexpended   3, 832. 81 

July  1, 1897,  outstanding  HabiUtiee   389. 37 

Jnly  1,  1897,  balance  available   3, 443. 44 


TAmonnt  (estimate<l)  reqalred  for  completion  of  existing  projeot   29,000.00 

J  AtDonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1899  29, 000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  Mid 
I   harbor  acts  of  1866  and  1867  and:  of  Bundiy  oivU  act  of  June  4, 1887. 

(See  Appendix  O  10.) 

11.  Withlacoochee  River  ^  Florida, — The  project  for  the  impiovementof 
this  river  calls  for  the  removal  of  snags,  overhanging  trees,  and  loose 
Aicks,  and  the  deepening  of  some  of  the  worst  shoals  and  a  bar  at  the 
mouth,  so  as  to  form  a  channel  having  an  available  depth  of  2  feet  dar- 
ing about  half  the  year  from  the  month  in  the  Gulf  of  Mexico  to  Pem- 
berton  Perry,  a  distance  of  77  miles. 

The  amount  expended  to  June  30, 1S96,  was  $23,914.88. 

The  entire  river  has  been  gone  over  from  the  mouth  to  Pemberton* 
Ferry  and  the  worst  obstructions  removed.  The  work  was  done  partly 
by  hired  labor  and  partly  by  contract.  The  project  is  practically  com- 
pleted, although  there  are  still  obstouctions  to  be  removed  before  navi- 
gation can  be  considered  safe. 

Aside  from  a  survey  of  the  river  from  the  head  of  navigation  to  the 
month  made  with  an  allotment  from  the  appropriation  for  examinations 
and  surveys  in  river  and  harbor  act  of  June  3, 1806,  the  maps  of  which 
are  in  course  of  preparation,  there  were  no  <qperation8  daring  the  past 
fiscal  year. 

Jnly  1,  1896,  balance  unexpended   (786. 12 

July  1,  1897,  balance  unexpended   TOG.  12 

(See  Appendix  O  11.) 

12.  Sweanee  Bioer,  J?7or«7a.— The  project  for  the  improrement  of  the 
Buwanee  Kiver  was  adopted  in  1879.  The  reach  of  the  river  covered 
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by  the  project  extended  &om  Ellaville  to  its  month  in  the  Gnlf  of  Mex- 
ico, a  distance  of  130  miles.  At  that  time  theobstrnctions  in  this  por- 
tion of  the  river  consisted  of  ehoals  comx>o8ed  of  soft,  uustratitied  lime- 
stone mixed  with  flint,  extending  partly  or  entirely  across  the  river, 
in  some  instances  covered  \Fith  shallow  deposits  of  sand  and  in  others 
bare,  also  snags  and  overhanging  trees.  The  channels  across  these 
shoals  were  often  nairow  and  very  CTOoked.  Th^  depth  at  mean  lev 
water  wonld  vary  from  15  inches  to  3  £eet.  At  places,  large  isolated 
limestone  bowlders  in  the  channel  were  oonstuit  sooxces  of  danger  to 
navigation. 

An  examination  of  the  river  with  a  view  to  its  improvement  was 
made  in  1879.   The  estimated  cost  of  the  work  to  be  done  was  $55,168. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the  passes 
by  dredging,  the  removal  of  snags  and  overhanging  trees  along  the 
river,  and  deepening  and  improving  the  channel  at  varioas  places  by 
the  removal  of  rocks  and  snags  and  construction  of  wing  dams,  so  as  to 
stntighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  5  feet  tfarongh  th&bars  at  the  passes  for  a  width  of  150  feet  and  up 
the  river  as  far  as  !N^ew  Branford,  a  distance  of  80  miles.  From  there 
tn  Ellaville,  a  distance  of  50  miles^  the  depth  is  to  be  4  feet  and  the 
width  60  feet. 

The  aggregate  amoant  of  the  appropriations  for  this  work  is  $60,000. 
Of  this  $10,000  was  authorized  to  be  expended  in  the  pnrcbase  or 
construction  of  a  snag  boat,  with  dredging  and  other  machinery. 

With  this  amount  a  boat  was  built,  and  it  was  placed  in  commission 
in  April,  1889,  since  which  time  it  has  been  in  almost  constant  service 
on  the  rivers  and  harbors  in  Florida.  While  it  has  served  its  purpose 
admirably,  considering  Its  low  cost  and  the  hard  duty  it  has  peHbrmed, 
it  is  now  old  and  is  expensive  to  keep  in  repair.  A  new,  larger,  and 
more  seaworthy  boat  is  urgently  needed  to  take  its  place;  a  reoom- 
mendation  to  this  effect  is  made  in  report  on  Manatee  River. 

A  navigable  depth  of  5  feet  at  low  water  has  been  obtained  from 
New  Branford  to  the  Gulf,  and  a  depth  of  3  feet  at  low  water  from  New 
Branford  op  as  far  as  Hudson,  10  miles  below  Ellaville. 

With  the  appropriation  of  $3,000.  made  in  the  act  of  June  3, 1806,  it 
is  proposed  to  continue  the  work  of  improving  the  river  in  accordance 
with  the  approved  project,  using  the  United  States  snag  boat  Suwanee, 

The  amount  expended  up  to  June  30,  1896,  was  $46,494.23. 

There  were  no  operations  during  the  past  fiscal  year. 

The  improvememeut  of  the  river  has  resulted  in  a  steady  increase  in 
commerce  since  1890.  In  that  year  the  total  value  of  imports  and 
jexports  amounted  to  $1,234,000,  while  in  1896  the  value  was  $1,470,470. 
The  tonnage  in  the  same  period  increased  from  27,416  to  34,474. 
Seventy-five  per  cent  of  the  commerce  of  the  neighborhood  is  oiurried  on 
the  river. 

July  1, 1896,  balance  nnexpended.   f&, 505. 77 

June  30,  ISffJ,  amoaot  expended  during  fiscal  yeu   8. 60 

July  1,  1897,  balance  unexpenclerl   3,497.27 

Jnly  1,  1897,  outstanding  liabilitioe   276.99 

Jnly  1, 1897,  balance  available   3.  220. 28 

f  Amount  (e8timAt«(l)  required  for  completion  of  existing  projfsC'j   15, 158. 00 

J  Amonnttbatcanbeprofitiibly  expended  in  fiaoalyearending  June30,1899   16, 168.00 
1  Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  auadry  civil  act  of  June  4, 1897. 

(See  Appendix  O  12.) 
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*  13.  Bemoving  aunJcen  vessels  or  craft  ohstrucUng  or  endangering  naviga- 
tion.— Under  date  of  May  14, 1896,  an  allotment  of  $27,000  was  made 
for  the  purpose  of  removing  nine  wrecks  that  had  been  reported  as 
liable  to  endanger  navigation  in  Man  of  War  Harbor,  Key  West,  Fla. 
After  due  advertisement  bids  were  opened  for  the  removal  of  these 
wrecks  Angnst  20, 1896,  and  the  contract  was  awarded  to  the  lowest 
bidder.  The  amount  bid  was  $11,340,  and  the  contract  was  entered 
into  September  18, 1896.  The  contract  price  was  subsequently  reduced 
to  $10,240,  as  the  owner  of  one  of  the  obstructions  desired  to  remove 
it  himself.  Actual  work  began  October  13, 1896,  and  by  January  23, 
1807,  all  of  the  obstructions  specified  had  been  removed.  During  the 
remov£J  of  these  wrecks  seven  others  were  discovered  in  the  vicinity^ 
and  it  was  dedded  to  remove  them  and  also  the  wreck  of  the  Governor 
Marvin^  lying  nearer  the  entrance  to  Key  West  Harbor.  After  due 
advertisement  bids  for  the  removal  of  these  additional  wrecks  were 
opened  April  24,  1897,  and  contract  was  entered  into  May  11,  1897. 
Work  under  this  contract  began  June  21, 1897.  By  the  end  of  June 
portions  of  three  of  the  wrecks  had  been  removed.  Twelve  thousand 
nine  hundred  pounds  of  chains,  anchors,  and  miscellaneous  ironwork 
recovered  from  the  wrecks  removed  under  the  first  contract  was  dis- 
posed of  at  public  auction  on  April  2, 1897,  The  proceeds  of  the  sale, 
amounting  to  $15,  were  deposited  with  the  assistant  treasurer  of  the 
United  States  at  New  York  to  the  credit  of  the  Treasurer  of  the  United 
States  on  account  of  the  fund  to  which  it  pertains. 

Under  date  of  December  1, 1896,  the  sum  of  $750  was  allotted  for 
the  purpose  of  removing  a  lighter  in  Hillsboro  Biver  at  Tampa,  Fla. 
After  advertisement  by  circular  letter,  bids  were  opened  December  2G, 
1896.  Eight  bids  were  received,  and  the  lowest  was  accepted.  Work 
began  January  20, 1897,  and  was  r^rted  as  completed  five  days  later 
at  a  total  cost  of  $271.97, 

The  total  amount  expended  daring  the  year  upon  removal  of  wrecks 
was  $12,374.31. 

(See  Appendix  0 13.) 

SXAMIKATTONS  Aim  SUBVETS  MADE  IN  GOMPLTAXCE  WITH  BIYEB  AND 
HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  tiie  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
Lieut.  Gol.  W.  H.  H.  Benyanrd,  Oorps  of  Engineers,  and  rexmrts  thereon 
sabmitted: 

1,  Preliminary  examination  of  Jupiter  Inlets  Florida. — Lientenant- 
Oolonel  Benyanrd  submitted  report  of  examination  January  19, 1897. 
It  is  his  opinion,  concurred  in  by  this  office,  that  Jupiter  Inlet  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  246,  Fiffy-foorth 
Congress,  second  session.   (See  also  Appendix  O  14.) 

2.  Preliminary  ejeamination  of  Orange  Eiver,  Florida,  to  its  confluence 
with  the  Oaloosahatchee  Rirer,  and  thence  to  the  Oulf  of  Mexico. — 
Lientenaut-Colonei  Benyanrd  submitted  report  of  examination  January 
4, 1897.  He  states  that  the  Caloosahatchee  Biver  has  been  improved 
below  Myers  so  as  to  give  a  depth  of  water  of  about  7  feet  at  mean  low 
tide,  and  that  this  depth  woald  accommodate  the  commerce  from  Orange 
Biver.  It  is  bis  opinion,  which  is  concurred  in  by  this  office,  that  Orange 
BITOT  is  worthy  of  improvement  by  the  General  Government.  It  is  esti- 
mated that  a  sturey  for  the  preparation  of  plan  and  estimate  of  ooBt 
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of  impiOTement  of  Orauf^e  Biver  wonld  cost  $1,200.  The  report  was 
toansmitted  to  Congrese  and  printed  in  House  Doc.  No.  248,  Fif^-foortfa 
Congress,  second  session.   (See  also  Appendix  O  15.) 

3.  Preliminary  examination  of  inaids  passage  from  Punta  Rasa  to  Char- 
lotte SarboTf  Florida, — ^Lienteufuit-Golonel  Beuyaard  submitted  report 
of  examination  January  4, 1807.  It  is  the  opinion  of  the  local  oMccr, 
concurred  in  by  this  office,  that  this  inside  passage  is  vorthy  of  improve- 
ment by  the  General  Govemment  It  is  estimated  tiiat  a  survey  fbr 
the  purpose  of  preparing  plan  and  estimate  of  cost  of  improvement 
wonld  cost  $1,500.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  246,  Fif^-fburth  Oongress,  second  session.  (See  also- 
Appendix  O  16.) 

4.  I^eliminary  examination  of  Hillshoro  Bay,  Florida,  from  its  conflu- 
ence with  Tampa  Bay  through  Sillsboro  Bay  and  River  to  the  city  of 
Tampa. — Lientenant-Colonel  Benyaurd  submitted  report  of  examina- 
tion January  19, 1897,  It  is  the  opinion  of  the  local  officer,  concurred 
in  by  this  office,  that  this  locality  is  worthy  of  improvement  by  the  Gen- 
eral Government.  No  survey  is  necessa^  fbr  the  preparation  of  plan 
and  estimate  c£  cost  ot  imim>vem«nt.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doe.  Ko.  229^  Fiflty-fbnrth  Congress, 
second  session.  (See  also  Appendix  0 17.) 

5'.  Preliminary  examination  of  Clearwater  Harbor,  Florida, — lienten- 
ant-Colonel  Beuyaard  submitted  report  of  examination  January  19, 
1897.  It  is  his  opinion,  concurred  in  by  this  office,  that  this  harbor  is 
not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Oongress  and  printed  in  House  Doc  No.  249,  Fmy- 
fourth  Congress,  second  sessiou.   (See  also  Appendix  O  IS.) 

6.  Preliminary  examination  of  Crystal  Biver,  Florida. — Lieutenant- 
Colonel  Benyaurd  submitted  report  of  examination  January  4,  1897. 
It  is  the  opinion  of  the  local  officer  that  Crystal  Biver  is  worthy  of 
imprOTement  the  General  Government,  provided  that  the  channel 
to  be  improved  is  found  not  to  contain  rock.  He  therefore  recommends 
that  a  survey,  estimated  to  cost  $1,800,  be  made  with  a  view  to  ascw- 
taining  with  certainty  the  character  of  the  river  bottom  and  preparing 
estimate  of  cost  of  the  improvement  required.  His  views  and  recom- 
mendations are  concurred  in  by  this  office.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  221,  fiity-fonrth  Congress, 
second  session.   (See  also  Appendix  O  19.) 

7.  Preliminary  examina  tion  of  harbor  at  Cedar.  Keys,  Fla. — Lientenant- 
Colonel  Benyaurd  submitted  report  of  examination  January  4,  1897. 
He  is  of  the  opinion,  concurred  in  by  this  office,  that  tbe  harbor  at 
Cedar  Keys  is  not  worthy  of  improvement  by  the  General  Government. 
Tiie  report  was  transmitted  to  Congress  and  priuted  in  House  Doc.  No. 
247,  Fifty-fourth  Congress,  second  session.   ^See  also  Appendix  O  20.) 

8.  Survey  at  Palmbeach,  Fla. — Lieutenant-Colonel  Benyaurd  submitted 
reportof  survey  January  23^  1897.  The  plan  of  improvement  presented 
contemplates  the  construction  of  a  breakwater  on  the  reef  extending 
some  200  or  300  feet  northward  of  the  ocean  pier  and  «>uthward  some 
1,000  to  1,500  feet,  a  cut  through  the  reef  near  and  beyond  tbe  south- 
erly end  of  the  breakwater,  and  the  dredging  of  a  basin  inside.  The 
total  estimated  cost  of  this  work  as  given  by  the  local  officer  is  $600,000. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc  No. 
292,  Fifty-fourth  Congress,  second  session.   (See  also  Appendix  O  21.) 

9.  Survey  of  Biscayne  Bay,  Florida. — Lieutenant  Colonel  Benyaurd 
submitted  report  of  survey  January  31, 1897.  The  plan  of  improve- 
ment presented  provides  for  a  channel  along  the  line  of  the  present 
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baoyed  channel  at  Gape  Florida  entraEce  12  feet  deep  into  the  anchor- 
Age  ground  inside  the  shoals  and  10  feet  deep  thence  to  Miami,  with 
widths  of  500  feet  on  the  outer  shoal,  300  feet  along  the  inside  portion 
of  the  oater  shoal  and  through  the  inner  shoal  to  the  anchorage,  and 
150  feet  thence  to  Miami.  The  cost  is  estimated  at  (239,000.  A  ohan* 
nel  of  similar  widths  and  a  depth  of  12  feet  thronghout  would  cost 
$845,000.  The  report  was  transmitted  to  Congress  and  printed  in 
HoQse  Doc.  No.  Fifty-foorth  Congress,  second  session.  (See  also 
Appendix  U  22.) 

10.  Snrveff  nf  Tampa  Bay.  FloridOj  from  Fort  Tampa  to  the  mowth  of 


30, 1£^7,  The  project  sabmitted  provides  for  obtaining  a  channel,  by 
means  of  dredging,  24  feet  deep  at  mean  low  water,  500  feet  wide  on 
the  bar  at  the  entrance  to  Tampa  Bay,  and  300  feet  wide  in  the  bay 
itself:  The  proposed  work  will,  it  is  estimated,  cost  $336,000.  This 
estimate  is  based  upon  the  assumption  that  a  contract  will  be  author- 
ized for  the  completion  of  the  work  under  the  continuous-contract  sys- 
tem. The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  88,  Fifty-flfth  Congress,  first  session.  (See  ^ao  Appendix 
0  23.) 

XMPBOYEUEFr  OF  EIVERS  AND  HABBORS  IN  WESTERN  GEORGIA  AND 
FLORIDA  AND  IN  EASTERN  ALABAUA. 

This  district  was  in  the  char^  of.  M^j.  F.  A.  Mahan,  Corps  of  Engi* 
neOTS,  haTiugunder  bia  immediate  orders  Lieut.  J.  P.  Jervey,  Corps  of 
Engineers.  Division  Engineer,  Col.Peter  0.  Hains,  Corps  of  Engineers. 

1.  Carrabelle  Bar  and  Harbor^  ^fort<2a.— Carrabelle  is  situated  on  the 
Gulf  Coast  of  Florida,  about  20  miles  east  of  Apalachicola,  at  the 
mouth  of  Carrabelle  or  Crooked  Biver,  which  constitutes  the  inner  har- 
bor and  has  a  channel  along  the  water  front  varying  in  depth  from  9  to 
15  feet,  with  a  width  of  100  feet. 

A  bar  1  mile  wide  between  the  lO  foot  contours,  having  a  depth  at 
low  tide  of  from  3  to  4  feet,  obstructs  the  entrance  from  the  rivw  into 
St.  Qeorges  Sonnd, 

The  river  and  harbor  act  of  June  3,  1896,  adopted  a  prqject  for 
improvement  and  appropriated  $10,000  to  be  used  in  making  a  10-fbot 
channel  from  the  mouth  of  Carrabelle  Biver  to  the  channel  m  the  bay. 

Ko  estimate  of  the  cost  of  this  improvement  has  been  anbmitted,  and 
no  work  has  been  done  under  the  project. 

A  contract  for  dredging  across  the  bar  a  channel  10  feet  deep  has 
been  made.   Work  is  to  begin  July  1, 1897. 

The  valniB  of  the  commerce  of  this  place  was  reported  in  1895  to  be 
abont  $600,000  a  year.  As  all  vessels  trading  with  Carrabelle  have 
to  enter  and  clear  in  the  onstomhonse  at  Apalachicola,  Fla.,  it  ia 
impossible  to  separate  the  commercial  atatistlos  from  those  ox  Apa- 
lachicola, Fla. 

July  1,  1896,  balSQCe  Qoexpeitdecl  ,   $10,000.00 

June  So,  1897,  atnoQut  expended  daring  flac^  year   207.54 

July  1, 1897,  balance  unexpended   9, 792. 46 

Jvl^  1,  1897,  Mnonnt  oorered  liy  nncompleted  oontracts   9, 210. 00 

Jnly  1,  1897,  balance  aTailable   582.46 

IAmoant  tbatoaa  be  wafitablv  expended  in  fisoid  year  ending  Jane  30, 1899  10, 000. 00 
Sabmitted  In  commianre  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ISB6  and  1867  and  of  Bundry  dvil  act  of  June  4, 1897. 


(See  Appendix  P 1.) 
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Apalachicola  Ba/y^  Florida, — When  the  first  sarvey  of  the  bar  at 
the  moath  of  the  Apalachicola  Kiver  was  made,  in  1878,  the  depth  of 
water  across  it  was  3.5  feet;  the  channel  was  narrow  and  tortuous  and 
unavailable  for  commerce.  The  width  of  the  bar  between  the  8-foot 
carves  inside  and  outside  varies;  it  averages  7,000  feet,  in  round 
nambers. 

The  project  of  the  improvement,  adopted  in  1879,  provides  for  a  chan- 
nel 11  feet  deep  and  100  feet  wide,  this  width  to  be  increased  to  200 
feet  if  the  results  of  the  first  cut  should  be  such  as  to  wairant  the 
enlargement. 

This  project  was  ameiided  in  1891  to  include  cutting  a  straight  chan- 
nel through  Bulkhead  Shoal  (the  ridge  which  separates  Aptdachicola 
Bay  from  St.  Georges  Sound  on  the  east)  0  feet  deep  and  at  least  100 
feet  wide. 

The  amount  expended  on  Apalachicola  Bay  up  to  June  30, 1898;  was 

8141,729.56. 

The  condition  of  the  improvement  on  Jnne  30, 1896,  was  as  follows: 
The  channel  across  Bulkhead  Shoal  was  in  good  condition.  The  ^ut 
through  the  bar  at  the  month  of  the  river,  reopened  in  January  and 
February,  1890,  was  beginning  to  fill  up  again. 

The  funds  expended  during  the  year  ending'  June  30,  1897,  were 
applied  to  redredging  the  cut  across  the  bar  at  the  mouth  of  the  river. 
The  cut  made  is  6,5<ra  feet  long  and  60  feet  wide,  with  a  depth  at  low 
water  of  8  feet. 

The  original  project  for  the  channel  through  the  bar  at  the  mouth  of 

the  Apalachicola  Biver  has  never  been  realized,  and  so  long  as  depend- 
ence is  placed  on  dredging  aIon&  satisfactory  results  can  not  be  assured, 
and  the  maintenance  of  the  channel  in  its  present  condition  will  require 
an  annual  expenditure  of  not  less  than  $10,000. 

The  commerce  of  the  port  is  mainly  in  timber  and  stores.  It  was 
valued  in  189(i  at  $2,666,882,  and  in  1897  at  $3,847,000,  an  increase  of 
$1,180,118.  These  materials  are  taken  in  lighters  from  the  shore  to  the 
anchorage  ground,  about  20  miles  away.  Each  foot  of  depth  gained 
on  the  bars  more  than  pays  the  cost  of  the  towing  oat  and  ba<^ 
With  less  than  7  feet  much  trouble  is  fouud. 


July  1,  1896,  balance  unexpended   $12,270.45 

June  SO,  1897,  amount  expended  duiing  fiscal  yeu   1, 46:!.  98 


July  1,  1897,  balance  onexpended   10,807.47 

Jnly  1,  1897,  outstanding  liabilitlea   $305.83 

July  1, 1897,  aiuount  covered  by  uncompleted  oontrauta   9, 726. 04 

  10,0ai.87 


July  1, 1897,  balance  available   775. 60 


r  Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  Jnne  30,1899   40, 000. 00 
J  Amount  required  dnring  fiscal  year  ending  June  30,1899,fur  maintenance   10, 000,00 
1  Submitted  in  compliance  with  requirements  of  seotions  2  of  river  aud 
\_   harbor  acts  oT  1866  and  18ti7  and  of  sandry  otvU  act  of  Jnne  4,  1897. 
(See  Appendix  P  2.) 

3.  Apalachicola  Biwr^  the  Cut-off^  and  Lower  ChipoUl  Riv>er,  Florida. — 
The  channel  of  the  Apalachicola  Biver  was  6  feet  deep  throughout  its 
entire  length  of  105  miles.  It  was  greatly  obstructed  by  logs  aud 
snags  broaght  into  it  by  its  tributaries,  the  Ohattahooobee  and  Flint 
rivers. 

Piles  had  been  driven  across  the  channel  at  Moccasin  Slough  by  the 
Confederate  authorities  during  the  civil  war.  Drift  catching  on  these 
piles  formed  a  dam.  The  water,  prevented  from  following  its  old  chan- 
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nel,  cut  a  new  one,  very  narrow  and  crooked,  to  theEiver  Styx.  Navi- 
gation was  difiScalt  at  the  Elbows  on  accoant  of  the  abrupt  bends. 

The  original  project  was  to  obtain  a  channel  100  feet  wide  and  6  feet 
deep,  at  an  estimated  cost  of  $80,333. 

'  This  project  was  amended  in  1890  by  adding  to  it  the  securing  of  a 
channel  60  feet  wide  and  6  feet  deep  through  the  Gut-off  and  Lower 
Ohipola  Biver. 

There  bad  been  expended  on  this  staream  to  June  30, 1896,  the  sum 
of  •54,223.49. 

'Ihe  fhnds  expended  during  the  year  ending  June  30,  1897,  w«re 
applied  to  snagging  and  to  the  repairs  of  the  snag  boat. 

The  appropriation  made  for  this  stream  by  the  river  and  harbor  act 
of  1896  was  not  suflScient  to  do  any  work  in  straightening  the  river  at 
Moccasin  Slough,  the  Elbows,  the  Cut  off,  and  Lower  Ghipola  Biver. 

The  river  is  comparatively  free  from  snugs,  logs,  and  other  such  like 
obstructions,  but  at  Moccasin  Slough,  the  Elbows,  and  at  the  Gut-off 
and  Lower  Chipola  Biver  work  is  necessary  for  straightening  and 
widening  the  channel. 

The  commerce  of  this  river  is  so  combined  with  that  of  the  Chatta- 
hoochee and  Flint  rivers  that  a  separation  is  impossible.  The  com- 
merce of  these  streams  amounts  to  about  $2,000,000  a  year. 


• 

July  1, 1896,  balanre  nuespended   $5,276.61 

Jane  30,  1897,  amount  expended  daring  fisoal  year   3, 823. 63 

July  1,  1897,  balance  unexpended   1, 462. 88 

July  1,  1897,  outetanding  liabilities   60. 00 

July  1,  1897,  balauco  available   1,  402. 88 


(Amount  that  can  be  profitably  expended  in  fiecid  yeax  ending  Jane  80, 1899    6, 000. 00 
Submitted  iu  complianoe  with  reaalrements  of  sectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  b on  dry  civil  act  of  Jane  4, 1897. 

(Bee  Appendix  P  3.) 

4,  Flint  BweTj  Georgia, — This  river  was  navigable  only  from  its 
month  to  Bainbndge,  Ga.  The  channel  was  narrow,  crooked,  and  much 
obstructed  by  logs,  suags,  and  overhanging  trees.  There  was  no  navi- 
gation above  Bainbridgc  except  under  very  favorable  conditions. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep,  at  extreme  low  water,  from  the  mouth  of  the  river  to  Albany, 
Ga.,  at  a  cost  of  $184,862.   The  distance  is  105  miles. 

This  project  was  amended  in  1879  so  as  to  include  giving  a  channel 
for  light-draft  steamers  from  Albany  to  Montezuma,  77  miles,  by  the 
removal  of  logs,  snags,  and  overhanging  trees,  at  a  cost  of  915,100. 

The  amount  expended  on  this  river  to  June  30, 1896,  is  $197,061.65. 

The  river  is  navigable  at  all  seasons  from  its  mouth  to  Bainbndge,  a 
length  of  30  miles.  From  Bainbridge  to  Sisters  Islands,  39  miles,  navi* 
gadon  1^  impossible  at  low  water  on  account  of  rooks.  From  Kennedy 
Shoals  to  Albany,  36|  miles,  the  channel  has'  been  cat  gradually,  a 
little  every  year,  through  the  rock;  so  tiiat  this  stretch  is  navigable 
all  the  year. 

The  available  length  of  the  channel  added  daring  the  past  fiscal  year 

is  about  1  mile. 

The  commerce  of  this  stream  is  one  with  that  of  the  Apalachlcola 
and  Chattahoochee,  being  all  canied  on  by  the  same  boats. 

The  freight  carried  is  of  miscellaneous  character.  The  largest  half 
dozen  items  in  weight  were  j>rovisions,  naval  stores,  cotton,  grain,  fer- 
tilizer, and  misceUaneous  frdght.  Its  total  value  for  all  three  streams 
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IB  about  $2,000,000  a  year.  To  this  mast  be  added  the  value  of  large 
quantities  of  timber  rafted,  for  whioh  no  figures  can  be  had,  as  no  rec- 
ords are  kept. 

The  commerce  was  valued  in  1877  at  $2,410,056,  and  in  1897  at 
$1,967,000  in  round  numbers;  decrease  of  $443,966.  Two  steamers 
plying  the  river  were  lost  daring  the  year,  and  as  it  was  impossible  to 

tet  any  statistics  from  their  owners,  a  considerable  portion  of  this 
ecrease  can  be  attributed  to  this  cause. 

July  1,  1896.  balanea  unexpended   18, 988.  SS 

Jnne  30, 1897,  amooni  expended  during  fisoal  year   6, 019. 46 


July  1, 1897,  balance  nner^nded   3, 918. 90 

Joly  1, 1897,  ontBtanding  liabilities   6. 94 

Jaly  1, 1897,  balance  available   3, 912. 96 

( Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1899  26, 600. 00 
Sabmitted  in  complianve  with  requirements  of  sections  2  of  ilver  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oItU  act  of  Jnne  4,  1897. 

(See  Appendix  P  4.) 

5.  Chattahoochee  Riio&r,  Georgia  and  Alabama. — Below  Columbui, — 
This  river  is  not  navigable  above  Columbus,  Ga.  It  was  originally 
much  obstructed  from  Columbus  to  its  junction  with  the  Flint,  224 
miles,  by  logs,  snags,  and  overhanging  trees,  and  by  a  number  of  rock 
and  marl  shoals.  Navigation  was  difficult  and  dangerous  by  day  and 
impossible  by  night. 

The  present  project  fbr  improvement  provides  for  a  low- water  chan- 
nel 100  feet  wide  imd  4  feet  deep  from  Columbus,  Ga.,  to  Chattahoochee, 
Fla.,  224  miles,  to  be  obtained  by  removing  logs  and  snags  from  the 
channel  and  overhanging  trees  from  the  banks,  by  catting  through 
rock  shoals  and  sconring  oat  sand  bars  by  means  of  works  of  oontraetlon 
and  shore  protection. 

The  estimated  cost  of  this  work  from  Chattahoochee  to  Enfaula,  Ala., 
139  miles,  is  given  as  $145,247.  No  estimate  can  be  found  for  the  part 
of  the  river  between  Eufaala  and  Columbus. 

The  amount  expended  on  this  river  to  Jnue  30, 1896,  was  $280,552.74. 

The  channel  below  Eufaula  is  nearly  clear  of  obstructions,  and  boats 
drawing  3^  feet  have  little  trouble  in  navigating  the  river. 

There  are  still  some  bars  and  isolated  obstructions  which  require 
removal.  These  are  at  St.  Francis  Bend,  Bock  Island,  King  Bock, 
and  at  other  points  where  less  work  is  needed.  Mudi  is  needed  in  the 
way  of  repairs  to  the  works  at  Hospital  Beach,  Upatoie,  and  Shell 
Creek. 

The  channel  cat  through  marl  reefs  at  lichee,  Culpeper,  and  Kowi- 
kee  sho^s  and  through  the  rock  reef  at  Hardridges  and  Widow  Browns 
shoals  is  still  clear. 

The  annual  accumulation  of  logs  and  snags  is  scattered  over  the 
length  of  the  river,  and  makes  low-water  navigation  dangerous. 

The  funds  expended  daring  the  year  ending  June  30,  1897,  were 
applied  to  snagging  and  <^)ening  the  channel  and  to  rebuilding  the 
snag  boat  Chattahoochee. 

The  commerce  of  the  stream  is  as  stated  under  the  Flint  Biver. 

The  work  on  the  Apalachicola,  Flint,  and  Chattahoochee  rivers  is 
costly  by  reason  of  there  being  no  proper  working  jdant  for  dredging  or 
rock  removal  The  three  rivers  form  one  system,  and  one  plant  could 
operate  on  tdl.  A  dredge  and  scows  would  cost  $15,000.  This  cost 
would  be  saved  in  three  seasons'  work. 
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July  1;  189M>alwioe  unexpended  139,417.96 

Jnne  SO,  1S»I,  unonnt  expended  dnrtaig  fiBoal  year   1^  911. 36 

July  1, 1897,  balance  unexpended   12, 5%.  91 

July  1,'1897)  oatstandingliabiUties   880.80 

Jnlj  1,  1897,  balaaoe  available   11,655.11 


IAmonnt  that  oan  be  moAtably  expended  in  fleeal  year  ending  June  SO,  1899  9^  600. 00 
Submitted  In  oomplianee  wiUi  requirements  of  Bectlons  2  of  river  and 
harbor  aote  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Between  We»tpoint  and  Franklin. — This  section  of  the  river  is  38  miles 
long.  In  its  original  condition  there  was  a  series  of  pools  varying  in 
length  from  half  a  mile  to  5  or  6  miles,  separated  by  rock  shoals  and 
rapids,  at  some  of  which  the  fall  is  as  great  as  8  feet  in  a  mile.  The 
channel  in  the  pools  is  nowhere  less  than  4  feet  deep  and  is  from  300  to 
600  feet  wide.  It  is  much  wider  on  the  shoals  and  its  depth  is  fre- 
quently not  more  than  a  few  inches.  It  was  not  available  at  ^  for 
commerce  before  improvement  was  began. 

ISo  survey,  prqject,  or  estimate  of  the  cost  of  improving  thia  part  of 
the  river  has  ever  been  made. 

The  river  and  harbor  act  of  1892  provided  that  $5,000  of  the  sum 
appropriated  for  the  Chattahoochee  Biver  shonld  be  spent  on  this  section. 

The  project  for  the  expenditure  of  this  sum  was  "  to  remove  the 
lesser  rock  shoals,  sand  and  gravel  bars  by  excavation  and  works  of 
contraction ;  to  remove  overhanging  trees  from  the  banks,  and  snags, 
logs,  and  other  obstructions  from  the  channel,  and  to  overcome  the 
more  serious  obstractions  by  the  construction  of  locks  and  dams,  to 
give  a  miuimnm  depth  of  3  feet  at  low  water  in  the  channel  between 
Westpoint  and  Franklin,  a  distance  of  38  miles." 

There  had  been  spent  on  this  work  to  June  30, 1896,  $9,680.84. 

A  low-water  channel  60  feet  wide  and  3  feet  deep  had  been  obtEuned 
through  Boberts,  Flat  Book,  and  Haynes  Island  shoals. 

All  has  been  done  on  this  section  of  the  river  that  can  be  done  with- 
out the  constmction  of  locks  and  dams.  To  make  it  available  ibr  nav- 
igation will  require  these  expensive  structures. 


July  1,  1896,  balance  unexpended   $5, 419. 16 

Jnne  30,  1897,  amount  expended  daring  fiscal  year   60.00 


Jnly  1, 1867,  balance  unexpended   369. 16 

(See  Appendix  P  6.) 


6.  Chootatohatekee  River^  Florida  and  Alabama. — Before  the  improve- 
ment of  this  stream  was  begun  it  was,  notwithstanding  its  average 
width  of  300  feet,  almost  totally  obstructed  by  the  accumulation  of 
logs  and  snags,  Navigation  was  only  possible  for  flatboats  and  rafts. 
The  channel  was  exceedingly  dangerous,  esi>ecially  during  the  lower 
stsures  of  water. 

^e  project  for  improvement  adopted  in  1880  provided  for  a  low- water 
channel  from  the  mouth  of  the  river  to  Geneva,  Ala.,  126  miles,  and  a 
navigable  high-water  channel  from  Geneva  to  Newton,  Ala.,  37  miles. 

This  prcvject  was  amended  in  1800  so  as  to  provide  for  a  low- water 
channel  from  Geneva  to  Newton. 

The  project  has  been  frirther  amended  (river  and  harbor  act  of  1890) 
BO  as  to  require  a  draw,  approved  by  the  Secretary  of  War,  to  be  placed 
in  Hollis  Bridge  before  any  money  may  be  spent  above  this  bridge. 

The  improvement  consists  in  removing  logs  and  snags  and  trees  from 
the  channel  said  bfuiks,  and  in  protecting  t£e  banks  where  necessary, 
in  cutting  through  rock  and  marl  ahoals  and  sand  bars. 
ENQ  97  ^17 
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The  expenditures  on  tliis  river  to  June  30, 1896,  were  $138,712.14. 

On  June  30, 1896,  the  river  iirom  its  month  to  Caryville  was  suffi- 
ciently clear  to  meet  the  requirements  of  the  present  commerce;  there 
was  a  fairly  navigable  channel,  except  at  extreme  low  water,  from 
Caryville  to  Geneva,  and  a  partly  improved  channel  from  Geneva  to 
Fate  Landing,  a  distance  of  25  miles.  Steamboats  could  run  quite  reg- 
ularly between  Geneva  and  the  railroad  crossing  at  Caryville.  Boats 
carrying  large  amounts  of  freight  had  little  trouble  in  running  the 
river  either  by  day  or  night. 

The  snag  boat  only  was  in  operation  duriug  the  year  1897.  It  made 
two  trips  over  the  river  between  Caryville  and  Geneva,  removing  prac- 
tically all  snags  and  sunken  logs.  There  was  no  increase  in  width  or 
depth  of  the  channel  during  the  year. 

The  commerce  of  this  stream  is  mainly  cotton,  stores,  logs,  and  tim- 
ber. It  was  valued  in  1880  at  $1,740,500,  and  in  1897  at  $2,900,000,  an 
increase  of  $1,159,500. 


July  1, 1896,  lialimce  unexpended   $5, 164.48 

June  30,  1897,  amount  expended  during  fiscal  year   3, 528. 09 

July  1, 1897,  balance  unexpended   1, 638. 39 

July  1, 1897,  outetaodiDg  liabUltiee   89. 00 

Jnly  1, 1887,  balance  available   1,649.39 


(Amount  that  can  be  profitably  expended  in  fiBcal  year  ending  June  30, 1899  20, 000. 00 
Submitted  iu  compliance  witb  requirements  of  Hcctioua  2  of  river  and 
haibor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  6.) 

7,  Harbor  at  Pensacola,  Fla. — The  channd  leading  into  Pensacola 
Bay  was  much  obstructed  by  wrecks  iu  1878.  A  survey  made  in  1879 
showed  that  the  depth  of  water  across  the  inner  bar  had  been  reduced 
to  19.5  feet  at  mean  low  water,  a  depth  insufficient  for  the  commerce  of 
the  port.  The  western  shore  of  the  gorge  of  the  bay  was  cutting  away 
fkst,  and  almost  the  whole  of  Fort  McKee  which  stood  there  IimL  been 
washed  away. 

The  flrst  project  of  the  improvement  considered  only  the  removal  of 
wrecks  and  the  making  of  a  survey  to  determine  what  more  should  be 
done.  As  a  result  of  tiiis  survey,  a  Board  of  BngiucOTS  recommended, 
in  1881,  dredging  across  the  inner  bar  a  channel  300  feet  wide  and  24 

feet  deep  at  mean  low  water  for  the  temporary  relief  of  navigation,  and 
protecting  the  shore  near  Fort  McRee  from  further  washing. 

This  project  was  never  carried  out  iu  its  entirety.  The  greatest  widtJi 
ever  obtained  was  but  225  feet — this  in  the  autumn  of  1893.  The  shore 
protection  lor  the  west  bank  was  built  in  1890.  It  consists  of  two 
jetties — one  3C0  and  the  other  220  feet  long — made  with  a  structure  of 
riprap  and  a  concrete  coping.   The  shore  line  has  been  maintained. 

Another  Board  recommended,  in  1891,  the  procurement  of  a  chaund 
acrosH  Caucus  Shoal  by  means  of  two  jetties,  one  starting  from  the 
east,  the  other  from  the  west,  side  of  the  entrance,  assisted  by  a  certain 
amount  of  dredging,  the  estimated  cost  being  $1,830,000. 

Before  work  was  begun  on  this  project  further  studies  of  the  condi- 
tion at  the  entrance  caused  a  reconsideration.  The  matter  was  referred 
in  August,  1895,  to  another  Board  of  Engineers,  which  recommended 
dredging  to  be  tried  before  beginning  tlio  building  of  the  jetties.  The 
success  attending  the  dredging  was  such  that  the  same  Boai-u  recom- 
mended at  a  secoud  session  in  March,  1896,  the  construction  of  a  dredge 
especially  for  this  harbor,  and  a  cbaunel  300  lieet  wide  by  30  feet  deep 
to  be  dredged. 
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There  had  been  expended  at  this  harbor  up  to  June  30,  1896. 
9395,087.57. 

The  exact  depth  of  the  channel  across  the  inner  bar  on  June  30, 1890, 
is  not  known.  It  was,  however,  between  20  and  21  feet,  with  a  width 
of  little  more  than  100  feet 

There  was  constwit  troable  for  vessels  going  in  and  ont  Ko  attempt 
was  ever  made  to  cross  the  bar  except  at  high  water.  Vessels  loaded 
for  sailing  bad  to  wait  frequently  two  to  three  weeks  for  conditions 
favorable  to  their  leaving  port. 

A  channel  had  been  dredged  through  the  Caucus  Shoal  on  the  line 
of  the  ebb  currents.  The  depth  of  water  on  the  axis  of  the  cut  was 
increased  irom  a  least  depth  of  14.4  feet  to  a  least  depth  of  23  feet. 

The  funds  expended  during  the  past  year  have  been  devoted  to  pre- 
paring the  designs  of  a  dredge  and  to  rodredgiug  the  cut  through  the 
Caucus  Shoal  which  had  filled  up  a  little  as  a  consequence  of  the  storms 
of  the  fall,  winter,  and  spring  of  1896-97. 

Vessels  drawing  as  much  as  23  feet  are  now  passing  through  the  new 
channel. 

The  commerce  of  the  port  consistB  mainly  in  timber,  lumber,  cotton, 
coal,  pig  iron,  and  miscellaneoiis  stores  of  all  kinds.  It  was  valued  in 
1877  at  $2,276,920,  and  in  1896  at  94,175,983,  an  increase  of  $1,899,063. 
In  1897  the  outbound  commerce  to  foreign  ports  is  reported  at  $8,069,294 
by  the  collector  of  the  port.  This  result  has  followed  the  opening  of 
the  new  channel  through  the  Caucus  Shoal. 

July  1,  1896,  balance  anexpendeil  «254,912.43 

Jane  30, 1897,  amount  expeudad  dnnng  flBval  yeai   30;  9SS.  49 


July  1,  1897,  balance  noexpended   324,083.94 

July  1,  1897,  ontotanding  liabiUtiee   10, 872. 06 


Jaly  1,  1897,  balance  available  213,211.88 


iAmoantthatean  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  5(^000.00 
Bnbmitted  in  compliance  with  requirements  of  eections  2  of  rirer  and 
harbor  acts  of  1866  and  1867  and  of  sondry  oivU  act  of  June  4, 1897. 

(See  Appendix  F  7.) 

8.  JBacamMa  and  Conecttk  rivertj  Florida  and  Alabama. — The  stream 
called  the  Escambia  Kiver  in  Florida  is  called  the  Conecuh  in  Alabama. 
It  is  one  and  the  same  stream. 

This  river  is  very  important  commercially,  as  it  supplies  two-thirds 
of  all  the  timber,  which  is  the  principal  shipping  product  of  Pensacola. 
It  was  much  obstructed  originally  by  snags,  sunken  logs,  and  rock 
shoals  and  sand  bars,  and  by  a  shallow  bar  at  the  mouth. 

The  project  for  improving  the  stream  provides  for  the  removal  of 
snags,  logs,  and  other  sunken  obstructions;  for  cutting  through  rock 
Bhcrals,  deepening  sand  bars,  and  dredging  a  channd  through  the  bar 
at  the  month  of  %e  river  in  Escambia  Bay. 

Therehadbeenexpendedontheseriv6rsu])to  Jnne30, 1896,  $88,024.05. 

The  condition  of  the  stream  June  30,  1896,  was  such  that  rafts  of 
timber  or  of  logs  could  pass  safely  at  a  2-foot  stage  &om  a  point  106 
miles  up  the  river  to  its  mouth,  but  the  bar  at  the  mouth  was  impassable 
for  tugs. 

Money  spent  in  1897  was  for  removal  of  many  snags,  logs,  stumps,  and 
trees,  which  came  into  the  stream  during  times  of  high  water  and 
impeded  the  passage  of  rafts.  TSo  increase  of  width  or  depth  was 
obtained. 

The  faaai  that  tags  can  not  cross  the  bar  at  the  mouth  of  the  stream 
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causes  frequently  great  loss  of  timber,  which  has  to  float  across  the  bar 
naaided  and  tie  np  outside,  where  it  can  be  reached  by  the  tugs. 

The  commerce  of  this  stream  is  mainly  timber  and  lumber.  It  was 
valued  in  1884  at  •566,600  and  in  1895  at  82,000,000,  an  increase  of 
$1,433,500. 


July  L 1896,  balance  unexpended   $4, 476. 95 

June  30, 1897,  amount  expended  daring  fiacal  year   3, 6til.  62 

July  1, 1897,  balance  anexpended   833. 33 

July  1, 1897,  ontBtauding  llabiUtiee   64. 50 

July  1, 1897,  balance  available   768. 83 


{A.inonnt  that  can  be  profitably  expended  in  fisoal  yearending  Jane  30, 1899   18, 000. 00 
Snbniitted  in  compnauce  with  reqairements  of  sectiooa  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  anndry  civil  act  of  June  4,  1897. 

(See  Appendix  F  8.) 

9,  Alabama  River j  Alabama. — ^The  river  was  so  full  of  sunken  logs  and 
snags  that  many  steamboats  were  lost  by  running  on  them.  ]^aviga- 
tion  was  difficult  and  dangerous  by  reason  of  the  many  bars,  E^ofds, 
and  reefb,  on  which  the  depth  of  water  was  only  2.5  to  3.5  feet.  Boats 
could  run  only  by  daylight  during  low  stages  of  the  river.  Long  deten- 
tioiis  at  the  bars  were  frequent. 

The  original  project  of  the  improvement,  adopted  in  1876,  called  for 
a  depth  of  4  feet  at  low  water  from  Wetumka,  Ala.,  to  the  junction  of 
tiie  Alabama  and  the  Tombigbee  rivers,  au  estimated  distance  uf  323 
miles.  This  depth  was  to  be  obtained  by  removing  logs  and  snags  from 
the  channel  and  overhanging  trees  from  the  banks,  by  cutting  through 
rock  and  gi-avel  bars  by  blasting  and  dredging,  and  by  deepenlDg  sand 
bars  by  means  of  works  of  contraction  and  shore  protection. 

This  project  was  amended  in  1891  so  as  to  provide  for  a  depth  of  6 
feet. 

There  had  been  spent  on  this  river,  inclusive  of  maintenance  and 
snagging,  to  June  30, 1896,  the  sum  of  $304,050.69. 

The  condition  of  the  river  at  this  date  was  such  that  navigation  went 
on  by  night  as  well  as  by  day  between  Montgomery  and  M<H>ile  during 
ten  months  of  the  year.  Daring  the  remaining  two  mouths  the  lack  uf 
depth  of  water  on  the  bars  between  Montgomery  and  Selma  prevented 
vessels  from  passing.  The  depth  of  water  ou  several  bars  has  been 
increased  by  2  to  5.5  feet.  The  river  was  clear  of  logs  and  snags,  except 
those  which  had  fallen  in  during  the  high  water  of  the  preceding  winter. 

The  fands  expended  in  1897  cleared  the  river  completely  of  all  snags 
and  built  a  dike  and  shore  protection  at  Hurricane  lilutf  and  a  dike  at 
Lower  Canton  Bar.  It  has  not  been  practicable  to  make  an  examina- 
tion to  determine  how  much  good  has  been  done  at  these  points.  It  is 
known  that  an  increase  of  depth  has  been  obtained. 

Many  snags  were  bronght  in  by  the  spring  floods  of  1897,  which  lasted 
mnch  longer  than  usual.  These  had  not  l^n  removed  ap  to  the  end 
of  the  year,  as  the  repairs  of  the  snag  boat  had  not  been  wholly  finished. 

The  commerce  of  the  stream  in  1878  was  valued  at  $5,055,000,  i  u  round 
numbers;  in  1897  it  is  valued  at  $8,320,000,  an  increase  of  $3,205,000. 
It  consists  principally  of  cotton,  naval  stores,  hides,  staves,  fertilizers, 
miscellaueons  goods  of  all  kinds,  and  large  quantities  of  timber  and 
lumber.  As  no  record  of  the  timber  and  lumber  rafted  is  kept,  the  value 
thereof  is  not  known. 
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July  1,1886,  baluieeimexpendect  $4<^910.31 

Jnne  30, 1S97,  wnonnt  expended  dnring  flseal  year   S2, 67S.  68 

Jnly  1, 1897,  balAnce  nnexpended..   8,968.63 

July  1,  1897,  ontstauding  Uabilitiea   1. 133. 73 

Jnly  1, 1897,  balance  available   7, 329. 90 

[  AmoQDt  (estimated)  required  for  completion  of  exiatioff  project  246, 261. 00 

J  Amount  that  can  be  probtably  expended  in  fiscal  year  endlDgJoneSO,  1899  17^  200, 00 
]  Submitted  In  compliance  With  reqnirementa  of  aeotionB  2  of  liver  and 
[   harbor  acts  of  1866  and  1867  and  of  sundry  oItII  aot  of  Jnne  4, 1897. 

(See  Appendix  P  9.) 

10.  Coosa  River,  Georgia  and  Alabama. — The  Coosa  Eiver  extends 
fh>m  Bome,  Ga.,  where  it  is  formed  by  the  janction  of  the  Oostenanla 
and  Etowah  rivers,  to  a  point  IS  miles  above  Montgomery,  Ala.,  where 
it  nnites  with  the  Tallapoosa  Biver  to  form  the  Alabama.  Its  length  is 
about  315  miles. 

The  river  was  available  for  navigation  from  Bome  to  Greensport, 
Ala.,  a  distance  of  162  miles,  before  any  improvement  was  made. 
From  Greensport  to  Wetumka,  Ala.,  142  miles,  the  bed  of  the  stream 
is  so  much  broken  np  with  reel^  and  shoals  of  rock  as  to  make  its 
navigation  practically  impossible.  Many  years  ago  cotton  was  carried 
down  the  river  to  Mobile  on  flatboats  at  nigh  water,  bnt  no  boat  ever 
came  back. 

The  river  is  divided  by  legislative  action  into  two  parts — that  lying 
between  Bome  and  the  East  Tennessee,  Virginia  and  Georgia  Kailroad 
Bridge  and  that  lying  between  the  bridge  and  Wetumka.  The  flrst 
is  23tf  miles  long;  the  second  is  68  miles. 

[a)  Between  ^om^  ^a.,  and  the  Hast  Tennessee^  Virginia  and  Georgia 
Railroad  Bridge. — The  original  pn^ject  for  this  part  of  the  stream  con- 
templated a  channel  3  feet  deep  and  80  feet  wide.  The  width  and 
depth  were  changed  below  Look  'So.  3  to  4  fbet  and  100  feet,  respectively. 
The  channel  was  to  be  made  by  washing  ont  sand  bfurs  and  by  catting 
throngh  rock  reefs.   Below  Greensport  lock  and  dams  were  to  be  bnilt. 

lliere  had  been  spent  on  this  part  of  the  river  to  Jnne  30, 1896,  the 
snm  of  $906,394.32. 

As  the  result  of  the  expenditure  of  this  sum  the  river  has  been  made 
navigable  from  Bome,  Ga.,  to  Harts  Ferry,  Ala.,  about  1  mile  below 
liock  No.  3,  a  total  distance  of  180  miles. 

With  the  money  spent  during  the  year  ending  June  30, 1897,  there 
has  been  accumulated  a  large  amonntof  stone,  gravel,  and  sand  for 
building  the  floor  of  Lock  4,  and  the  channel  at  McCoy  Island  and  at 
Woods  Beef  has  been  deepened  and  widened. 

The  earliest  record  on  file  of  the  value  of  the  freight  carried  is  in 
1888.  It  was  then  $1^242,244.  The  present  value  is  11,800,000.  The 
freight  is  of  a  miscellaneous  charactw. 

July  1,  1896,  balance  unexpended  $57, 305. 68 

Jnne  30, 18OT,  amount  expended  during  fiscal  year   17, 320. 18 

July  1, 1897,  lialance  unexpended    ;   39,986.60 

Jnly  1, 1897,  outstanding  liabilitlea   S,  808. 17 

Jnly  1, 1897,  balance  available   36, 182. 33 

{Amount  (estimated)  required  for  completion  of  existing  project   800, 133. 00 

Amonntthat  can  Iwprotitably  expended  infiecal  year  ending  Jnne 30, 1899  256, 822. 14 
SnbmiUed  in  compliance  with  requirements  of  sectione  2  of  river  and 
harbor  aeta  of  1866  and  1867  and  of  randiy  oivll  aot  of  Jnne  4, 1897. 
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(6)  Between  the  Fast  Tennessee,  Virginia  and  Georgia  Railroad  Bridge 
and  WetumJca. — The  condition  of  this  part  of  the  Coosa  Kiver  before 
beginning  improvements  was  sach  as  to  make  navigation  impossible. 
While  there  were  many  deep  pools,  the  water  on  the  rock  reefs  and 
shoals  was  insufficient  to  float  a  vessel  of  any  sort,  and  the  fall  at  many 
of  the  reefs  is  too  great  for  a  vessel  to  snrmonnt. 

The  present  prefect  of  improvement  contemplates  canalizing  the  river 
by  the  constmction  of  23  locks  and  dams.  A  great  deal  of  channel 
work  has  also  to  be  done. 

The  Sam  of  $343,808.76  had  been  spent  on  this  improvement  to  June 
30,  1896, 

The  walls  of  Lock  Ko.  31  are  finished  and  ready  to  receive  the  gates 
and  machinery  for  moving  them  and  the  valves  and  their  machinery 
for  filling  and  emptying  the  lock. 

The  cofferdam  has  been  removed,  and  the  si>ace  between  the  land 
wall  and  the  river  bank  has  been  tilled  np. 

A  survey  is  now  going  on  to  obtain  data  for  the  preparation  of  plans 
for  Locks  9, 10,  and  11. 

The  condition  of  this  i)art  of  the  Coosa  Biver  is  snch  that  the  entire 
section  must  be  improved  from  end  to  end  and  connections  be  made  with 
the  navigation  above  and  below  before  any  commerce  can  be  developed. 

July  1, 1896,  balance  anexpended   $B6, 191.24 

June  30,  1897,  amonnt  expended  during  fiscal  year...    20,360.45 

July  1,  1897,  balance  unexpended   45, 830. 79 

July  1,  1897,  outatanding  liabilitieB   1, 240. 41 

July  1, 1897,  balance  available   44,  590.38 


'Amount  (estimated)  required  for  eompletion  of  existing  prviject   4,683,074.00 

Amonnt  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,1899   1,000,000.00 

Submitted  in  compliance  witb  requirementa  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  actof  June  4, 1897. 

(See  Appendix  P  10.) 

IJ.  Operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  Hiver^  Georgia  and  Alahama. — The  expenses  of  operating  and 
care  of  Locks  Nos.  1, 2,  and  3,  and  the  canal  between  Locks  I^os.  2  and 

3,  during  the  fiscal  year  ending  June  30, 1897,  amounting  to  $6,137.92, 
exclusive  of  outstanding  liabilities  ($155)  on  Jane  30, 1^7,  have  been 
paid  from  the  permanent  indefinite  appropriation  provided  by  section 

4,  act  of  July  6,1884. 
(See  Appendix  P  11.) 


SUSTET  HADE  IN  COKPLIANCE  WITH  RITBB  AKD  HABBOB  AOT  OF 

JUNE  3,  1896. 

The  snrv^y  of  Apala^icola  Bay,  Florida,  and  the  approaches  to 
Apalaehieola,  required  by  the  act  of  Jnne  3, 1896,  was  made  by  the 
local  engineer,  Ma^,  F.  A.  Mahan,  Oorps  of  En^neers,  and  report 
thereon  submitt^  September  17, 1896,  througb  the  division  engineer, 
Col.  Peter  C.  Hains,  Corps  of  Engineers.  The  plan  of  improvement 
proposed  by  the  local  officer  contemplates  the  making  of  a  channel  18 
feet  deep  at  low  water,  150  feet  wide  at  the  bottom,  from  Apalachicola 
for  a  distance  of  about  10  miles  through  West  Pass,  which  he  estimates 
will  require  the  dredging  of  3,154,687  cubic  yards,  at  a  cost,  in  round 
numbers,  of  $350,000,  founded  on  the  supposition  that  the  work  will  be 
let  in  one  oontraet.  Mi^or  Mahan  states  ftirther  that  about  120,000.  or 
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$30,000  a  year  will  be  necessary  to  maintain  the  part  of  tbe  channel 
nearafit  the  town  after  the  required  depth  has  been  obtained.  In  tbe 
opioioB  of  the  division  engineer,  these  estimates  of  cost  and  mainte- 
nance are  both  too  low. 

It  seems  expedient  to  ask  the  attention  of  Congress  to  the  fact  that 
the  execntion  of  the  project  herein  presented  involves  not  only  a  large 
first  cost,  bat  a  continuous  heavy  annual  expenditure  so  long  as  the 
improvement  is  to  be  maintained;  and  experience  on  similar  improve- 
ments indicates  that  the  cost  of  secaring  and  maintaining  any  certain 
depth  of  channel  tfarongfa  snoh  a  bay  as  this  is  a  most  indeterminate 
quantity. 

The  report  was  transmitted  to  Oongress  and  printed  in  House  Doc. 
Ko.  129,  Fifl^-foarth  Oongress,  second  session.  (See  also  Appendix 
P  12.) 

IMPEOVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI  AND  OF  ROGUE  CHITTO.  LOUISIANA. 

This  district  was  in  the  charge  of  Maj.  Wm.  T.  Bossell,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Harry  Burgess, 
Corps  of  Engineers,  to  September  24,  1896,  and  Lient  James  B.  Cava- 
naugh.  Corps  of  Engineers,  since  September  27, 1896.  Division  Engi- 
neer, Col.  Peter  C.  Hains,  Corps  of  Engineers, 

1.  Mobile  Harbor,  Alabama. — This  channel  had  originally  a  depth  of 
5^  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 

The  original  project  was  for  a  channel  10  feet  deep  at  mean  low 
water  through  Choctaw  Pass  and  Dog  Biver  Bar. 

From  1870  to  1878  the  channel  was  deepened  to  13  feet  under  a  proj- 
ect snbmitted  by  Maj.  C.  B.  Beese,  Corps  of  Engineers,  August  5, 
1870,  for  a  channel  300  feet  wide  and  13  feet  deep  at  mean  low  water. 

From  1881  to  1888  the  channel  was  deepened  to  17  feet  under  a  proj- 
ect submitted  by  Lieut.  Col.  (then  Capt.)  A.  N.  Damrell,  Corps  of  Engi- 
neers, for  a  channel  200  feet  wide  and  17  feet  deep  at  mean  low  water, 
adopted  in  March,  1880.  Before  this  project  was  completed  a  project 
was  submitted  by  Lientenant-Colonel  (then  Mf^or]  Damrell,  and  adopted 
in  August,  1888,  to  dredge  a  channel  of  entrance  from  the  Gulf  of  Mexico 
to  the  city  of  Mobile,  of  280  feet  width  on  top  of  cnt,  with  a  central  depth 
of  23  feet  at  mean  low  water. 

Act  of  September  19, 1890,  extended  the  work  up  Mobile  River  to 
the  mouth  of  Chickasabogue  Creek,  and  increased  the  estimated  cost 
to  $2,043,800,  with  entire  length  of  channel  33.09  miles  and  the  entire 
length  of  continnons  cat  of  32.27  miles.  This  work  was  placed  undo: 
continaons  contract  by  act  of  Jnly  13, 1892. 

Joint  resolution  of  Congress,  approved  Mftrch  16, 1896,  revived  the 
continuous  conti^ct  and  increased  the  amount  by  f 160,000. 

Work  under  joint  resolution  of  Congress  was  suspended  September 
5, 1896. 

Act  of  July  3, 1896,  gave  $60,000  for  maintenance  of  the  channel  by 
dredging,  and  work  is  now  being  carried  on  under  this  appropriation. 

The  total  amount  expended  on  this  improvement  to  June  30, 1896,  is 
♦3,372,183.47. 

On  June  30, 1896,  there  was  a  channel  of  navigable  width  and  23  feet 
deep  at  mean  low  water  extending  from  the  wharves  at  Mobile  to  deep 
water  in  the  Oulf  of  Mexico. 

All  work  done  during  the  fiscal  year  ending  June  30, 1897,  has  been 
dredging  to  maintain  the  channel  and  removing  snaga  and  deadheads 
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hy  the  U.  8.  S.  Maud.  Under  the  appropriation  of  $60,000  for  mainte- 
nance a  contract  iras  made  for  the  hire  of  dredging  plant,  and  work 
under  this  contract  began  January  27, 1897,  and  ds  still  in  progreaa. 
Considerable  fill  has  taken  place  and  20  niilen  of  the  channel  now  has 
lass  than  23  feet  depth  at  mean  low  water.  Yesaels  drawing  23  feet^ 
however,  contiuae  to  use  the  channel,  as  the  material  that  has  filled  in 
is  sofL 

It  is  estimated  that  $60,000  will  be  required  for  annual  maintenance. 


from  reeorda  of  tho  Moblfe  Cotton  BzehOMge. 


Artiolea. 

1897. 

1888. 

1896. 

1804. 

Tont. 
1M.005 
191, 772 
290 
1«7 
76,874 

Tom. 
88,0tt 

185 

Ton4. 
83,f>57 
lit,  787 
82S 

Tmm. 
107,246 
e(K468 
2,2M 

62,  OM 

»,M1 

9,88S 

JdIj  1, 1896,  balance  nnexpended  ^1,447.31 

Amonnt  appropriated  by  act  of  Jnne  i,  189?   35,000.00 


246, 447. 21 

Jnne  30,  1897,  amonnt  expended  daring  fisoid  year   190, 806. 53 


Jnly  1, 1897,  balance  nnexpended   65, 638. 68 

July  1,  1897,  oatatandiDfc  liabilitiea   $73. 10 

Joly  1,  1897,  amount  covered  by  uncompleted  ooatraots   28, 601.37 

  28,674.47 


Jnly  1, 1897,  balance  available   36,964.21 


Amonnt  reqaired  for  annnal  maintenance   60,000:00 

Amonnt  that  can  be  profitablv  expended  in  fiscal  year  ending  Jnne  SO, 
1899,  for  maintenance     60, 000. 00 


Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  enndry  oivii  act  of  Jane  4, 1897. 

(See  Appendix  Q  1.) 

2.  Black  Warrior  BiveTj  Alabama. — ^The  original  condition  of  this 
river  was  such  as  to  be  practically  closed  to  navigation  on  aoconnt  of 
shoals  at  Tuscaloosa. 

The  name  of  "  Black  Warrior"  is  given  to  that  portion  of  the  War- 
rior Eiver  which  lies  above  the  city  of  Tuscaloosa,  Ala. 

The  origiually  adopted  project  for  the  improvement  of  this  river  was 
approved  in  1887,  the  object  being  to  obtain  a  channel  6  feet  deep  by 
means  of  locks  and  dams  from  Tuscaloosa  to  Daniels  Greek,  a  distance 
of  15  miles.  The  project  calls  for  five  locks  and  dams,  at  an  estimated 
cost  of  $741,670. 

Daring  the  fiscal  year  ending  June  30, 1896,  three  locks  and  acces- 
sories were  completed  and  opened  to  commerce  in  Kovember,  1895. 

The  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1896,  was  $574,870.02. 

The  condition  of  the  Improvement  on  June  30, 1896,  was  such  as  to 
^low  steamboats  and  barges  to  reach  the  coal  mines  aud  sawmills 
above  Tuscaloosa  at  a  low  stage  of  water. 
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The  results  obtained  by  tbe  improTement  of  this  river  are  inoreased 
depth  and  width  of  the  channel  for  a  distance  of  9  miles  above  Tus- 
caloosa. 

Jnly  1,  1896,  babmce  Tmexpended   $28, 870. 98 

Jane  30,  1897,  amoant  expended  during  fiscal  year   8, 868. 74 

July  1, 1897,  balance  uDexpended   20, 002. 24 

Jn^  1,  1897,  oatBtandins  liabllitfea   81. 88 

July  1,  1897,  balance  available   19, 917. 36 

•  - 

{Araonnt  (estimated)  required  for  completion  of  existing  project   190, 600. 00 

Amount  Uiat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1899  190, 500. 00 
Submitted  in  compliance  with  reqnirements  of  aetttions  2  of  river  luid 
harbor  acts  of  1866  and  1867  and  of  sundry  olvil  act  of  June  4,  1887. 

(See  Appendix  Q  2.) 

3.  Operation  and  eare  of  locks  and  dams  on  Black  Warrior  River,  Ala- 
bama.— These  locks  and  dams  are  near  Tuscaloosa,  Ala.,  and  are  three 
in  nnmber,  known  as  Locks  Kos.  1,  2,  and  3,  Black  Warrior  Kiver,  Ala- 
bama. They  were  finished  and  opened  to  commerce  July  1, 1896,  and 
at  that  date  their  operation  and  care  became  a  charge  under  the  general 
law  of  July  5, 1884.  They  have  been  operated  and  cared  for  during  tiie 
fiacal  year  ending  June  30,  1897,  at  a  cost  of  $5,504.43. 

The  commerce  through  the  locks  during  the  year  amounts  to  4,758 
tons  of  coal  and  about  220  tons  of  lumber  and  general  merchandise. 
(See  Appendix  Q  3.) 

4.  Warrior  and  Tomhigbee  rivers^  Alabama  and  Mississippi. — These 
rivers  form  the  line  of  communication  from  the  Warrior  coal  fields  to 
tide  water,  and  also  Sot  the  products  of  the  valley  of  the  Tombigbee 
above  Demopolis  to  Mobile. 

(a)  Warrior  Biver,  Aldbama, — The  original  condition  of  the  naviga- 
ble channel  of  this  river  was  obstructed  to  such  an  extent  by  snags, 
l^s,  overhanging  trees,  etc.,  as  to  make  navigation  at  low  water  impos- 
sible, and  dangerous  during  high  water.  The  minimum  width  of  the 
channel  was  60  feet;  the  minimum  depth  1  foot. 

The  originally  adopted  project  for  the  improvement  was  to  deepen 
the  channel  by  jetty  construction  and  to  remove  snags  and  cutting  of 
overhanging  trees  so  as  to  obtain  for  small  boats  a  low-water  channel 
80  feet  wide  and  4  feet  deep,  at  an  estimated  oost  of  $151,103. 

The  present  project,  adopted  in  1890,  is  to  obtain  a  channel  6  feet 
deep  at  ordinary  low  water,  throughout,  by  removal  of  obstmctions 
and  building  dams  with  gat€»,  at  an  estimated  cost  of  $557,000. 

The  amoant  expended  on  this  project  to  the  close  of  the  fiscal  year 
ending  Jnne  30, 1896,  was  $141,892.90. 

The  oondition  of  the  improvement  on  Jane  30, 1896,  was  snoh  as  to 
allow  steamboats  and  barges  of  oo^,  and  large  rafts  of  logs  and  timber, 
to  navigate  this  channel  at  a  considerably  less  stage  of  water  than 
before.  The  work  was  confined  principally  to  the  removal  of  obstruc- 
tions.  No  steps  have  been  taken  toward  permanent  improvement. 

The  results  obtained  by  the  improvement  of  this  river  are  greater 
width  and  depth  of  channel,  giving  greater  security  to  steamboat  and 
barge  navigation  from  the  coal  fields.  Large  tracts  of  valuable  bottom 
lands  have  been  reclaimed  aud  are  being  cnltivated  now,  which  before 
the  improvement  were  sabject  to  overflow. 

The  total  amount  expended  on  this  improvement  to  Jane  30. 1897,  is 
$181,016.80. 
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Commereial  a1atiiiie$. 


Axtides. 


Cotton  

Gnln  

Iron  

L  amber  

0«nenU  nerofaandlse. 
Coid  


TaUI. 


1807. 

18M. 

1896. 

Ton*. 
2,080 
2,100 
20 
» 
1,300 
2,000 

Tant. 
1.250 
1,300 
20 
SO 
1,200 
500 

Tvnt. 
t.125 
1,300 
20 
U 
1,100 

7,5S0 

4,820 

•  3,045 

Jnly  1,  1896,  balance  nnexpended  $88,107. 10 

June  30,  1897,  amount  expended  doriDg  fiscal  year   39, 623. 90 

July  1. 1897,  balance  anexpeBded   48, 183. 20 

July  1,  1897,  outatandiag  liabilities   1, 583. 95 

Jnly  1,  1897,  balance  available   46, 899.  ffi 


r  Amount  (estimated)  reqnired  for  completioo  of  existing  project   347,000.00 

J  AmoanttbatcaabeTnvntablyexpendedinfiscalyeaTending  June30,1899  60^000.00 
1  Sabmitted  in  compliuioe  with  leqnirements  of  seotions  2  of  xiveT  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  ciTil  act  of  Jnne  4, 1897. 

(6)  TomMgbee  River ^  from  its  mouth  to  Demopolis,  Ala, — The  orif(inal 
condition  of  the  navigable  channel  of  this  x>ortion  of  the  river  was  sach 
aa  to  admit  of  steamboat  navigation  only  daring  abont  six  or  eight 
monthfl  of  the  year,  or  daring  high  water.  The  miuimnm  width  (Mfthe 
channel  was  aboat  100  feet,  and  the  minimnm  depth  2  feet. 

The  project  of  1879  was  to  afl'ord  a  channel  of  navigable  widt^  and 
4  feet  deep  at  ordinary  low  water,  firom  the  month  up  to  Demopolis, 
Ala.,  by  removal  of  snags,  logs,  and  overhanging  trees,  and  the  im- 
provement of  the  worst  bars. 

The  present  project — adopted  in  1890 — ^is  to  secure  a  channel  6  Saelt 
deep  at  low  water,  by  removal  of  logs,  snags,  trees,  bank  revetment, 
and  the  constmction  of  locks  and  dams  at  an  estimated  cost  of  $508,808. 

The  amount  expended  on  the  improvement  of  this  portion  of  the 
liver  np  to  the  close  of  the  fiscal  year  ending  June  30,  1896,  was 
9153,181.59,  of  which  $45,14:5JS8  was  in  preservation  of  the  improve- 
ment. 

The  condition  of  the  improvement  on  June  30, 1896,  was  such  as  to 
allow  steamboats  to  ascend  to  Gays  Landing^  130  miles  above  the 
mouth,  daring-low  water,  and  to  Demopolis,  Ala.,  at  a  3-foot  rise  above 
low  water. 

The  results  obtained  by  the  improvement,  are  greater  secnrity  to 
steamboat  navigation  and  rafting  of  logs  and  amber  by  increased  width 
and  depth  of  cfiaund. 

The  work  on  the  constractions  of  locks  and  dams  at  McGrewB  Shoal 
is  progressing,  but  no  improvement  to  navigation  can  be  expected  unti! 
the  lot^  tmd  dam  are  finished. 

CommtreUU  aiattttiM. 


Articles. 


Cotton  

Grab)  

Iron  

Lnmbsr  

O«D0nil  merohindlM 
Coal  

Totst  


IfWT. 

1800. 

1895. 

Tom. 
7,600 
S.835 
05 
<7,M0 
18,210 
1,600 

Tont. 
8,860 
4.4» 
92 
08,880 
18, 7U 
500 

Tons. 
7,000 
5,010 
100 
13,175 
18,008 

S6,I7» 

93,406 

87,191 
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Jnl;  1,  1896,  balance  unexpended  $176,818.41 

Jnne  30,  1897,  unoant  ncpended  during  fimal  year   346. 94 

July  1, 1897,  balance  nnexpended   88, 471. 47 

jQly  1,  1897,  ontstanding  Itabilitlee   «1, 900. 84 

July  1,  1897,  amonnt  covered  by  unoraidieted  ooutraoto   10,678.47 

 ;   12,474.31 

Jnly  1,  1897,  balance  available   70, 997. 16 

( AmooDt  (estimated)  required  for  completion  of  existing  project   178, 808. 00 

j  AmoanttaatoaubeprofitablyexpeDdediQfiBCalyearendmKJane30,1899  200,000.00 
I  Submitted  in  complianco  with  reqnirements  of  sections  2  of  riveT  and 
{    harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jnne  4, 1897. 

(c)  Tombigbee  EiveVj  from  Demopolis,  Ala.,  to  ColumbtiSj  Miss. — The 
original  condition  of  the  navigable  channel  of  this  section  of  the  river 
was  such  as  to  admit  of  navigation  only  daring  high  water.  The  mini- 
mnm  width  of  the  channel  was  only  about  70  feet  and  the  minimnm 
depth  was  2  feet,  bat  it  was  obstructed  by  snags,  logs,  overhanging 
trees,  etc. 

Up  to  1^  all  appropriations  were  made  general  for  the  Tombigbee 
Blver;  on  September  19, 1890,  an  appropriation  of  $16,000  was  made 
for  the  section  of  Tombigbee  Biver  from  Demopolis  to  Oolnmbns. 

The  project  of  1890  provided  for  obtaining  a  channel  6  feet  deep  at 
low  water,  by  the  removal  of  snags  and  other  obstractlons  and  the 
building  of  dams  with  gates,  at  an  estimated  cost  of  $779,400. 

The  amonnt  expended  on  the  improvement  of  this  section  of  the  river 
by  tree  cutting,  snagging,  bank  revetment,  and  contraction  works,  up 
to  June  30, 1896,  was  $65,226. 

The  condition  of  the  improvement  on  June  30, 1896,  was  such  as  to 
allow  light-draft  boats  to  navigate  its  entire  length  at  a  S^foot  rise 
above  ordinary  low  water.  But  it  will  require  an  annual  expenditure 
of  at  least  $10,000  to  keep  it  ftee  from  snags,  logs,  etc.,  this  being  in 
addition  to  the  amount  necessary  to  carry  out  the  original  project 

The  results  obtained  by  the  improvement  of  this  section  of  the  river 
are  greater  width  and  depth  of  channel,  making  steamboat  navigation 
and  rafting  more  secure.  Large  tracts  of  valuable  bottom  lands  have 
been  reclaimed  and  are  now  being  cultivated,  which  were  anbjeot  to 
overflow  before  the  improvement. 

ComiKMniai  atatittiot. 


ArtiolM. 

1897. 

2,175 
1,«8» 
24 
ie,B20 
A,UB 

isoe. 

1806. 

S,0«2 
I,  lOS 
20 
18,600 
3,430 

Tont. 
S,500 
2,508 
81 
7,000 
7, 108 

M,  8S7 

30,218 

Jnly  1,  1896,  balance  nnexpended   $84, 774. 00 

Jnne  SO,  1897,  amonnt  expended  during  fiscal  year   17, 086. 30 

Jnly  1,  1897,  balance  nnexpended   67,687.70 

Jnly  1, 1897;  ontatonding  Habilitiee   262. 71 

July  1, 1897,  balance  available   67,434.99 

Amonnt  (estimated)  required  for  completion  of  existing  project   629,400.00 

AmonntthatcanbepTofitablyexpendedinfiscalyearendingJaneSO,  1899  500,000.00 
Amonnt  required  for  maintenance  in  fiscal  year  ending  Jnne  30,  1899. .    10,  OUO.  00 
Bnbmitted  in  eompliance  TiUi  requirements  of  sections  2  of  river  and 
harbor  aoti  of  lS66  and  1867  and  of  mndxy  civU  act  of  June  4, 1897. 
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(d)  Tombigbee  BiveTffrom  FvlUm  to  Columbus,  Miss,— The  original 
condition  of  the  navigable  channel  r>f  this  section  of  the  river  was  sach 
that  navigation  was  impossible  except  daring  high  water.  The  mini- 
mam  width  of  the  channel  was  50  feet  and  the  niinimnm  depth  1  foot. 

The  project  of  1873  was  to  obtain  a  good  high-water  channel,  at  an 
estimated  cost  of  $35,000,  and  was  completed  in  1882,  at  a  cost  of 
$27,293.65.  Since  1882  there  had  been  expended,  in  preservation  of  the 
improvement,  to  June  30, 1896,  $6,663.44. 

The  amount  expended  on  the  preservation  of  the  improTement  dur- 
ing the  fiscal  year  ending  June  30, 1897,  is  $3,413.37. 

The  condition  of  the  improvement  on  June  30, 1896,  was  sucli  as  to 
allow  larger  rafts  of  bgs  and  timber  to  be  brought  down  without 
trouble. 

The  results  obtained  by  the  improvement  of  this  section  of  the  river 
are  greater  width  and  depth  of  channel  and  the  reclaiming  of  large 
tracts  of  valuable  bottom  lands,  whidi  were  heretofore  subject  to 
overflow. 

It  is  estimated  that  $5,000  will  be  required  £Dr  maintenance  during 
fiscal  year  ending  June  30, 1899. 

Commercial  ttaiUUet, 


Pine,  cypreM,  and  oak  logs. 


18B8. 


Totu. 
»,000 


Jnly  1,  1896,  balance  noexpended  

Jane  80, amount  expended  daring  fiscal  year. 


«ll,836.fi6 
3,413.87 


July  1,  1897,  balance  unexpended   7, 923. 19 

July  1,  1897,  outstanding  Uabilitiefl   113.93 


Jnly  1,  1897,  balance  available   7, 809. 37 


Amount  that  can  be  profitably  expended  in  fiecal  year  ending  Jane  30, 

1899,  for  maintenance   6,000.00 

Submitted  in  rompliance  witb  requirements  of  aections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(«)  Tombigbee  Biver,  from  Walkers  Bridge  to  Fultonj  Miss. — The 
original  condition  of  the  navigable  channel  of  this  section  of  the  river 
was  such  that  navigation  for  small  rafts  only  was  possible  during  high 
vater,  aad  then  it  was  troublesome. 

The  project  of 1888  was  to  obtain  a  good  channel  for  navigation  during 
high  water  by  the  removal  of  snags,  logs,  and  overhanging  trees,  at  an 
estimated  cost  of  $11,000. 

The  amount  expended  on  the  improvement  up  to  June  30,  1896,  was 
$10,982.07,  of  which  $3,590.96  was  in  preservation  of  the  improvement. 

The  condition  of  the  improvement  on  June  30,  1896,  was  such  as  to 
allow  larger  rafts  of  logs  and  timber  to  be  brought  downstream  at  a 
much  lower  stage  of  water. 

The  results  obtained  by  the  improvement  are  greater  security  to  the 
transportation  of  rafts  of  logs  and  timber,  and  the  reclamation  of  val- 
uable bottom  lands,  which  were  heretofore  subject  to  overflow. 

It  ia  estimated  that  $1,000  will  be  required  for  maintentmce  during 
the  fiscal  year  ending  Jnne  30, 1899. 
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Jnly  1,  1896,  balanoe  nnexponded   $3, 017. 93 

Jane  30, 1897,  unoant  erpended  dDTing  fiwwl  year   1, 677. 14 

July  1, 1897,  balance  unexpended   340. 79 

JAmoant  that  can  be  profltalily  expended  in  fiscal  year  ending  June  30, 

1899,  for  maintenance       1,000.00 


\ Submitted  in  oompliance  with  reqairemente  of  Bootions  2  of  river  and 
harbor  acte  of  1866  and  1867  and  of  snndry  olvil  act  of  Jnne  4, 1897. 

(See  Appendix  Q  4.) 

5.  IfomibeeBiverfMisnssi]^. — The  original  condition  of  the  channel  of 
this  river  was  sach  that  navigation  at  aU  seasons  and  at  all  stages  of 
water  was  impossible,  except  by  small  flats  during  fonr  or  five  months 
of  the  year.  The  minimum  width  of  the  river  was  60  feet,  and  the 
minimnm  deptii  of  the  channel  li  feet. 

Theprqjeot  of  1880  was  to  alford  a  channel  for  small  steamera  from  the 
month  to  Macon,  Miss.,  <Hr  navigable  width  and  depth  when  the  water  is 
above  ordinary  low  stage,  at  an  estimated  cost  of  165,245.26. 

The  amount  expended  on  the  improvement  of  this  riveor  up  to  June 
30, 1896,  was  $58,096.81,  of  which  $8,384.27  was  in  preservatiou  of  the 
improvement.   The  project  was  completed. 

No  work  has  been  done  on  this  river  during  the  last  two  years. 

The  condition  of  the  improvement  on  June  30, 1896,  was  such  as  to 
allow  navigation  only  during  high  water  up  to  Macon,  Miss. 

The  results  obtained  by  the  improvement  of  this  river  are  greater 
width  of  channel,  but  no  greater  depth,  making  steamboat  navigation, 
if  any  is  carried  on,  more  secure  during  high  water. 

There  is  no  commeice  whatever  on  this  river  now  and  has  not  been 
for  years  past. 

Jnly  1, 1896,  balance  unexpended    fS,  90S.  19 

July  1, 1897,  balance  nnexpended   S,  903. 19 

(See  Appendix  Q  5.) 

e.  Paacagoula  River ^  Jfwstsnppi. — ^For  the  original  condition,  project, 
history,  etc.,  of  this  river,  both  dredging  and  river  improvement,  see 
Anutal  Beport  of  the  Ohief  of  Engineers  for  1896,  Fart  III,  pages  1448, 
1449,  and  1450. 

The  original  condition  of  the  channel  of  the  river  above  Moss  Point 
was  such  as  to  tdlow  vessels  of  6^  feet  draft  to  navigate  for  a  distance 
of  10  miles  up  above  Moss  Point;  from  there  up  to  the  junction  of  the 
Leaf  and  Ghickasabay  rivers  the  river  was  not  navigable  except  dur- 
ing high  water.  The  minimum  width  of  the  channel  was  60  feet  and 
the  minimum  depth  1  foot,  but  it  was  filled  with  logs  and  snags. 

The  project  of  1874  was  for  the  removal  of  snags  and  overhanging 
trees  throughout  its  entire  length.  Of  the  aggregate  amount  of  the 
several  appropriations  made  up  to  July  5, 1884,  $15,000  was  applied  to 
the  removal  of  snags,  logs,  and  ov^hanging  trees. 

The  present  project  for  the  improvement  of  the  river  above  Moss 
Point — that  of  1886 — is  to  maintain  the  river  in  its  improved  condition, 
at  an  estimated  cost  of  $2,600  annnaUy. 

The  amount  expended  daring  the  fiscal  year  ending  June  30, 1896, 
on  maintenance,  was  $3,126.87. 

The  condition  of  tiie  improvement  on  June  30, 1806,  was  such  as  to 
allow  vessels  of  6}  feet  draft  to  navigate  a  distance  of  52  miles  above 
the  month  all  Uie  year;  from  th^  up  to  Uie  junction  of  the  Leaf  and 
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Ohickasaliay  rivers  littie  work  has  been  done  of  late  years,  and  it 
can  be  navigated  only  on  a  5  or  6  foot  rise  above  ordinary  low  watw. 

The  results  obtained  in  the  maintenance  of  the  improvement  of  the 
river  daring  the  fiscal  year  ending  Jnne  30, 1897,  are  greater  width  and 
depth  of  the  channel,  securing  safer  steamooat  navigation,  and  rafbing 
of  logs  and  timber  up  to  Oedar  Greek,  65  miles. 

By  act  of  Congress  of  August  17, 1894,  the  sum  of  $13,000  was  appro- 
priated for  'improving  Pascagoula  Biver,  Mississippi:  Continuing 
improvement,  and  so  much  of  said  sum  as  may  be  necessary  may  be 
used  for  removal  of  the  bar  in  Horn  Island  Pass.'' 

By  act  of  June  3, 1896,  the  sum  of  $6,000  was  appropriated  for  "im- 
proving Pascagoula  Biver,  Mississippi:  Continuiug  improvement,  and 
80  much  of  said  sum  as  may  be  necessary  may  be  used  for  removal  of 
the  bar  in  Horn  Island  Pass.'' 

The  original  condition  of  the  navigable  channel  of  Horn  Island  Pass 
was  bad,  owing  to  its  obstruction,  by  a  shoal  known  as  the  outer  bar, 
where,  during  an  ezamiuation  made  in  October,  1896,  a  least  depth  of 
18.4  feet  was  found,  causing  considerable  trouble  and  delay  for  vessels 
passing  in  or  out. 

The  originally  adopted  project  for  this  pass  was  to  dredge  a  channel 
200  feet  wide,  1,300  feet  long,  and  21  feet  deep  at  mean  low  water 
through  this  outer  bar,  at  a  cost  not  to  exceed  $8,000. 

Work  on  dredging  was  commenced  March  8,  1897,  and  completed 
April  17,  1897. 

The  condition  of  the  improvement  on  June 30, 1897,  is  such  as  to  allow 
vessels  to  cross  the  bar  at  all  times. 

The  result  obtained  by  the  improvement  of  this  pass  is  a  channel 
200  feet  wide,  1,300  feet  long,  and  20.5  feet  deep  at  mean  low  water  over 
tiie  outer  bait. 

The  total  amount  expended  on  the  improvement  of  this  river-  to  June 
30, 1897,  is  $199,646.77. 


Comparative  statement  tabulated  from  information  fumithod  by  the  United  Statei  euaUm- 

houae. 


VauolsoIaiTed. 

18B7.           I  16M. 

Ktunbor. 

Toua.    '  Namber.  |  tl'oaa. 

teo 

37 

82,614 
17.038 
8ft.  7U 

 1  

175  i  08.712 
41  18^610 
  C7W 

187 

UB,416 

818  158,118 

CooMtwiM  tkipments  not  indudod  in  the  United  States  euttom-houte  Mtatement. 


Artlcloe. 


Lwnbar  and  timber. 

3Uwl&  

Tnrpantfns  

Chwooal  

Qwwal  nwrehandlse 

Total  
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Joly  1,  1696,  balADce  unexpended  '$13,777.79 

June  30, 1887,  amoont  ^Mided  daiiDg  flaoal  yeu   12, 924. 56 


Jnly  1,  1887,  bidanoe  unexpended   853.23 

July  1, 1897,  ontstanding  IfabiUtlea  ,   68. 18 


Jnlr  1, 1897,  tiolutoe  available   786. 05 


Amount  (eatimated)  reonired  for  completion  of  existine  project   30, 000. 00 

Amoont  t  hat  can  be  profitably  expended  inflecalyeaT  ending  J  imeSO,  1899  10, 000. 00 
Amount  required  for  maintenance  above  Moss  Point  in  fiBcal  year  end- 
ing June  30, 1899   2, 600. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q  6.) 

7.  Chiekasahay  River,  Mitsisaippi. — The  original  condition  of  the 
navigable  channel  of  this  river  was  such  that  only  small  rafts  could  be 
carried  down  during  high  water,  and  then  it  was  troublesome  and  dan- 
herons.  The  minimum  width  of  the  chanuel  was  50  feet,  and  the  min- 
-  imum  depth  6  inches,  but  was  filled  witb  logs  and  snags. 

The  original  project  for  the  improvement  of  this  river — that  of  1890 — 
▼as  to  obtain  a  good  high-water  channel  from  the  mouth  up  to  the  rail- 
road bridge  at  Shubata,  Miss.,  by  the  removal  of  snags,  logs,  over- 
haof^ng  trees,  etc.,  at  an  estimated  eost  of  $30,000. 

In  the  river  and  harbor  act,  passed  June  3, 1896,  the  original  project 
was  modified  so  as  to  carry  the  improvement  only  as  far  as  the  rail- 
road bridge  near  Bucatuuna,  Miss. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30, 
1896,  was  $13,516.92,  of  which  $1,117.19  was  in  preservation  of  the 
improvement 

The  condition  of  the  improvement  of  this  river  oii  June  3D,  1896,  was 
such  as  to  allow  light-draft  steamers  to  navigate  the  river  from  the 
mouth  to  the  Winchester  Bocks,  85  miles,  on  a  4-foot  rise  above  low 
water,- and  to  allow  larger  raits  of  logs  and  timber  to  be  bronght  down 
from  Waynesboro,  Miss. 

The  amount  expended  on  the  preservation  of  the  improvement  dur- 
ing the  fiscal  year  ending  Jane  30, 1897,  is  $3,454.01. 

The  resolts  obtained  by  the  improvement  of  this  river  are  greater 
width  and  depth  of  channel,  making  steamboat  navigation  more  secure 
np  to  the  railroad  bridge  near  Bucatnnna,  and  rafting  from  Waynes- 
boro to  the  month. 

CMiawrofal  SktiUitae. 


ArtidM. 


Lofcs  and  timber  

Boaln  

Torpentlne  

Geneial  ooereluuidiae. 


18ST.  18S6. 


Ttmt.  Tons. 
lft,650  22,105 
300  2,000 
80  :  400 
  26S 


Total   le,  oeo 


24,773 


Note. — There  was  no  steamboat  on  the  river  daring  thu  year. 


>£noiieouBly  reported  as  $13,827.79,  June  30, 1896. 
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Jnly  1,  1896,  balance  unexpended  ■$8,488.08 

Jane  30, 18OT,  amooDt  expended  daring  fiBoal  year   8,454.04 

Jnly  1,  1897,  balance  unexpended   39.04 

{Amount  (estimated)  rctjnired  for  completion  of  existing  project. ......  13,000.00 

Amount  that  can  be  urotitablyexpended  in  fiscal  year  enmngJaneSO, 1899  2,500:00 
Submitted  in  coiupliance  vith  reqniremento  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  Bundry  oIyH  act  of  June  4, 1887. 

(See  Appendix  Q  7.) 

8.  Leaf  River,  Mitisisgippi. — ^The  original  condition  of  the  channel  of 
this  river  vras  such  that  navigation  was  impoBsible  on  accoant  of  snags, 
stamps,  logs,  and  overhanging  trees.  The  minimnm  width  of  the  river 
channel  was  100  feet,  and  the  minimum  depth  2^  feet. 

The  project  of  1S90  was  to  obtain  a  high-water  channel  from  the 
mouth  of  Bowie  Creek  to  the  month  of  the  river,  an  estimated  distance 
of  75  miles,  by  the  removal  of  snags,  stamps,  logs,  and  overhanging 
trees,  at  an  estimated  cost  of  i25,0(M>. 

The  amount  expended  on  the  improvement  of  this  river  up  to  June 
30,  1896,  is  $9,676.40,  of  which  $3,084.28  was  in  preservation  of  the- 
improvement. 

The  condition  of  the  improvement  on  June  30,  1896,  was  such  as  to 
allow  light-draft  boats  and  large  rafts  of  logs  and  timber  to  navigate 
thft  river  for  a  distance  of  60  miles  from  the  mouth  up. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was 
$4,426.92,  and  resulted  in  giving  a  greater  depth  and  width  of  channel 
from  Bowie  Creek  down  to  Carters  BInfif,  56  miles,  making  steamboat 
navigation  and  rafting  more  secure. 

OommeriAal  ataHtOea. 


Artiotoa. 


Saw  logs  uid  timber. 

Rosin  

Tnrpentine  


ToUl. 


July  1,  1896,  balance  unexpended   85, 323. 60 

Jime  30, 1897,  amount  expended  during  fiscal  year   4, 426. 92 

July  1,  1897,  balance  unexpended   896. 68 

Jnly  1,  1897,  outstanding  liabflitiea   30.00 

July  1,  1897,  balance  available   866. 68 

f  Amount  (estimated)  required  for  completion  of  existing  project   10,000.00 

J  Amount  tbat  can  be  profitably  expended  in  fiscal  year  en  ding  June 30, 1899  5, 000.00 
]  Submitted  in  compliance  with  reiiuirementu  of  suctions  2  of  river  And 
I   harbor  acts  of  1866  and  1867  and  of  snndry  oivil  act  of  Jnne4,1887. 

(See  Appendix  Q  8.) 

9.  Pearl  River,  below  Jackson,  Misa. — The  original  condition  of  the 
navigable  channel  of  this  river  was  such  as  to  allow  navigation  only 
during  high  water,  and  then  it  was  dlfticnlt  and  dangerous.  The  mini- 
mum width  of  the  stream  was  190  feet  and  that  of  the  channel  was  100 
feet  except  through  Holmes  Bayou,  7  miles,  where  it  was  65  feet.  The 
minimum  depth  of  the  channel  was  1^  feet. 

•Eznmeooaly  reported  aa  83,533.08,  Jane  SO,  1896. 
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The  project  of  1880  was  to  obtain  a  5-fbot  channel  at  low  water,  bnt 
this  depth  was  fonnd  impracticable  aud  the  project  was  modified  iu  1885 
so  as  to  provide  ibr  a  2-foot  channel  at  low  water,  at  an  estimated  cost 
of  $145,940. 

By  the  river  and  harbor  act  of  June  3, 1896,  the  original  project  for 
imi)roving  Pearl  lliver  from  Jacksou  to  the  month  was  modified  so  as  to 
coufine  operations  between  the  head  of  Holmes  Bayou  and  Monticello, 
Miss. 

The  amonnt  expended  ou  the  improvement  of  this  river  to  June  3(L 
1896,  was  $138,179.66,  of  which  $36,192.32  was  in  preservatiou  of  the 
Improvement. 

The  condition  of  the  improvement  on  June  30, 1896,  was  such  as  to 
allow  light-draft  boats  to  navigate  from  the  mon^  to  Monticello,  Hiss., 
a  distance  of  160$  miles,  all  the  year. 

The  amonnt  expended  on  the  preservation  of  this  Improvement  to 
June  30, 1897,  is  $40,909.19. 

The  resnlts  obtained  by  the  improvement  of  this  section  of  the  river 
are  greater  width  and  depth  of  channel,  giving  greater  security  to 
steamboat  navigation,  and  allowing  larger  rafts  of  logs  wad  timber  to 
be  brought  down  the  river. 

Cemnuroial  atatitHet. 


ArUole*. 

1897. 

'  Artlolea. 

1887. 

Ttms. 
540 
600 
90 
7 

Tont. 
S,700 
10 

XoU  

4,M7 

Jaly  1,  1896,  balamee  unexpended   $19, 916. 35 

Jnne  30, 1887,  Mooant  expended  dnring  fiscal  year   5, 716. 87 

July  1,  1897,  balance  ODopended  14, 238. 48 

July  1, 1897,  oatatanding  Uabilitiee   460. 6S 

Jnly  1, 1897,  balance  available   18,787.86 


r Amoant  (eatlmated)  reqoired  for  completion  of  existing  project   10, 000. 00 

J  Amonnt  that  can  be  prolttably  expended  in  fiscal  vear  eaduu;  June 30, 1899  10, 000. 00 
I  Bnbmltted  In  compliance  with  TcqniTemente  of  aectionB  2  of  river  and 
i   harbor  acta  of  1866  and  1867  uid  of  mmdry  civil  act  of  Jnne  4, 1897. 

(Bee  Appendix  Q  9.) 

10,  Pearl  Biver  betwem  OariKage  and  JacUmn,  Mist.— The  original 
condttioD-  of  this  part  of  the  river  was  snoh  as  to  make  navigation 

almost  impossible,  except  at  high  water.  The  minimum  width  of  the 
river  was  100  feet  and  of  the  channel  40  feet.  The  minimum  depth  was 
about  1  foot,  l^e  project  of  1879  was  to  afford  a  clear  channel  of  navi- 
gable width  and  6  feet  deep  at  low  water  from  Carthage  to  Jackson, 
105  miles. 

In  1888  the  original  project  was  modified  to  provide  for  a  depth  of  2 
feet,  at  an  estimated  cost  of  $50,000. 

The  amoant  expended  on  the  improvement  np  to  June  30, 1896,  was 
$33,660,  of  which  $8,634.66  was  in  preservation  of  the  improvement 

The  conditicm  of  the  improved  channel  on  Jnne  30, 3896,  was  such  as 
to  allow  light-draft  boats  to  navigate  safely  on  a  3-fbot  rise  above  ordi- 
nary low  water  throughopt  the  entire  distance. 
ENO  97  18 


Digitized  by 


Google 


274       BKPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  S.  AKMT. 


The  results  obtained  by  the  improvement  are  greater  depth  and  width 
of  channel  and  more  secarity  to  steamboat  uarigation. 

It  is  estimated  that  $2,500  will  be  required  for  maintenance  daring 
fiscal  year  ending  June  3U,  1899. 

Commemal  tttUutUsa. 


Articles. 

1807.  1  UM. 

Ton*.  1  Toni. 

50  ;  300 
200  1  270 

250  1  570 

July  1, 1896,  balance  nnexpended   $2, 400. 00 

Jane  30, 1897,  amonnt  expended  daring  fiscal  year   300. 40 

Jaly  1, 1897,  balance  nnexpended   3, 009. 60 

C  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J    1899,  for  maintenance   2, 500. 00 

]  Sabmitted  in  compliance  with  teqairements  of  Beotioni*  2  of  Tir«r  and 
[   harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  Q  10.) 

11.  Pearl  Biver  between  Edinhurg  and  Carthagey  Miss. — The  original 
condition  of  this  portion  of  the  river  was  such  that  navigation  at  low 
water  was  impossible  and  at  high  water  was  difiBcult  and  dangerous. 
The  minimum  width  of  the  chimuel  was  30  feet  and  the  minimum  depth 
at  low  water  3  indies. 

The  project  for  its  improvement,  adopted  in  18S4,  was  to  afford  a  high- 
water  channel  from  Edinborg  to  Oarthage,  a  distance  of  24f  miles,  for 
six  or  eight  months  of  the  year,  at  an  estimated  cost  of  113,464. 

The  amount  expended  to  June  30,  1896,  was  $15,750,  of  which 
$5,167.51  was  iu  preservation  of  the  improvement. 

During  the  fiscal  year  ending  June  30, 1897,  there  was  expended  $207 
in  preservation  of  the  improvement. 

The  project  has  been  entirely  completed,  and  the  condition  of  the 
river  on  June  30, 1897,  was  such  as  to  allow  navigation  by  light  draft 
boats  on  a  4-foot  rise. 

It  will  be  necessary  to  periodically  remove  obstructions  if  the  im- 
provement  is  to  be  retained. 

The  result  obtained  by  the  improvement  of  this  section  of  the  river 
is  greater  depth  and  width  of  the  channel,  giving  greater  security  to 
steamboat  and  barge  navigation.  It  is  estimate  tbat  $1,000  will  be 
required  for  maintenance  during  fiscal  year  ending  June  30, 1899. 

There  is  no  commerce  on  the  river. 

July  1, 189^balance  unexpended   $500. 00 

June  90, 1897,  amount  expended  during  fiscal  year   307. 00 

July  1,  1897,  balance  nnexpended   293. 00 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J     1899, -for  maintenance   1,000.00 

]  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
[   harbor  acts  of  1866  and  1867  and  uf  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  Q  11.) 

13^  Bogue  OhiUOj  Louisiana. — The  original  condition  of  this  river  was 
such  as  to  make  navigation,  except  daring  very  high  water,  impossible^ 
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owing  to  shoals  and  sand  bars  at  the  month  and  obstructions  in  the 
river  above.  The  minimum  width  of  the  channel  was  80  feet  and  the 
minimum  depth  3  feet 

The  project  of  1890  was  to  obtain  a  clear  3  foot  channel  daring  the 
greater  paji;  of  the  year  by  opening  the  mouth  and  the  removal  of  logs, 
snags,  trees,  fish  traps,  etc ,  up  to  Alford's  bridge,  a  distance  of  190 
miles,  at  an  estimated  cost  of  $55,000. 

The  amount  expended  on  the  improvement  of  this  liver  up  to  June 
30, 1896,  was  $14,983.21,  of  which  $564.60  was  in  preservation  of  the 
improvement. 

The  condition  of  the  improvement  is  such  as  to  allow  light-draft  boats 
and  large  rafts  to  pass  through  the  mouth  and  up  the  river  to  Purvis 
Lake,  36  miles,  with  safety  on  a  slight  rise  above  low  water. 

No  work  has  been  done  on  this  river  for  the  last  two  years. 

The  results  obtained  by  the  improvement  of  this  river  are  a  greater 
width  and  depth  of  channel,  giving  more  security  to  steamboat  navi- 
gation and  to  rafting. 

G'oiiUMrotal  ttatt»He». 


ArUolea. 

1807. 

1890. 

6,720 

eo 

Tont. 
0,760 

Total  

6,780 

6, 760 

July  1,1896,  balanee  unexpended   96,016.79 

June  30, 1897,  amount  expMided  during  fiscal  year   1, 240. 2JL 

July  1, 1897,  balance  unexpended   3, 776. 68 

Jnly  1, 1897,  outstanding  liabilities   76.01 

July  1, 1897,  balance  araUable   3, 700. 54 


{Amount  (estimated)  required  for  completion  of  existing  project   35, 000. 00' 

Amount  that  can  be  profitably  expended  in  fincal  year  ending  J  iine  30,1891)   10, 000. 00 
Sabmitted  iu  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juno  4, 1897. 

(Bee  Appendix  Q  12.) 

13.  Survey  of  canal  from  Birmingham^  Ala.,  to  the  Warrior  Bivor,  Ala- 
bama.— ^This  survey  was  provided  for  by  the  sundry  civil  act  approved 
June  4, 1897. 

A  project  for  the  survey  has  been  submitted,  and  it  is  expected  that 
active  work  will  begin  early  in  the  next  fiscal  year. 
(See  Appendix  Q  13.) 

EXAMINATXONS  AND  SXTRV£TS  HADE  IN  OOMPLIANGE  WITH  BIVSB 
AND  HABBOS  AOT  OF  JUNE  3,  1896. 

Onie  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
Maj.  William  T.  Bossell,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  division  engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers : 

1,  Preliminary  examination  for  eanal  to  connect  the  Black  Warrior 
River  and  Five  Mile  Creeks  Alabama,  via  Valley  Greek. — M^jor  Bossell 
submitted  rei>ort  of  examination  November  28, 1896.  He  states  that 
it  is  impoasible  to  determine  even  the  feasibility  of  this  improvement 
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except  by  a  thorough  and  detailed  survey,  and  that  under  these  cir- 
cumstances he  is  unable  to  report  the  improvement  as  either  worthy  or 
unworthy;  but  in  view  of  the  magnitude  of  the  iaterests  involved  he 
reoommendB  that  a  careful  survey  be  made,  after  which  a  report  can  be 
submitted  and  the  worthiuess  of  the  improvement  determined.  The 
Chief  of  Engineers  concurs  in  the  views  of  the  local  ofBcer  and  recom- 
mends that  provision  be  made  for  a  careful  survey  of  the  locality,  esti- 
mated to  cost  $15,000.  The  report  was  trausraitted  to  Oongresa  aud 
printed  in  Hoase  Doc.  No,  77,  Fifty-fourth  Oongiess,  aecond  session. 
(See  also  Appendix  Q  14.) 

a.  Preliminary  examinatiotu  of  Ship  Island  Pass,  Mississippij  for  chan- 
nel between  Qulf  of  Mexico  and  Ship  Island  Harbor,  and  for  dredging 
channel  to  connect  Ship  Island  Harbor  with  Gvljport. — Mt^or  Bossell 
submitted  report  of  examinations  November  19, 1896.  It  is  his  opinion, 
concurred  in  by  the  division  engineer  and  by  the  Chief  of  Engineers, 
that  these  localities  are  not  worthy  of  improvement  by  the  (zeneral 
Government.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  84,  Fifty-fourth  Congress,  second  session.  (See  also 
Appendix  Q  15.) 

3.  Survey  of  Horn  Island  Pass,  Mississippi,  and  the  passage  leading 
from  said  pass  to  the  anchorage  inside  Horn  IsUtnd,  with  a  view  to  obtain- 
ing in  said  pass  and  passage  ImdiTig  therefrom  a  channel  of  23  feet  at  low 
tide. — Mf^or  Bossell  submitted  report  of  survey  December  31,  1896. 
He  states  that  to  obtain  a  channel  300  feet  wide  and  23  feet  deep  at 
mean  low  water  from  Horn  Island  Harbor  to  the  Gulf  of  Mexico  would 
require  the  excavation  of  410,000  cubic  yards  of  material,  at  an  esti- 
mated cost  of  $102,500.  To  improve  this  channel  to  a  width  of 300  feet 
and  depth  of  21  feet  at  mean  low  water  would  necessitate  the  excava- 
tion of  85,332  cubic  yards  of  material,  at  an  estimated  cost  of  $21,333.' 
For  reasons  given  in  his  report,  the  local  officer  is  of  the  opinion  that 
Horn  Island  Harbor  and  Pass  are  not  worthy  of  being  improved  by  the 
General  Government,  and  the  division  engineer  concurs  in  his  views. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
200,  Fifty-fourth  Congress,  second  session.    (See  also  Appendix  Q  16.) 

4.  Survey  of  Pascagoula  River^  Mississippi,  commencing  at  a  point  in 
the  Mississippi  Sound  where  the  d^th  of  water  exceeds  17  feet,  thence  to 
the  mou  th  of  and  up  said  river  to  the  intersection  of  Dog  River,  and  thence 
vp  Dog  River  3  miles,  with  a  view  to  obtaining  a  channel  oflTfeetatlow 
tide  €M>ng  the  line  of  survey. — M^}or  Bossell  submitted  report  of  survey 
December  28, 1896.  He  estimates  that  to  obtain  a  17-foot  channel  from 
3  miles  above  the  mouth  of  Dog  Eiver  to  the  17-foot  contour  in  Missis- 
sippi Sound,  with  widths  of  150  feet  above  the  railroad  bridge  at 
Scranton  aud  300  feet  below  that  point,  would  cost  $1,050,222.  The 
permanency  of  the  dredged  channel  below  the  railroad  bridge  at 
Scranton  is  an  open  question,  and  the  local  officer  recommends  that  the 
channel  be  first  dredged  to  a  depth  of  12  feet;  after  this  is  dune  and 
such  depth  is  found  to  be  reasonably  permanent,  then  to  increase  the 
depth  to  17  feet  In  conformity  with  this  recommendation  an  estimate 
amounting  to  $267,600  is  submitted  as  the  cost  of  obtaining  a  12  foot 
channel  trom  3  miles  above  the  mouth  of  Dog  Kiver  to  the  12-foot 
contour  in  Mississippi  Sound,  with  widths  similar  to  those  provided  in 
the  estimate  fbr  a  17-ibot  channel.  In  the  opinion  of  the  division 
engineer  the  mouth  and  lower  part  of  Tascagoula  Biver  are  worthy  of 
improvement  to  the  extent  of  a  channel  12  feet  deep,  but  no  more. 
The  report  was  transmitted  to  Congress  and  priuted  in  House  Doc.  Ko. 
211,  Fifty-fourth  Congress,  second  session.   (See  also  Appendix  Q 17.) 
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5.  Survey  of  8hip  Island  Harbor,  in  the  Mississippi  Sound,  to  determine 
the  most  practicable  route  from  said  harbor  for  a  deep-water  channel  lead- 
ing to  the  mainlandon  the  coast  of  3ft««is««pjn.~M ajor  Bossell  Babmitted 
report  of  survey  January  23^  1897.  In  his  opinion  the  most  practicable 
rente  for  the  proposed  channel  is  that  leading  to  Biloxi;  and  the  esti- 
mated cost  of  a  channel  to  the  whwrres  at  that  place  from  Ship  Island 
Harbor,  300  feet  in  vidth  foid  23  feet  deep  at  mean  low  water,  is 
$812,600.  The  coat  of  maintenance  would  be  about  $50,000  annuaJly. 
It  is  also  his  opinion,  however,  that  the  interests  involved  will  not  now 
justify  the  cost  of  the  improvement.  The  division  engineer  concurs  in 
the  views  of  the  local  officer.  The  rex>ort  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  252,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  Q  18.) 

6'.  Survey  of  channel  at  mouth  of  Pearl  River,  Mississippi,  leading  to 
deep  water  in  the  Mississippi  Sound,  with  a  view  to  obtainintj  a  17-foot 
eAann«Z  at  low  tide. — Major  Bossell  submitted  report  of  survey  Decem- 
ber 23, 1896.  He  submits  a  plan  which  provides  for  a  channel  300  feet 
wide  and  17  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$227,599,20.  For  reasons  given  it  is  the  opinion  of  the  local  officer  that 
this  channel  is  not  wortlrr  of  improvement  to  a  greater  depth  tiuui  9 
feet  at  mean  low  water.  To  obtain  a  channel  300  feet  wide  and  9  feet 
deep  at  mean  low  water  an  estimate  of  $18,199.80  is  submitted.  The 
channel  thus  obtained  would  be  reasonably  p^*manent.  The  division 
engineer  concurs  in  .the  opinion  that  this  channel  is  not  worthy  of 
improvement  to  a  depth  of  17  feet  at  mean  low  water,  but  Is  worthy 
of  improvement  to  a  depth  of  9  feet  at  mean  low  water.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  206,  Fifty- 
fourth  Congress,  second  session.   (See  also  Appendix  Q  19.) 

INSPECTION  OF  THE  IMPROVEMENT  OF  THE  SOUTH  PASS  OP  THE 
MISSISSIPPI  RIVER. 

The  act  of  Congress  of  March  3, 1875,  amended  by  acts  of  June  19, 
1878,  and  March  3, 1879,  made  provision  for  the  construction,  by  James 
B.  Eads  or  his  representatives,  of  jetties  and  other  works  in  the  South 
Pass  of  the  Mississippi  Biver,  to  secure  and  maintain  a  channel  through 
the  pass  26  feet  deep,  and  through  the  jetties  26  feet  deep  and  200  feet 
wide  at  bottom,  with  a  central  depth  of  30  feet.  An  annual  payment 
of  $100,000  was  provided  for  the  maintenance  of  such  a  channel  for 
twenty  years  after  first  obtaining  it  by  the  works  built.  The  required 
channels  were  secured  in  July,  1879. 

During  the  year  the  required  channel  was  maintained  through  the 
shoal  at  the  head  of  South  Pass  and  through  the  pass  itself,  except 
during  thirty-seven  days,  when  the  channel  in  Grand  Bayou  Beach  did 
not  contain  the  required  depth. 

The  required  channel  "through  the  jetties"  and  beyond  them  to 
deeper  water  in  the  Qnlf  was  maintained  during  the  year,  except  for 
one  hundred  and  thirty-seven  days. 

During  the  year  the  dredge  boat  worked  fifteen  days  in  South  Pass, 
ninety  days  in  the  jetty  channel,  and  five  days  in  the  channel  beyond 
the  ends  of  the  jetties. 

The  object  of  the  examinations  and  surveys  of  the  Sontli  Pass,  the 
expenses  of  which  are  now  provided  for  by  the  permanent  indefinite 
appropriation  made  by  act  of  August  11, 1888,  is  to  determine  if  the 
channel  is  mwntained  as  required  by  law  and  to  enable  an  engineer 
ofiSoer  to  issue  the  certificates  required  for  the  quarter^  paymente. 
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The  officer  in  charge  of  these  aorveys  is  Maj.  James  B.  Qoiun,  Corps  of 
Engineers,  whose  annual  report  thereon  and  on  work  done  during  the 
year  is  submitted  as  Apx>endix  B. 

Attention  ia  invited  to  the  necessity  of  making  provision  for  the 
maintenance  of  South  Pass  after  the  present  contract  expires,  and 
also  to  the  necessity  of  increasing  the  amount  appropriated  for  "  exam- 
inations and  surveys  at  South  Pass,  Mississippi  River,"  as  explained 
in  Major  Quinn'a  report. 

By  reason  of  a  ruling  by  the  Treasury  Department  the  unexpended 
portion  of  appropriation  for  this  work  remaining  on  hand  June  30, 
1896  ($1,100),  was  returned  to  the  Treasury.  A  deficit  resulted,  and  in 
order  to  secure  the  uninterrupted  examinations  and  surveys  it  becfune 
necessary  to  request  team  Congress  an  additional  appropriation  of 
$1,000  for  surveys  at  the  mouth  of  Mississippi  liiver  during  the  present 
fiscal  year. 

The  additional  ftinds  requested  were  provided  by  the  deficiency  act, 
approved  July  19, 1897. 

The  correspondence  on  this  subject  was  printed  in  House  Doc.  No. 
296,  Fifty-fourth  Congress,  second  session,  and  is  submitted  herewith 
as  a  part  of  Appendix  R. 

IMPBOVEMENT  OF  SIVEBS  AND  HARBORS  IN  SOUTHERN  LOUISIANA 

AND  EASTERN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  Jamds  B.  Quinn,  Corps  of 
Engineers.  Division  Engineers,  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
to  May  7, 1897,  and  Gol.  Henry  M.  Robert,  Corps  of  Engineers,  since 
that  date. 

1.  Ohe/unete  ( Tohefuncte)  Ritfer  and  Bogue  Folia,  Zouwuma.— Previous 
to  improvement  these  streams  were  obstructed  by  snags,  logs,  etc,  and 
there  was  but  a  depth  of  4^  feet  of  water  over  the  bar  at  the  mouth  at 
the  lowest  stage. 

The  project  for  the  improvement  was  adopted  in  1880  and  modified 

in  1884,  and  provided  for  the  removal  of  obstructions  in  the  channel, 
the  building  of  a  breakwater  across  the  bar,  and  the  dredging  of  the 
bar. 

The  first  two  appropriations,  made  in  1881  and  1882,  aggregating 
$3,000,  were  used  in  removing  obstructions  from  below  Covington  and 
in  constructing  820  feet  of  breakwater.  The  bar  at  the  mouth  was  not 
dredged,  as  it  would  be  likely  to  re-form.  To  prevent  or  retard  its 
re-formation,  the  ofiicer  in  charge  in  1884  recommended  building  a 
breakwater  extending  2,500  feet  into  the  lake  and  then  dredging  a  chan- 
nel through  the  bar. 

The  original  estimated  cost  of  the  improvemrat,  but  not  including 
the  breakwater,  was  $6,460. 

With  the  appropriation  of  $2,500,  madein  1886,  channels  about  5  feet 
in  depth  and  30  to  60  feet  wide  were  cut  through  the  bars  on  the  Bogue 
Falia  between  Old  Landing  and  Covington,  improving  the  navigation 
for  schooners  to  and  from  Covington. 

TJndw  the  appropriation  of  $1,000,  made  in  1890,  work  with  the  Gov- 
ernment snagging  plant  and  hired  labor  was  carried  on  and  the  river 
cleared  of  obstructions  from  Madisonville  to  Old  Landing,  and  from  the 
latter  place  to  Covington,  on  the  Bogae  Falia,  as  far  as  the  available 
funds  would  permit. 

With  the  appropriation  made  in  1892  of  $1,000  the  snagging  plant 
was  eztensivdy  repaired,  but  no  other  work  was  done. 
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The  appropriation  made  in  act  of  1894  of  91,000,  for  maintenance, 
was  expended  iu  dredging  channels  6  feet  deep  and  60  feet  wide 
through  the  bars  in  the  rivw  below  Covington,  navigation  being  ren- 
dered available  thereby  for  steamers  drawing  5  feet  from  Oovington, 
on  the  Bogue  Falia,  to  the  month  of  the  river,  a  distance  of  14  miloB. 

The  amount  exi>ended  to  Jane  30. 1896,  was  $8,330^. 

The  work  done  is  at  thia  time  in  lairly  good  condition. 

By  act  of  June  3,  1896,  $1,000  was  appropriated  for  maintenance  of 
this  work.   Nothing  has  been  done  as  yet  with  this  amount. 

It  is  estimated  that  about  $1,000  annually  will  be  i^nired  to  main- 
tain the  improvement. 

The  amount  of  commerce  involved  is  $632,894. 


Bee^pte  and  tAipmento /or  (wo  yean. 


YsRT  ending  Miq-  31— 

Tana. 

Value. 

67,778 
110,084 

«n,8M 

42,2S« 

11,440 

July  1, 1896,  balance  anexpended   $1, 169. 71 

Jane  30, 18OT,  amonnt  expended  dnring  fiscal  year   19. 00 


Jaly  1, 1897,  balance  nnexpended   1, 150. 71 

i Amonnt  req^nired  in  fiscal  year  ending  Jnne  30, 1899, for  maintenance...  1,000,00 
Snbmitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  aota^f  ltt66  and  1867  and  of  stuidry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  SI.) 

2.  Tiekfaw  River  and  its  tributaries,  Louisiana. — The  primary  project 
for  the  improvement  of  the  Tiekfaw  Itiver  and  its  tributaries  (Natfld- 
bany,  Blood,  and  Fonchatonla  rivers)  was  adopted  in  1881,  and  pro- 
vided for  the  removal  of  obstamctions  from  the  streams  at  an  estimated 
cost  of  $10,230. 

Under  this  project  the  improvement  was  carried  on  from  1881  to 
February  5, 1895,  with  appropriations  aggregating  $10,000,  resulting  in 
the  improvement  of  about  30  miles  of  the  Tickfow  Eiver  and  its 
branches. 

For  details  as  to  history,  progress,  and  general  results  obtained  by 
the  work  done  nnder  these  appropriations,  see  Appendix  E,  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  pages  1744  and  1787. 

The  amount  expended  on  this  improvement  to  June  30, 18^,  was 
$9,876.14. 

tinder  the  appropriation  of  $1,000  made  by  act  of  Jnne  3, 1896,  a 
contract  was  entered  into  for  hiire  of  a  boat  for  use  in  removing  tiie 
water  lilies  or  hyacinths  with  which,  the  stream  had  become  clogged. 
Work  under  this  contract  was  commenced  at  the  mouth  of  the  river  on 
February  26, 1897,  and  ceased  on  Mardi  31, 1897,  and  resulted  in  the 
removal  of  tiie  water  lilies  or  hyacinths  from  about  two  miles  of  the 
stream,  at  a  cost  of  $960,  but  the  aquatic  plants  came  floating  into  the 
channel  space,  and  conditions  were  almost  aa  bad,  in  a  short  time,  as 
before  operations  were  commenced. 

There  was  expended  on  this  work  during  the  fiscal  year  ending  June 
30, 1897,  the  sum  of  $976.92.  The  total  expenditure  on  this  improve- 
ment to  Jane  30, 1897,  was  $10,863.06. 
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The  amount  of  commerce  involved  in  this  improrement  is  $336^70. 
It  is  estimated  that  $1,000  will  be  required  annoaU^  fin*  maintenance 
of  the  improvement. 

Comparative  «faf«iiM]tl  ofneeiptt  and  tMpmMitfor  9ix  jr«an. 


Y«ar  ending  Ha;  31— 

TODB. 

11.407 
1S,0»4 
40,003 

Valaa. 

$102, 119 
lfi»,e43 
»1,774 

Yfiir  ending  Ma.y  31— 

Tons. 

Valns, 

33,384 
73,861 
68,116 

«3a0^6«6 
361.  M6 
886,870 

July  1,  1896,  balauoe  nDexpended   fl,123.86 

June  30,  1897,  amount  expended  during  flsool  yeiur   976. 92 

July  1,  1897,  balance  nnexpendod  


146.91 


fAmonnt  reunited  in  fiso&l  year  ending  Jane  30,  1889,  for  maintenaiice..  1,000.00 
Snbmitted  in  eomplianoe  with  leqauementB  of  sectlonB  2  of  rlTer  and 
harbor  acts  of  1W6  and  1867  and  of  sundry  civil  act  of  Jnne  i,  1897. 

(See  Appendix  S  2.) 

3,  Amite  Biver  and  Bayou  Manchae,  Louisiana. — Before  improvement 
was  commenced  the  Amite  Biver  and  Bayou  Mancbac,  its  principal 
tributary^  was  navi^ble  by  the  ordinary  river  steamer  Wow  and  for 
a  short  distance  above  their  point  of  junction,  bat  the  navigation  was 
much  impeded  and  endangered  by  obstructions. 

In  accordance  with  project  adopted  in  1880 obstmctions  were  removed 
in  1890  and  1891  &om  the  river  ftom  its  mouth  to  the  junction  with  the 
bayou,  and  from  the  bayou  between  the  mouth  and  Hope  Yilla,  the 
extent  of  channel  improved  being  13  miles. 

With  the  appropriations  of  1892  and  1894  for  maintenance,  aggregat- 
ing $5,000,  of  which  $1,000  was  to  be  used  in  the  construction  of  a  turn- 
ing basin  for  boats  at  the  mouth  of  Wards  Creek  on  Bayou  Manchae, 
the  work  of  removal  of  obstructions  was  continued. 

The  turning  basin  for  boats  at  the  mouth  of  Wards  Greek  on  the 
bayou  was  completed  in  January,  1895,  and  vessels  drawing  5  feet  can 
find  sufficient  depth  of  water  from  this  point  to  the  mouth  of  the  Amite 
Eiver. 

A  detailed  history  of  this  imOTovement  may  be  fouud  in  Appendix  B, 
Annual  Beport  of  the  Chief  of  Engineers  for  1896,  pages  1490  and  1491. 

There  were  no  operations  on  this  improvement  during  the  fiscal  year 
^ded  June  30, 1897,  bat  the  avaOable  fiinds  will  probably  be  expended 
in  removal  of  obstructions  which  have  formed  since  the  work  done  in 
1895. . 

The  amount  expended  on  these  streams  to  Jnne  30,  1896,  was 

$28,473.63. 

An  appropriation  of  $2,500  for  maintenance  was  made  in  act  of  June, 
1896.  It  is  estimated  that  this  amount  will  be  required  annually  for 
maintenance  of  the  improvement. 

The  amount  of  commerce  involved  in  this  improvem^t  amounts  to 
$616,443. 

Omparatin  atatement  of  rMeiptt  and  Bhipmmtt  for  HgM  yoart. 


Ymt  Midlng  If  ij  81— 

Vftltie. 

Tau- ending  IC^  31— 

Ions. 

Vkltw. 

84,206 
17,782 
16,680 
22,089 

«2»l,8e7 
800,968 
884,061 
840,257 

1894  

157,803 
43,983 
56,108 
48,508 

«7M;806 
491,216 
A14,346 
616,418 
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Jaly  1,  1896,  balance  anexpended   $2,826.37 

Jane  30, 1897,  unonnt  expended  daring  fiaoal  year   16. 67 

July  1, 1897,  balance  anexpended   2, 809. 70 

Jaly  1,  1897,  ontBtanding  liabiUties   4. 50 

Jaly  1, 1897,  balaDce  avaUable   Si,  805. 20 


IAmoont  rec|aited.  in  fiscal  year  ending  Jnne  30,  1899,  for  mainteuance.     2, 500. 00 
Snbmitted  in  compliance  vith  reqairementa  of  Bections  2  of  rlrer  and 
harbor  acta  of  1866  and  1867  and  of  enndry  civil  act  of  Jane  4, 1897. 

(See  Appendix  S  3.) 

4,  Bayou  Lafourche,  Louisiana. — Prior  to  improvement  th  is  stream  w  as 
badly  oDstmcted  snags,  logs,  etc.  The  first  projectfor  its  improve- 
ment was  adopted  in  1S79  and  had  tor  its  object  the  removal  of  these 
obstmctions,  and  operations  under  this  project  were  carried  on,  with 
appropriations  aggregating  $30,000,  until  1885, 

A  project  snbmitted  on  June  11, 1880,  contemplated  the  establishment 
of  a  look  at  the  head  of  the  bayon  connecting  it  with  the  Mississippi 
Biver,  and  provided  for  subsequent  dredging  to  secure  a  channel  75 
feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf,  the  estimated 
cost  being  $450,000,  with  an  annual  expenditure  of  $8,000  for  maiute- 
nance  and  operation. 

act  of  August  11, 1888,  the  sum  of  $50,000  was  appropriated  fbr 
tiie  im|>rovemeDt  of  f^e  bayou  under  this  plan,  and  providing  also  for 
immediate  dredging  for  the  relief  of  low- water  navigation.  Dredging 
was  began  at  the  head  of  the  bayou,  and  has  been  continued  since  at 
intervsds,  under  appropriations  aggregating  9105,000,  up  to  February 
13^897. 

work  under  the  contract  approved  June  16, 1896,  was  commenced  on 
thebpr  at  the  head  of  the  bayou  on  July  6, 1896,  and  was  continued 
down  the  bayou  to  a  point  about  3  miles  above  Thibodauz,  and 
resulted  in  the  improvement  of  about  38  miles  by  dredging  and 
removal  of  obstructions.  During  progress  of  the  work  135,510  cubic 
yards  of  materifU,  34  logs,  6  wrecks,  8  snags,  2  stamps,  uid  several  log 
jams,  caused  b^  flatboat  wrecks  accumulating  the  drift,  were  removed. 

These  oprantions  have  been  of  grqat  benefit  to  the  commerce  of  the 
bayou;  si^cient  Vater  for  navigation  of  the  bayou  prevailed  during 
the  entire  low-water  season. 

A  project  was  approved  September  23, 1896,  modifying  the  project 
of  1886,  providing  that  the  lock  matter  be  lield  in  suspension  and  oper- 
ations be  confined  to  dredging  for  the  purpose  of  maintaining  low-water 
navigation,  the  estimated  coat  of  this  maintenance  being  $25,000  per 
annum. 

The  total  amount  expended  on  this  improvement  to  June  30, 1896, 
was  $168,857.92. 

The  commerce  involved  in  this  improvement  amounts  to  $4,988,875. 


CoMjHiniHw  ttatmmi  o/meipte  amd  ahipmmttfor  etgkt  yeart. 


Yew  «tidlag  Ifj^  31— 

Tm». 

Valne. 

Year  ending  May  81— 

Tods. 

Value. 

200, 74S 
817,278 
171,885 
112,476 

«6, 700,  382 
8,244,225 
5,060, 062 
7,482,286 

378,688 
263,607 
320,801 
917,203 

88,842,043 
e,224.&H 
5,820,237 
4,988,875 

im  
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July  1, 18d6, 4>aJancB  unexpended  

June  30,  1897,  amount  expended  daring  flsoftl  year. 


$76,143.08 
16, 129. 98 


Jnly  1, 1897,  balance  unexpended... 
July  1,  1897,  outstanding  liabllitlee 


60, 012. 10 
80. 10 


July  1, 1897}  balance  available. 


69,993.00 


f Amount  required  in  fiscal  year  ending  June  30, 1889,  for  maintCDanoe . .    26, 000. 00 
Submitted  in  compliance  with  reqairements  of  secnoDfi  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4.  1887. 

(See  Appendix  S  4.) 

5.  Bayou  Plaquemine,  Grand  Biver,  and  Pigeon  bayouSf  Zouitiana. — 
Previous  to  the  closiug  of  the  mouth  of  Bayou  Plaquemine  in  1867  or 
1868,  by  a  dam  built  by  order  of  the  police  jury  of  Iberville  Pariah  and 
shutting  out  the  waters  of  the  Mississippi  Biver,  the  largest  steamboat 
passed  through  it  into  Grand  Lake  and  the  water  routes  connected 
with  it. 

The  original  project  for  the  improvemeni,  adopted  in  1885,  contem- 

glated  only  the  dredging  and  cleaning  out  of  Bayoa  Plaquemine  and 
uilding  of  a  lock  at  the  head  of  the  bayou. 

In  1888  the  protectfon  of  the  bank  of  the  Mississippi  Biver  at  Pla- 
quemine Bend  was  made  a  part  of  the  improvement.  On  account  of 

Mck  of  plant  the  bank  work  was  transferred  to  the  fourth  district 
of  the  Mississippi  Biver  Commission  in  May,  1889,  and  after  its  com- 
pletion was  again  transferred  to  this  oflfice  on  September  28, 1894. 

By  act  of  July  13, 1893,  the  improvement  of  Grand  Biver  and  Pigeon 
bayous  was  made  a  part  of  this  improvement. 

The  appropriations  by  the  act  of  1888  and  later  acts  were  used  in 
bank  protection  and  in.  dredging  a  channel  60  feet  wide  and  0  feet  deep 
at  mean  low-water  level  of  the  Golf  and  for  work  on  the  Grand  Biver 
and  Pigeon  Bayou  routes,  which  latter  was  carried  on  in  1893, 1894^ 
and  1896,  and  extended  the  improvement  down  to  Grand  Lake,  a«dis- 
tance  of  25  miles. 

In  1891  a  project  was  submitted  for  the  construction  of  a  lock,  but 
actual  oonstonction  was  delayed  for  lack  of  funds.  A  contract  for  con- 
struction of  cofferdam  and  excavating  and  piling  foundation  for  lock 
was  entered  into  June  24, 1895,  and  the  work  was  commenced  on  Sep- 
tember 1,1895.  The  contractor  has  been  meeting  with  many  unforeseen 
obstacles.  A  severe  storm  in  June,  1896,  washed  a  large  portion  of  the 
excavated  material  back  into  the  pit.  In  August,  1896,  a  dangerous 
movement  in  tlie  slopes  on  the  end  of  the  pit  uear  the  river  and  other 
movements  of  earth  necessitated  the  excavation  of  a  large  qoantity  of 
material  not  contemplated  in  the  original  contract. 

Authority  for  the  making  of  a  supplemental  contract,  at  regular  con- 
tract prices,  was  granted  February  12, 1897,  and  nnder  it  40,850  cubic 
yards  of  material  has  been  removed.  Under  the  original  Contract  thirty- 
one  fiftieths  of  the  piles  for  the  foundation  of  the  lock  hare  been  driven. 

Owing  to  the  unneually  high  water  of  this  year  a  complete  recon- 
struction of  the  lock  plans  has  become  necessary,  and  these  will  be 
ready  shortly.  So  soon  as  approved  a  contract  for  the  completion  of 
the  lock  will  be  awarded  under  the  provisions  of  oontinning-contract 
system  contained  in  the  act  of  June  3,  1896. 

The  improvement  of  Grand  Biver  and  Pigeon  bayous,  under  contract 
approved  February  1, 1897,  was  begun  March  26,  1897,  and  up  to  the 
close  of  the  fiscal  year  38,835  cubic  yards  of  material  has  been 
dredged,  1,700  stumps  and  snags,  33  overhaagfng  trees,  and  many  logs 
have  been  removed. 
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The  total  amount  expeadad.  on  this  improremeiit  to  June  30, 189C, 
was  «359,412.76. 

The  Tune  of  the  commerce  involTed  is  $209,586,  and  the  amount 
expended  on  this  improvement  to  June  30,  1897,  was  $396,025.40. 

COMMKBCIAI.  STATISnca. 


Cemjforaikis  9tattmwt  of  fvoefpti  owl  ik^pMiff /or  swart. 


Tew  andlng  Ibij  81— 

Toiu. 

Tew  (odlns  Hiv 

Tons. 

Yalne. 

131, 8TC 
78. 7M 
133,753 

$1,843,606 
1, 174, 7W 
555,677 

130,542 
•2,379 
57,065 

$1,110,180 
2ft4.175 
300,  GM 

IflH  

Jnly  1, 1896,  balanoe  muzpended  «130, 587. 24 

Amount  appn^iated  by  sondiy  eiTil  aet  appioTBd  Jmw  4, 1887  S60, 000. 00 


470^687.24 

Jnna     1897,  amonut  expended  dnring  fiioal  year   36^  613. 64 

July  1, 1897,  balance  unexpended   438,  B74. 00 

Jnlyl,l^outBtanding  liabilities  $16,364.86 

July  1, 1897,  amonnt  coTeied  by  nnoompleted  eontiacto   29, 893. 85 

 :   46,258.71 

Joly  1,1887,  balanoe  araUable   887,715.88 

Amonnt  (eetimated)  reqnired  for  oompletion  of  existing  project   878,260.00 

Amonnt  that  can  be  profitably  expended  in  fiscal  y  earendme  J  tme  30, 1899  460, 000, 00 
Snbmitted  in  compliance  with  reqniiemeots  of  sections  2  of  riTer  and 
harbor  aets  of  1866  and  1867  and  of  sundry  oiril  act  of  Jnne  4, 1887. 

(See  Appendix  S  5.) 

6.  Bayou  GourtahleaUy  Louisiana. — When  the  present  project  was 
adopted,  a  large  deposit  of  sand,  known  as  Little  Devil  Bar,  had  been 
formed  at  the  mouth  of  the  bayou  by  the  backwater  from  the  Atchafa- 
laya  Eiver. 

ODhe  project  of  1880  had  for  its  object  the  closing  of  some  run-out 
bayous,  throwing  all  the  water  into  the  channel  of  the  Gourtablean, 
and  caasing  its  current  to  wash  out  the  bar  at  its  month. 

Work  was  carried  on  under  appropriations  made  from  time  to  time, 
agp^gftting  936,200,  and  the  project  was  completed  liTovember  0, 1895. 

In  1891,  dnring  the  season  of  low  -water,  the  dams  were  all  placed  in 
thorough  repair.  , 

An  appropriation  of  95,000  was  made  by  act  of  1894  for  continuing 
this  improvement,  the  approved  project  under  the  appropriation  look- 
ing to  the  closure  of  bayous  Fordoche,  Mamzelle,  Big  and  Little  Oane, 
and  if  funds  would  permit  to  close  the  small  bayous  between  bayous 
Mamzelle  and  Big  Cane.  This  work  was  done  by  contract  and  was 
finished  on  November  9, 1895. 

During  the  high  water  of  1896  the  backwater  from  the  Atcha&laya 
Biver  and  the  current  firom  the  Coortableau  caused  the  formation  of  a 
large  raft  ot  logs  a  short  distance  above  the  mouth  of  the  bayou,  form- 
ing a  complete  obstruction  to  navigation. 

Proposals  were  invited  for  the  removal  of  this  raft,  but  no  satisfoo- 
tory  Inds  were  received. 

A  proposition  snbmitted  by  Mr.  Ed.  0.  Pearson,  of  New  Orleans, 
La.,  in  which  he  proposed  to  make  a  channel  of  at  least  60  feet  in  width 
through  this  raft  for  the  sum  of  $2,500,  the  cost  of  tiie  work  to  be  borne 
by  himself  in  tbe  event  of  fiitilnre  to  complete  the  channel  as  specified, 
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was  accepted  with  the  stipulation  that  tlie  agreement  shonld  remain  in 
force  until  February  28, 1898.  Hr.  Pearson  has  not  made  any  arrange- 
ments to  carry  oat  the  provisions  of  his  accepted  proposition^  and  th^e 
does  not  appear  to  be  any  probability  of  bis  making  any. 

It  is  doubtful  whether  the  removal  of  the  raft  can  be  effected  without 
the  expenditare  of  a  Bum  mnch  in  excess  of  that  at  present  available. 
It  might  even  be  avisable  to  abandon  the  proposed  removal  of  the  raft 
and  adopt  other  methods  of  restoring  communication  between  the 
Oonrtableau  and  the  Atcha&Iaya. 

As  the  situation  is  now,  no  further  sums  for  maintenance  will  be 
needed  unless  the  removal  of  the  raft  can  be  accomplished. 

To  June  30,  1896,  there  had  been  expended  on  this  improvement  the 
sum  of  $35,425.61. 

The  value  of  commerce  involved  in  this  improvement  is  (103.944,  as 
shown  by  the  commercial  statistics  forwarded  with  the  annual  report 
of  1886.  There  was  no  commerce  on  this  stream  during  the  last  fiscal 
year,  owing  to  ths  obstruction  of  navigation  caused  by  raft  of  logs  in 
its  channel. 


ComparaUva  atatmmt  9f  rtoaipti  omA  •MpMMto/or  anm  ytort. 


Tear  sndlng  U — 

Tods. 

ViOae. 

Year  nndinf  M«y  81— 

Tou. 

Vahw. 

1890  

>6,8«T 

3,017,344 
0M,471 
077,519 

18S4  

0, 195 
4,006 
1,9M 

$4SB.  811 
100,787 
101,044 

82,ei8 
30,041 

i4,sta 

There  was  no  commerce  on  Bayou  Oonrtableaa  last  year. 


July  1, 1896,  balance  anexpended   $S,  274. 39 

June  30, 1897, amount  expended  during  flecal  year   28.85 


July  1. 1^  balanoe  unexpended   S,  246. 54 

July  1,  1897,  amount  oovraed  by  nnoompleted  oontnoti   600. 00 

July  1, 1897,  balanoe  available   746. 54 

(See  Appendix  S  6.) 


7.  Bayou  Teche,  Louiaiam. — ^The  channel  had  a  depth  of  8  feet  pre- 
vious to  improvement,  but  it  was  obstructed  and  unsafe  for  navigation. 
The  first  project  adopted  contemplated  the  removal  of  these  obstruc- 
tions, and,  under  the  appropriations  (six  in  number)  made  from  1870  to 
1894,  70  miles  of  the  channel  was  improved;  bat  the  results  were  not 
permanent,  the  obstructions  again  forming. 

For  details  as  to  history,  progress,  and  general  resnlts  obtained  by 
the  work  done  under  these  appropriations,  see  Appendix  R,  Annmu 
Beport  of  the  Chief  of  Engineers  for  1896,  pages  1503  and  1504. 

The  amount  expended  on  this  improvttneut  to  June  30, 1896,  was 
$60,972.66. 

Under  appropriation  of  $10,000,  made  by  the  act  of  June  3, 1896, 
dredging  and  snagging  operations,  ander  contract,  were  commenced  on 
November  16, 1896,  and  continued  until  March  22, 1897.  Under  this 
contract  64,593  cubic  yards  of  material  was  dredged  and  1,665  obstmo- 
tions,  consisting  of  ov^hanging  trees  and  limbs,  sunken  logs,  snags, 
etc.,  were  removed.  A  obannel  60  feet  wide  and  averaging  6  feet  in 
depth  has  been  secured  between  St.  Martinville  md  Chaienton,  a 
distance  of  44^  miles. 

This  is  a  very  important  improvement,  the  amount  of  commerce 
involved  being  $4^103,724. 
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jBaoBiplf  and  thijmeKtt/or  two  j/ean. 

Tear  eoding  Hay  SI — 

Totu. 

1896    293,685 

1897    303,029 

IncreaBe   9,344 

J11I7  1, 1896,  balance  unexpended   $1(^037.44 

Jane  30,  1887,  amount  expended  daring  jBscal  jrear   9, 607. 11 

July  1,  1897,  balancK)  unexpeoded   420. 3S 

(See  Appendix  S  7.) 

S.  Channel,  bay^  and  passes  of  Bayou  VermUi&nf  LouiHaHa, — ^The  first 
project  for  this  improvement,  approved  in  1892,  provided  for  the  removal 
of  obstructions  from  tlie  bayou  and  the  marking  of  the  channel  in  the 
bay  with  gaide  piles,  at  an  estimated  cost  of  $25,000. 

Under  this  project  work  was  carried  on  from  December  1, 1S92,  to 
August  27, 1895,  with  the  various  appropriations  made  &om  time  to 
time,  amounting  to  $12,500,  resulting  in  the  marking  of  the  channel 
through  the  ^ay  with  guide  piles  and  the  removal  of  obstructions  from 
a  point  18  miles  above  the  mouth  of  the  bayou  to  a  point  26  miles  above 
Abbeville,  La. 

For  details  as  to  history,  progress  of  the  work,  and  results  obtained 
by  the  improvement,  see  Appendix  B,  Annnal  B^wrt  of  Chief  of  Bngl- 
neers  for  1896,  pages  1505  and  1506. 

There  was  expended  on  this  improvement  to  June  30, 1896,  the  sum 
of  $12,365.63. 

The  sum  of  $1,000  was  appropriated  by  act  of  June  3, 1896,  for  con- 
tinuance of  this  improvement,  and  this  amount  will  probably  be  used 
in  removing  obstructions,  in  the  bayou,  which  have  formed  since  the 
completion  of  the  operations  in  August,  1895. 

The  amount  of  commerce  involv^  in  this  improvement  is  $282,892. 

Comparative  ataUment  0/  reetnpU  and  thipmmttt  for  Jive  years. 


Year  ending  May  31—    1  Tons. 

Value.  ' 

Tear  ending  Mmj  81— 

Toan. 

Valne. 

SS.671 
tt,882 
12,993 

$1, 277. 3«6 
923,777  1 
429,172 

1BB8  

13,022 
6,112 

«35B,ia6 
382,891 

Jalj  1,  1896,  balance  aoexpended   $1, 134. 37 

June  30,  18OT,  amount  expended  during  flacal  year   21. 95 

Jul7  1,  1897,  balance  unexpended   1,112. 42 

{Amount  (eatimated)  required  for  oompletion  of  existing  project   11,500.00 

Amoont  that  can  be  profitably  expended  in  flMsalyear  enmng  J  une 30, 1889  11, 500. 00 
Submitted  In  oomplianoe  with  requiiementB  of  sections  2  of  river  Mid 
harbor  acts  of  1886  and  1867  and  of  snndiy  oivU  aot  of  June  4,  1887. 

(See  Appendix  S  8.) 

9.  Mermentau  River  and  tributaries,  Louiitiana. — ^Tbe  first  project  for 
the  improv^ent  of  this  river  was  adopted  in  189l*,  and  provided  for  the 
removal  of  snags,  logs,  etc.,  in  the  upper  river  and  a  mud  flat  in  the 
lover,  at  an  estimated  cost  of  $23,615.25,  and  $7,500  was  appropriated 
by  aet  of  Jnly,  1892,  fbr  the  work. 

Work  was  oommenoed  December  8, 1892,  and  carried  on  fcom  the 
lower  end  of  Lake  Arthur  np  the  Mermentau  fitver,  38  miles  of  ohannel 
being  improved. 

An  appropriation  of  $5,000  was  made  in  1894  for  oontinaing  tiie 
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improvement  and  a  project  was  snbmittedf  bat  it  was  not  deemed  pru- 
dent to  undertake  tus  worsvith  the  funds  then  available,  the  amount 
being  insaflftdent  to  accomplish  anything  of  a  substantial  character. 

On  June  3, Congress  appropriated  95,000  for  the  continuation 
of  this  improvement,  and  a  project  was  approved  Jnne  15, 1897,  pro- 
viding for  dredging  and  the  constrootion  of  brush  dams  to  secure  a 
channel  through  Mud  Lake. 

A  detailed  history  of  this  improvement  uiay  be  found  in  Appendix  B, 
Annual  Eeportof  the  Chief  of  Engineers  for  1896,  pages  1507  and  1508. 

!N^o  field  work  under  this  improvement  was  done  during  the  fiscal  year 
ending  June  30, 1897 :  the  amount  expended  was  for  clerk  hire  and  tor 
collecting  commercial  statistics. 

There  had  been  expended  on  this  improvement  to  Jnne  30, 1896,  the 
snm  of  $7,121.42. 

The  amount  of  commerce  involved  iu  this  improvement  is  $278,286. 

Comparative  statement  of  receipt*  and  ehipmentafor  jf  re  yeara. 


TflK  endiDg  Mmj  81— 

Tou. 

18g,SM 
800,  ICS 

Tew  andlng  Vmj  81— 

ToDa. 

Vain*. 

1«,2S0 
&.43T 
15,055 

16,459 
U,2U 

•106,777 

im  

1807  

July  1,  1886,  balance  nnexpended  $10;3TO.S8 

June  90, 1897,  Mnoant  expended  dnring  fisoal  yew   190. 65 


July  1,  1897,  balance  nnexpended   10, 187. 93 

Amount  (eetimated)  required  for  oompletlon  of  existing  project   6, 115. 25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane 30, 1899    ^  110. 26 
Submitted  In  compliance  with  requirements  of  Beotionez  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  oivil  act  of  Jnne  4,  1897. 

(See  Appendix  S  9.) 

10.  Moufh  and  passes  of  Oaieasieu  RiveTj  Loui9i€ma, — There  was  a 
depth  of  but  3  feet  over  the  bars  in  Calcasieu  Lake  prior  to  improve- 
ment. A  channel  8  feet  deep  and  70  feet  wide,  and  having  a  length  of 
7,500  feet,  was  dredged  through  the  bars  in  Calcasieu  Lake  above  CaX- 
oasieu  Pass  in  1874, 1882,  and  1883.  In  1885  this  channel  had  shoaled 
to  a  depth  of  3^  feet. 

Contracts  were  entered  into  in  1886  for  the  building  of  two  revetment 
walls  and  the  dredging  of  a  channel  between  them;  the  contract  ^so 
provided  for  the  dredging  of  a  channel  through  the  bar  at  the  mouth 
of  Calcasieu  Eiver,  at  the  northern  end  of  the  lake,  100  feet  wide  and 
6  feet  deep.  The  contract  was  annulled  in  January,  1888,  and  the  proj- 
ect modified  so  as  to  omit  the  revetment. 

Work  was  commenced  with  the  Government  dredge  March  19, 1888, 
and  carried  on  till  Angustdl,  1888.  The  material  tt^en  oat  amounted 
to  77,159  cubic  yards. 

In  1888  the  sum  of  $10,000  was  appropriated  for  continuing  the 
improvement,  and  in  1890  an  appropriation  of  $75,000  was  made  for 
"improving  the  mouth  and  passes  of  Calcasieu  Kiver,"  according  to  the 
plan  reposed  by  Miyor  Heuer,  Corps  of  Engineers,  in  1886,  and  con- 
firmed by  CaptaLi  Fisk,  Corps  of  Engineers,  in  his  report  of  November, 
1888.  The  amonnta  available  being  considered  to  be  too  small  to  com- 
mence operations  economically,  they  were  held  for  further  increase. 

An  additional  sum  of  $100,000  was  appropriated  in  1892,  and  a  con- 
tract was  let  tbr  the  constrootion  of  a  jetty  on  the  east  side  of  the 
ohannel  acrofls  the  bar  at  the  month  of  the  pass  and  for  10,000  linear 
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feet  of  revetment  for  the  northern  side  of  a  channel  to  be  dredged 
through  the  bar  at  the  head  of  the  pass.  The  revetment  was  completed 
Angost  6, 1893;  the  dredging  vas  finished  in  November,  1894.  and 
vas  done  wi&i  the  Gorernment  dredge.  This  work  completed  the 
channel  at  the  foot  of  Oalcasiea  Lake. 

The  channel  aecnred  by  the  dredge  has  given  considerable  relief  aad 
vessels  drawing  6^  feet  pass  through  it  with  safety. 

The  contractors  completed  their  work  on  the  east  jetty  on  August 
11, 1894,  when  it  was  7,347  feet  in  length. 

The  project  approved  August  17, 1894,  and  under  which  the  work  is 
at  present  being  conducted,  contemplates  dredging  channels  through 
the  bar  at  the  head  of  Calcasieu  Lake,  the  capping  of  7,000  feet  of  the 
east  jet^  with  stone,  and  using  the  balance  unexpended  in  dredging 
a  chfukuel  12  feet  deep  from  the  12-foot  contour  inside  to  the  12-foot 
contour  outside;  channel  to  be  as  wide  as  fiinds  wonld  permit. 

Dredging  was  carried  on  at  Uie  hmd  of  tiie  lake  from  November  5, 
1894^  to  Jane  30, 1896,  giving  an  available  channel  50  feet  wide  and  8 
foet  deep. 

Under  the  appropriation  of  $90,000  made  in  1894  a  contract  was 
eatered  into  for  capping  the  east  jetty  with  stone.  Work  under  this 
contract  was  begun  January  28,  1895,  and  finished  August  8,  1895, 
9,595.64  tons  of  capping  blocks  being  used  and  6,552  linear  feet  of 
jetty  being  capped. 

Work  under  contract  approved  March  2,  1896,  for  extending  east 
jetty  was  commenced  in  May,  1896,  and  finished  on  August  4,  1896, 
giving  the  east  jetty  on  completion  a  total  length  of  7,847  feet. 

Under  the  appropriation  of  June  3, 1896,  of  $80,000,  a  contract  for 
building  the  west  jetty  was  executed,  the  work  nuder  it  being  com- 
menced January  1, 1897,  and  completed  June  15, 1897,  resulting  in  the 
constmction  of  2,200  feet  of  the  west  jetty,  1,275  linear  feet  of  which 
has  been  completed  and  capped,  and  875  linear  foet  brought  up  to  mean 
high  water  and  ready  for  capping.  The  remainder,  100  feet,  is  founda- 
Hon  wOTk  only. 

A  recent  survey  showed  the  depth  on  the  bar  at  the  outer  pass  to  be 
7  feet  at  mean  low  water.  There  is  an  available  depth  through  the 
channel  in  the  lake  of  about  6^  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1896,  was 
$295,545.86. 

The  value  of  the  commerce  involved  is  $664,870. 

Comparative  ttatoMni  of  receipt*  and  akipwtenta  for  five  yaire. 


TMtr  ADdliig  Uiv  Sl- 

Tong. 

Value. 

Tear  ending  limy  31— 

Tone. 

Value. 

im  

25A,SH 

«2,  lil,760 
1, 000,  S74 
788, 2Ti 

202,775 
141, 029 

ton,  642 
054,870 

Jnly  1, 1896,  baLaooe  onexpeDded  9105, 964.  U 

Jane  30,  1897,  amount  esiModed  during  AbosI  year   91, 066. 91 

July  1.  tesrj.  balance  unexpended   14, 887. 23 

July  1, 1887,  outotending  HabUitieB   7. 50 

Jnly  1, 1897,  balance  available   14, 879. 73 

f  Amount  (eatlmated)  reqnired  for  completion  of  existinff  project   255, 000. 00 

j  Aaioimttiiatoanl«nroffl»bly e^wndealnfiscBlywending Jnne30, 1899  369, 000. 00 
1  Snbndttod  in  oompliuioe  with  reqnlnmenta  of  Beotions  2  of  river  and 
(.  harbor  acta  of  1866  and  1807  and  of  sundry  civil  act  of  Jane  1, 1897. 

I  (See  Appendix  S 10.) 
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11.  Harbor  at  8aMne  Pass,  Tex. — Originally  there  was  a  less  d^th 
tliau  6  feet  of  water  over  the  bar  at  the  entrance  to  this  harbor.  The 
project  of  1882  provided  for  constructing  jetties  on  either  side  of  the 
channel  connecting  the  deep  water  of  the  i>aas  with  that  of  the  Golf,  at 
an  estimated  cost  of  $3,177,606.50. 

With  the  appropriations  made  from  time  to  time  work  has  bem  car- 
ried ou  under  various  contracts. 

On  Jane  30, 1896,  the  west  jetty  was  14,875  feet  long,  6,609  feet  of 
which  being  raised  to  2  feet  above  mean  high  water,  7,966  feet  to  mean 
low  water,  the  remaining  300  feet  being  foundation  work. 

The  east  jetty  then  had  a  total  length  of  19,500  feet,  17,100  feet  of 
which  bad  been  completed. 

The  dredged  channel  had  an  average  width  of  100  feet  and  a  depth 
of  24  feet. 

Dnring  the  year  just  closed  there  has  been  expended  on  this  improve- 
ment the  sum  of  $38,701.49,  and  has  resulted  in  adding  3,652.82  tons  of 
granite  riprap  stone  and  3,002.68  tons  of  granite  capping  blocks  to  the 
east Jetty. 

On  June  30;  1897,  the  east  jetty  had  a  total  length  of  19,600  feet, 
18,600  feet  of  which  having  berai  completed ,  600 feet  brought  up  to  mean 
low  water,  the  remaining  300  feet  being  foundation  work. 

No  work  was  done  during  the  past  year  on  the  west  jetty  nor  on  the 
channel. 

The  dredged  channel  has  an  approximate  width  of  100  feet  and  a 
depth  of  from  20  to  27  feet.  The  resurvey  shows  that  only  in  one  place 
was  a  depth  of  20  feet  found,  and  even  at  this  place  vessels  drawing  22 
feet  experience  no  difficulty,  as  the  bottom  is  of  very  soft  material. 

As  authorized  by  the  act  of  June  3, 1896,  a  continuing  contract  was 
entered  into  May  10, 1897,  for  such  materials  and  labor  necesst^  to 
complete  the  present  project  of  improvement,  the  contract  to  expire 
May  31, 1901. 

The  sum  of  $350,000'wa8  appropriated  by  the  sundry  civil  act  of  June 
4, 1897,  for  expenditure  under  the  continuoas  contract,  and  $100,000  was 
provided  by  the  same  act  for  the  purchase  of  a  dredge  and  $30,000  fer 
its  operating  expenses  during  the  next  year.  Advertisements  inviting 
bids  for  fiirnishiug  the  dredge  have  been  approved,  and  the  boat  will 
be  procured  at  the  earliest  date  practicable. 


COMMERCIAL  STATISTICS. 


Comparatire  ttatement  of  recmpta  and  shipmentit  /or  six  ]fwr». 


Tear  raiding  Kay  31— 


Tfuw. 


Talne. 


Year  endinK  Maj-  31— 


Tona. 


Value. 


3A,D28  I  »225,M3 
15,1)50  I  180,050 
40,969  '  280,180 


1895 
1887 


47, 091 
48,888 


$262,823 
199, 042 
475,388 


CimparaHwi  atatment  of  iomage  and  value  for  1896-07. 


'  TesE  eudlnff  Hay  31— 


Talne. 


18B7. 
UBS. 


87,632 
48.886 


•475,288 
199,042 


Inereaae. 


88,746 


178,246 
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Jnly  1,  1896,.bftlance  onexpeDded   $111, 907. 98 

Amonnt  appiopriated  by  sundry  civil  act  approved  Jnne  1, 1897   480, 000. 00 

691.307. 98 

June  SO,  1897,  amonnt  expended  dnring  fiscal  year   38, 701. 49 

Jnly  1, 1897,  balance  nnex^ended   663, 506. 49 

July  1, 1897,  outstanding  liabilities   9132. 61 

Jnly  ll  1897,  amonnt  covered  by  uncompleted  cootnusta  for 

fiaealyearUSe  >36(^  000.00 

  350,132.51 

Jnly  1, 1897,  balance  available   202, 378. 98 


Amonnt  (estimated)  required  for  completion  of  existing  project   1,028,866.50 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899   460,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4-,  1897. 

(See  Appendix  S  11.) 

12.  Sabine  Rivery  Texets, — Before  improvement  there  was  a  depth  of 
3^  feet  of  water  oTer  the  bar  at  the  mouth  of  the  river  and  above  the 
town  of  Orange. 

The  original  estimated  cost  of  this  improvement  was  $18,000,  and 
provided  for  the  removal  of  obstmctions  sach  as  logs,  snags,  etc. 

With  the  appropriation  of  $10,000  made  in  act  of  1878,  a  channel  6 
feet  deep  and  70  to  100  feet  wide  was  dredged  through  the  bar  at  the 
mouth. 

'A  farther  appropriation  of  $6,000  was  made  by  act  of  1879,  and  pro- 
vided for  a  resurvey  of  the  river.  It  was  decided  to  improve  the  nver 
above  Urange,  and  cats  were  made  firom  the  main  river  into  the  Narrows 
and  at  Dead  Bend,  imd  a  number  of  obstructions  were  removed  from  the 
Karrows,  enabling  vessels  of  6  foot  draft  to  get  30  miles  above  Orange. 

With  the  appropriations  made  by  acts  of  1880  and  1881,  aggregating 
$12,000,  the  bar  at  the  month  was  redredged  to  a  depth  of  6  feet  and  the 
^annel  made  100  feet  wide,  extending  a  little  over  a  mile,  the  work 
being  completed  in  1882. 

An  examination  made  in  1889  showed  that  the  channel  was  obstructed, 
especially  in  the  Narrows.  The  appropriation  made  in  act  of  1882  being 
available,  a  project  was  approved  for  the  removal  of  obstructions  and 
cdosnre  of  the  two  branches  of  Old  hiver,  throwing  the  water  into  the 
Karrowa.  This  work  was  done  by  contract  and  was  completed  in  De- 
cember, 1890. 

Under  the  prcrject  approved  in  1892  and  with  the  appropriation  made 
by  act  of  1892,  about  17^  miles  of  channel  was  freed  from  obstroctions. 
This  work  was  done  by  contract 

The  sum  of  $5,000  was  appropriated  by  act  of  1894  for  completing 
the  project  of  1892,  and  work  under  contract  commenced  in  July,  1895, 
and  continued  to  October,  1895,  resnlting  in  the  improvement  of  the 
river  from  Morgans  Bluff  to  Cypress  Bayou,  a  distance  of  20  miles, 
leaving  the  river  in  fairly  good  condition  up  to  Snddnths  Bluff. 

The  sum  of  $4,000  was  allotted  by  act  of  1895,  from  the  appropria- 
tion for  improving  Sabine  Pass,  for  dredging  across  the  bar  at  tlie 
month  of  the  river.  This  work  was  done  by  the  Government  dredge, 
and  resulted  in  the  completion  of  a  channel  50  feet  wide  and  8  feet  deep 
from  deep  water  in  Sabine  Eiver  to  deep  water  in  the  lake. 

An  examination  made  in  M^,  1897,  of  the  dams  built  in  1890  and  of 

>The  approved  continuous  contract  calls  for  the  expenditore  of  <l,0e0,000. 
BNO  97  19 
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that  part  of  the  stream  cleared  in  1895  showed  both  to  be  in  good  con- 
dition. 

Work  nuder  project  approved  June  9,  1897,  which  proposes  the 
removal  of  obstructions  existing  between  Morguia  Bluff  and  the  head 
of  the  Karrows,  will  be  commenced  in  the  coming  year,  with  the  appro- 
priation of  $2,000  made  in  act  of  June  3, 1896. 

The  amount  expended  on  this  improvement  to  June  30, 1896,  was 
$48,560.62. 

The  amount  of  commerce  involved  in  this  improvement  is  $1,181,154. 
It  is  estimated  that  $2,000  will  be  required  annually  for  maintenance 
of  the  improvement. 


Comparative  staietneut  of  r«ofljpfa  and  shipmmtt  for  five  yaari. 


Tear  ending  May  31 — 

Toni. 

146,363 
245,657 
182,738 

Value. 

Year  ending  Ua;  31 — 

Tons. 

¥1,591,280 
1,618,830 
786,044 

271,257 
245,864 

1,  Ul,  IM 

July  1,  1896, balance  unexpended   92,139.38 

June  30, 1897,  amoant  expended  daring  fiacal  year   13. 15 

July  1,  1897,  balance  unexpended   2, 126. 23 

'  Amount  required  in  fiBcal  year  ending  Jnne  30,  1899,  for  maintenance. .  2, 000. 00 
-  Submitted  in  complt,ance  with  requirements  of  seotiouB  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  aundiy  cijil  act  of  June  4,  1887.  * 

(See  Appendix  S  12.) 

13.  Ifeches  River,  Texas, — In  1895  a  project  was  adopted  providing 
for  the  expenditure  of  the  balance  available  for  this  work,  about  $4,000, 
In  dredgiug  a  6-foot  channel  100  feet  in  width  from  deep  wata:  in  the 
Neches  Biver  to  that  in  Sabine  Lake.  The  work  was  finished  in  May, 
1896,  as  projected. 

For  details  in  connection  with  this  improvement,  and  history  of  the 
work,  see  Annual  Keport  of  the  Chief  of  Engineers  for  1896,  pages 
1518-1519. 

COMMERCIAL  STATISTICS. 


BeceipU  and  ihipmentsfor  two  yeara. 


Year  ending  May  31— 

Tons. 

Valne. 

155, 378 
137,268 

«418,005 
824,075 

18,110 

93,990 

Comparatipe  atateinmt  <tf  reeeipta  and  akipmmtt  for  fbot  jftara. 


Tear  ending  May  31— 

Tons. 

Value. 

$600,410 
683, 754 
644,720 

Tear  endining  May  31 — 

Tods. 

Valoe. 

77.633 
165,528 
146,618 

137,268 
155,378 

t82t,075 
418,005 

July  1, 1896,  balance  unexpended   fl27. 30 

Jnne  30, 1^,  amount  exi>ended  during  fiscal  year   137. 90 

(See  Appendix  S  13.) 
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14.  CUuing  erevasse  in  Pass  a  LoutrOj  Mississippi  River. — A  project 
for  the  closure  of  the  crevasse,  sabmitted  on  March  24,  1897,  was 
approved  by  the  Secretary  of  War,  Joly  16, 1897,  and  work  ander  it 
xriil  be  commenced  at  the  earliest  practicable  date. 

The  field  work  of  a  survey  was  completed  on  June  30, 1897. 

Amount  appropriated  by  act  approved  February  26, 1897    $250, 000. 00 

July  1, 1897, 1)alaiiee  unexpended   250, 000. 00 

July  1. 1«9T.  outstanding  llabUlties   136.  U 

July  1, 1897,  balanoe  available   319. 864. 66 

(See  Appendix  3  14.) 

15.  Removing  sunlcen  vessels  or  craft  ohstrticUng  or  endangering  navi- 
gation,— An  allotment  of  $1,500  was  made  for  removing  a  sunken  barge 
in  Lake  Pontchartrain.  Contract  was  entered  into  for  its  removal  for 
the  snm  of  $345.  Operations  were  commenced  May  5, 1897,  and  were 
continued  up  to  Jane  30,  resulting  in  the  remov^  of  the  sides  and 
decking  of  barge  and  the  piling  that  had  been  driven  around  the  wreck 
by  the  owners.   The  bottom  has  not  yet  been  removed. 

The  total  amount  expended  during  the  year  oh  removal  of  wrecks 
was  $2.>6.67. 

(See  Appendix  S  16.) 

BXAHINATIONS   AND   SUBVETS  MADE  IN  COMPLIANOIS  WITH  BIVBiB 
AHD  HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
Miy.  James  B.  Quinn,  Oorps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  division  engineer,  Col.  J.  W.  Barlow,  Corps  of 

Engineers: 

1.  Preliminary  examination  of  Homochitto  Rivera  Mississippi^  from 
mouth  to  Fazoo  and  Mississippi  Valley  Railroad. — Major  Quiun  submitted 
report  of  examination  January  16,  1897.  It  is  his  opinion  that  this 
portion  of  the  river  is  worthy  of  improvement  by  tlio  General  Govern- 
ment. At  the  time  the  examination  of  Ilomochitto  Kiver  authorized 
by  the  act  of  July  13,  1892,  was  made,  the  division  engineer  expressed 
the  opinion,  coacorred  in  by  the  Chief  of  Engineers,  that  this  stream 
was  not  worthy  of  improvement,  and  in  transmitting  the  present  report 
of  examination  Colonel  Barlow  states  that  no  important  reasons  have 
been  advanced  since  tJie  submission  of  the  former  report,  dated  Decem- 
ber 7,  1892,  that  would  justify  the  Government  in  undertaking  the 
improvement  of  the  river.  Inasmuch  as  the  interests  involved  would 
appear  to  justify  the  clearing  out  of  obstructions,  provided  the  same 
can  be  accomplished  at  a  proper  cost,  it  is  recommended  that  such  far- 
ther examination  be  made  and  estimate  of  cost  prepared  as  will  permit 
a  full  consideration  of  the  relation  of  costs  to  interests  involved.  M^or 
Qainn  reports  that  the  cost  of  the  improvement  can  be  estimated  from 
data  at  hand.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  290,  Fifty-fourth  Congress,  second  session.  (See  also 
Appendix  S  16.) 

^xaminatiim  of  channel  through  Atchafalaya  Bay,  LouisianOj  with 
aview  to  ascertaining  its  nature  and  character  and  of  determining  its  value 
and  necessil^  to  commerce. — M^or  Quinn  submitted  report  of  examina- 
tion April  10, 1897.  He  states  that  the  channel  is  of  little  or  no  value 
to  navigation,  and  in  the  event  of  the  Government  desiring  to  open  a 
(Manuel  between  the  Atchafalaya  Biver  and  the  Golf  it  is  doubtful 
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whether  it  could  be  used  to  any  advantage.  Its  owners  do  not  consider 
the  channel  of  safhcient  valne  to  warrant  their  fixing  a  price  for  it.  The 
division  engineer  remarks  that  it  is  apparent  fh>m  the  report  of  the  local 
officer  that  the  acquisition  of  said  channel  by  the  United  States  is  inex- 
pedient and  nudesirable.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc  ^o.  27,  Fifty-fifth  Oongress.  first  session.  (See 
also  Appendix  S 17.) 

3.  iVtfltintnary  examvnaUon  of  Bayou  Gro»»etetef  Louisiana,— "HLbSot 
Quinn  submitted  report  of  examination  January  16, 1897.  It  is  his 
opinion  that  the  bayou  is  worthy  of  improvement  by  the  Oeneml  Gov- 
ernment, and  his  views  are  concurred  in  by  the  division  engineer,  who 
recommends  that  the  snags,  stumps,  and  trees  be  removed,  provided 
tlie  four  bridges  obstructing  the  navigation  of  the  bayou  be  so  altered 
by  their  owners  as  to  render  them  unobstructive.  The  views  and  recom- 
mendations of  these  officers  are  concurred  iu  by  the  Cbief  of  Engineers. 
No  survey  is  required  for  the  preparation  of  plan  and  estimate  of  cost 
of  improvement.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  Ko.  280,  Fi^y-fourth  Congress,  second  session.  (Hee  also 
Appendix  S  18.) 

4.  Survey  of  Bayou  Teche  from  St.  Martintille  to  Port  Barre^  La. — 
Mfgor  Quinn  submitted  report  of  survey  May  7, 1897.  The  plan  of 
improvement  proposed  provides  for  securing  a  6-foot  navigation  between 
St.  Martinville  and  Fort  Barre,  by  the  construction  of  two  locks  in  the 
Teche,  one  to  be  located  below  St.  Martinville  and  the  other  below  the 
mouth  of  Bayou  Fusileer,  and  contemplates  certain  other  constmctioDs 
and  dredging.  The  cost  is  estimated  at  $24o,0S6.  It  is  the  opinion  of 
the  local  oflBcer,  concurred  in  by  the  division  engineer,  that  Bayou  Teche 
is  worthy  of  improvement  to  the  extent  indicated.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  Ko.  69,  Fifty-fifth 
Congress,  first  session.   {See  also  Appendix  S  19.) 

5.  Survey  of  Sabine  LakCj  Texas,  with  a  view  of  obtaining  through  said 
lalce  a  ship  channel  of  sufficient  width  and  d^th  for  the  purpose  of  naviga- 
tion from  Sabine  Pass  to  the  mouths  of  the  Neches  and  Sabine  rivers. — 
M^jor  Quinn  submitted  report  of  survey  February  3, 1897.  It  is  esti- 
mated that  a  channel  25  feet  deep  with  bottom  width  of  100  teet  through 
the  lake  would  cost  $4,117,800;  a  channel  of  similar  width  having  a 
depth  of  12  feet  would  cost  $2,900,000.  The  work  of  securing  either  of 
these  channel  dimensions  involves  dredging  and  oonstmction  of  guard 
locks  and  revetments.  An  8-foot  channel  depth  with  bottom  width  of 
150  feet,  requiring  dredging  and  revetment  construction,  would  cost 
$550,000,  and  could  be  maintained  by  an  expenditure  of  $20,000  per 
year.  An  estimate  of  $20,000  is  also  submitted  as  the  cost  of  securing 
a  channel  6  feet  deep.  The  report  was  transmitted  to  Congress  and 
printed  iu  House  Doc.  No.  299,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  S  20.) 

IMPROVEMENT  OF  CEBTAIN  RIVEBS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  A,  M.  Miller,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  William  V.  Judson, 
C'Orps  of  Engineers,  to  February  25, 1897,  and  Lieut.  Charles  S.  Kich€, 
Corps  of  Engineers,  since  June  20, 1897.  Division  Engineers,  Col.  J, 
W.  Barlow,  Corps  of  Engineers,  to  May  7,  1897,  and  Col.  Henry  M. 
Bobert,  Corps  of  Engineers,  since  that  date. 

1.  Galveston  Harbor,  Texas. — Galveston  Harbor  embraces  an  anchor- 
age area  of  over  1,060  acres,  of  which  1,500  :icies  has  a  depth  of  more 
than  20  feet  and  460  acres  has  a  depth  of  more  than  30  feet.   It  affords 
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vessels  excellent  shelter  from  storms.  Waterways  connect  it  with 
Houston  and  with  Brazos  Kiver. 

The  entrance  to  this  harbor  was  originally  obstructed  by  two  bars, 
known  as  the  inner  and  outer.  The  natural  depth  on  the  inner  bar  was 
about  9^  feet,  and  on  the  outer  bar  about  12  feet.  These  shallow  depths 
prevented  all  but  the  lightest  draft  vessels  from  using  the  harbor  and 
necessitated  the  lighterage  of  cargoes  to  the  larger  vessels  anchored  in 
the  deep  water'beyoud  the  outer  bar. 

Prior  to  1874  the  projects  for  improving  this  harbor  related  to  dredg- 
ing operations  on  a  small  scale  and  were  only  expected  to  afford  tem- 
porary relief  to  navigation. 

The  original  project  tbr  the  permanent  improvement  of  this  harbor 
■was  adopted  June  23, 1874,  and  contemplated  the  construction  of  jet- 
ties, which  were  expected  to  deepen  the  channel  on  the  bar  to  18  feet, 
the  cost  being  estimated  at  $1,759,400.  (See  Annual  Keport  of  the 
Chief  of  Engineers  for  1874,  p.  723  et  seq.)  The  method  used  in  jetty 
construction  having  proved  unsatisfactory,  the  subject  of  the  improve- 
ment was  referred  to  a  Board  of  Engineers,  who,  on  Juue  7,  1880, 
formulated  a  modified  project,  which  also  contemplated  the  building  of 
jetties  at  a  cost  of  $1,825,813.  It  was  expected  that  upon  their  com- 
pletion a  least  depth  of  25  feet  would  be  obtained  on  the  outer  bar. 
(See  Annual  lieport  of  the  Chief  of  Engineers  for  1880,  p.  1221  et  seq.) 
On  February  20, 1886,  a  Board  of  Engineers  again  considered  the  sub- 
ject of  this  improvement  and  adopted  a  modified  project  which  had  in 
view  a  possible  depth  of  30  feet  by  constructing  the  jetties  to  a  hdght 
of  .6  feet  above  mean  low  tide  and  extending  them  to  the  30-fi)ot  con- 
tour in  the  Gulf  and  to  supplement  the  action  of  the  tidal  scour  by 
dredging.  The  estimated  cost  of  this  revised  project  was  $7,000,000, 
in  addition  to  sums  previously  spent,  which  amounted  to  $1,478,000, 
making  the  aggregate  cost  of  this  improvement  $8,478,000.  (See 
Annual  Report  of  the  Chief  of  Engineers  for  1886,  p.  1294  et  seq.) 

The  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1896,  was  $6,9]0,103.42,  with  an  additional  sum  of  $100,000  subscribed 
by  the  city  of  Galveston  in  1883. 

This  expenditure  resulted  in  a  depth  of  22  feet  at  mean  low  tide  on 
the  outer  bar,  an  increase  of  10  feet  since  work  began,  and  a  depth  of 
24|  feet  at  mean  low  tide  on  the  inner  bar,  an  ipcrease  of  14^  feet 
dnring  the  same  period.  This  increased  depth  of  water  enabled  most 
vessels  to  load  to  their  full  capacity  at  the  Galveston  wharves,  thereby 
making  the  lighterage  of  cargoes  no  longer  necessary. 

The  expenditure  during  the  fiscal  year  ending  June  30, 1897,  was 
$991,261.47,  and  resulted  in  a  further  deepening  of  the  water  on  the 
outer  bar  to  24^  feet  and  on  the  inner  bar  to  25^  feet,  also  in  a  widening 
and  straightenmg  of  the  channel  between  the  jetties. 

At  the  end  of  the  fiscal  year  the  south  jetty  had  been  completed  for 
a  length  of  34,800  feet  and  partially  completed  for  800  feet.  On  the 
same  date  the  north  jetty  had  been  completed  for  a  length  of  24,700 
I'eet  and  partially  completed  for  1,207  feet. 

Commerce  has  been  greatly  benefited  by  the  improvement  of  this 
h^bor,  as  shown  by  the  increased  size  and  tonnage  of  the  vessels 
asing  the  port  and  in  the  Uvge  increase  (437,226  tons)  in  the  amonnt 
of  freight  handled. 

The  total  amonnt  of  ocean  commerce  transported  to  and  from  Gal- 
veston dnring  the  fiscal  year  was  1,209,822  tons,  divided  as  follows: 
Cotton  and  cotton  products,  541,145  tons;  grain,  272,340  tons;  coal, 
142,092  tons;  wool,  5,423  tons;  ore,  12,473  tons;  sugar,  1,133  tons;  and 
general  merchandise,  235,216  tons. 
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July  1, 1896,  balance  unexpetided  »1, 068, 196. 58 

Amonnt  appropriated  by  aundry  civil  aot  approved  June  4, 1897   500, 000. 00 

1,568,196.58 

June  30, 1897,  amount  expendeil  dnring  fisoal  year   991, 261. 47 

Joly  1, 1897,  balance  nnexpended   676, 985, 11 

Jnly  1, 1897,  outstanding  liabilities  $114,  747.02 

July  1, 1897,  amonnt  covered  by  uncompleted  contraots ....  291, 090. 87 

  406,837.89 

Jnly  1, 1897,  balance  available   171, 097. 22 

(See  Appendix  T  1.) 

2,  Ship  channel  in  Qalveaton  Bay,  Texas, — Galveston  Bay  in  a  large 
body  of  water,  covering  an  area  of  about  455  square  miles,  and  is  situ- 
ated nortli  of  uie  eastern  end  of  Galveston  Island  and  of  Bolivar  Penin- 
sula. It  is  connected  with  the  Gulf  of  Mexico  by  Bolivar  Channel  and 
merges  into  West  Galveston  Bay  at  its  southwestern  extremity.  Several 
rivers  and  bayous  empty  into  the  northern  portion,  and  it  was  for  the 
purpose  of  giving  the  commerce  of  those  streams  an  outlet  to  the  Gulf 
of  Mexico  that  the  dredging  of  a  channel  through  the  bay  was  under- 
taken. The  natural  depth  £dong  the  line  of  the  proposed  channel  varied 
from  4  to  8^  fei't. 

The  project,  adopted  June  10,1872,  proposed  dredging  a  channel  100 
feet  wide  and  6  feet  deep  across  Ked  Fish  and  Cloppers  bars,  at  a  cost 
of  f62,805.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1871, 
p.  633  etseq.)  The  river  and  harbor  act  of  August  14, 1876,  provided 
for  a  survey  for  a  ship  channel  through  Galveston  Bay  from  12  feet  pf 
water  in  the  mouth  of  San  Jacinto  Eiver  •  •  •  to  12  feet  of  water 
in  G^veston  channel.  This  survey  resulted  in  a  modified  project  being 
adopted  on  May  21, 1877,  which  had  in  view  the  dredging  of  a  chan- 
nel 100  feet  wide  at  bottom  and  12  feet  deep  through  Galveston  Bay 
from  the  lower  end  of  Morgan  Cut  to  Bolivar  Channel,  the  cost  being 
estimated  at  $446,326.42.  (See  Annual  Report  of  the  Chief  of  Engi- 
neers for  1877,  p.  456  et  seq.)  In  1SS8  this  amount  was  increased  to 
$740,108.22,  the  former  estimate  having  been  found  to  be  inadequate, 
^ee  Annual  Report  of  the  Chief  of  Engineers  for  1888,  p.  1280  et  seq.) 
On  May  4, 1892,  the  United  States  purchased  the  "  Morgan  Cut  and 
Canal,''  5.43  miles  Iqng,  from  the  Buffalo  Bayou  Ship  Channel  Company 
for  the  sum  of  $92,316.85,  This  addition  of  5.43  miles  to  the  length  of 
the  ship  channel  made  necessary  a  further  revision  in  the  estimated 
cost  of  the  improvement.  The  amount  was  increased  to  $896,176.44, 
which,  added  to  the  amount  paid  for  the  Morgan  Gut  and  Ganal,  made 
the  total  cost  $988,492,29,  In  addition  it  was  estimated  that  an  annual 
sum  of  $100,000  would  probably  be  required  for  maintenance  after  com- 
pletion of  the  channel.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1892,  p.  1536  et  seq.) 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1896,  was  $798,836.85. 

At  that  time  a  channel  having  a  least  depth  of  8J  feet  and  width  of 
100  feet  was  available  from  Bolivar  Channel  to  the  Morgan  Canal. 

No  work  was  done  during  the  fiscal  year,  owing  to  the  fact  that  the 
depth  of  water  in  the  ship  channel  was  greater  than  that  found  in  Buf- 
falo Bayou  immediately  at  and  below  Houston,  and  was  all  that  was 
demanded  by  the  dn^  of  vessels  navigating  this  channel,  Congress 
having  also  indicated,  in  an  act  approved  February  1, 1897  (Public  No. 
38),  a  possible  intention  of  again  amending  the  project  so  as  to  obtain  a 
least  depth  of  25  feet  in  the  ship  channel. 
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A  gradual  shoaling  takeB  place  along  this  channel  when  work  is  sus- 
pended. A  survey  made  in  March,  1897,  gave  a  least  depth  of  8  feet 
along  the  channel  line. 

The  sum  of  11,491.31  was  expended  during  the  present  fiscal  year, 
principally  in  making  the  survey  called  for  by  above  mentaoned  act. 

The  largest  part  of  the  commerce  of  Buffalo  Bayou  and  Trinity  Kiver 
is  carried  through  the  ship  channel  to  the  deep  water  at  Galveston. 
Detailed  statements  giving  character  and  amounts  will  be  found  in  the 
resx>ective  reports  on  those  streams. 

Jnly  1,  1896,  balance  unexpended  $50, 180. 00 

Jnae  SO,  1897,  amonnt  expended  dnzing  fiscal  year   1^491. 31 

JiL^  1, 1897,  balance  nnezpoided   4^  688. 69 

{Amount  (estimated)  reqnired  for  completion  of  eziitln^  project   169,675.44 
Amoantthatcan  benrontably  expended  iDfisoalTeareudiiigJane30,1899  169,675.44 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  2.) 

3.  Channel  in  West  Galveston  Bay^  Texas, — West  Galveston  Bay  is  a 
body  of  water  covering  about  39  square  miles,  and  lies  between  Gal- 
veston Island  and  the  mainland.  It  extends  from  Galveston  Bay  to 
the  west  end  of  Oyster  Bay,  and  is  connected  with  the  Gulf  of  Mexico 
by  San  Luis  Pass,  at  the  western  extremity  of  Galveston  Island,  and 
with  the  Brazos  Biver  by  the  Galveston  and  Brazos  Canal.  The  nat- 
ural depth  of  the  bay  was  tcom  2^  to  3  feet 

The  project  for  improving  the  bay  was  adopted  on  June  13, 1892, 
and  consisted  in  widening,  deepening,  and  straightening  the  channel  so 
as  to  give  a  width  of  200  feet  and  a  least  depth  of  3  J  feet  from  Galveston 
Bay  to  San  Luis  Pass  and  a  channel  KM)  feet  wide  and  3  feet  deep 
along  Christmas  Point  in  Oyster  Bay,  both  channels  to  be  properly 
defined  by  beacons.  The  estimated  cost  of  the  improvement  was 
$28,998.80.  (See  Annual  Report  of  the  Chief  of  Kngineersfor  1892,  p. 
1666  et  seq.)  On  July  8, 1896,  authority  was  given  to  modify  the  proj- 
ect so  as  to  afford  a  depth  of  5  feet  instead  of  3^  feet,  provided  the 
cost  of  the  work  was  not  increased. 

JDie.amouDt  expended  to  June  30, 1896,  was  $19,750.97. 

This  expenditure  resulted  in  an  unobstructed  channel  100  feet  wide 
and  firom  3  to  SA^feet  deep  from  Galveston  Bay  to  the  Galveston  and 
Brazos  Canal.  Beacons  were  also  erected  to  define  the  channel. 

Kowork  was  done  during  the  fiscal  year,  for  the  reason  that  a  greater 
depth  of  water  existed  in  the  bay  than  was  found  in  the  Galveston  and 
Brazos  Canal,  which  is  owned  by  a  private  corporation  having  the  right 
to  charge  tolls,  and  through  which  all  vessels  plying  between  Galves- 
ton and  the  Brazos  Biver  usually  pass. 

The  amount  of  freight  carried  through  the  bay  during  the  year  was 
11,100  tons,  of  which  3,000  tons  was  cotton  and  8,100  tons  was  general 
merchandise. 

Jnly  1, 1896,  balance  unexpended   $!!,  249. 03 

July  1, 1887,  balance  unexpended   6, 249. 08 

{Amount  fentimated)  required  for  completion  of  existinf^  project   4,000.00 

Amoontthatcanbeprofltably  expended  ill  tiscal  year  eDdiugJnDfl3'},1^99  4,000.00 
Submitted  in  cumpliance  with  requirements  of  sections  2  of  rivi'r  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  T  3.) 
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4.  Trinity  Biver,  Texas. — ^The  improvement  of  this  streun  has  Deen 
limited  to  that  portion  lying  between  the  month  and  Liberty,  at  the 
head  of  tide  water,  a  distance  of  39  miles.  The  river  empties  into  Gal- 
veston Bay  throngh  several  months  or  passes,  opposite  each  of  which 
a  bar  existed,  on  which  the  depth  of  water  did  not  exceed  3^  feet^at 
mean  low  tide. 

The  project  adopted  for  this  improvement  on  Jnne  IS,  1878,  consisted 
iu  the  removal  of  snags  firom  the  river  below  Liberty  and  in  dredging 
a  channel  SO  feet  wide  by  6  feet  deep  across  the  bar  at  the  month  of 
the  pass  then  in  use  by  vessels.  The  estimated  cost  of  the  work  was 
$22,581.40.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1873, 
p.  685  et  seq.)  On  May  4, 1889,  an  amended  project  was  adopted.  It 
contemplated  the  erection  of  two  parallel  jetties  at  the  month  known 
as  the  Middle  Pass,  placed  abont  275  feet  apart  and  extending  abont 
7,750  feet  into  Galveston  Bay,  also  in  closing  the  other  two  principal 
passes  by  submerged  dams,  the  object  being  to  create  and  maintam  a 
channel  6  feet  deep  at  mean  low  tide  at  the  mouth  of  the  river.  The 
revised  cost  of  the  improvement  was  placed  at  $89,500.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1889,  p.  1557  et  seq.) 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1896,  was  $69,179.76. 

At  that  date  the  west  jetty  had  been  completed,  its  length  being 
7,359  feet,  and  a  channel  100  feet  wide  by  5  f&et  deep  had  been  secured 
at  the  month  of  the  river. 

No  work  was  done  during  the  fiscal  year,  for  the  reason  that  there 
was  sufiQcient  depth  of  water  on  the  bar  at  the  mouth  to  accommodate 
all  vessels  navigating  the  river,  and  because  by  a  retention  of  the  avail- 
able ftinds  until  a  suffident  amount  had  accumulated  to  complete  th& 
work  the  east  jetty  could  be  more  eGonomically  constmcted. 

The  amonnt  ($160)  expended  daring  the  year  was  applied  to  procur- 
ing a  record  of  the  commerce  using  the  mouth  of  the  river. 

The  total  amount  of  freight  canied  during  the  fiscal  year  between 
WaUisville  and  the  month  was  6,828  tons,  of  which  93  tons  was  cotton, 
5,795  tons  was  lumber,  718  tons  was  coal,  37  tons  was  stock,  and  186 
tons  was  general  merchandise. 

Joly  1,  1896,  balance  nnexpended...,   $7,  820.24 

Jane  30, 1897,  amount  expended  during  fiscal  year   150. 00 

Jnly  1, 1897,  balance  unexpended  '   7, 670. 24 

{Amonnt  (estimated)  required  for  eompletion  of  ezistincr  project   IS,  600. 00 

Amount  that  can  l>e profitably  expendedin  fiscal  rear  ending  Jone  30, 1899  16,500. 00 
Sabmitted  in  compliance  with  requirements  of^  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  Jane  4, 1897. 

(See  Appendix  T  4.) 

5.  Buffalo  Bayouj  Texas. — This  is  a  tide-water  stream  emptying  into 
the  San  Jacinto  River  at  Lynchburg,  about  25  miles  below  Houston. 
It  is  one  link  in  the  waterway  connecting  Houston  with  Galveston  and 
the  Gulf  of  Mexico,  the  other  links  being  the  San  Jacinto  Eiver  and 
the  ship  channel  iu  Galveston  Bay.  In  its  natural  state  tlie  bayou, 
between  Houston  and  Simms  Bayou,  a  distance  of  11  miles,  was  nar- 
row and  tortuous  and  had  a  depth  in  many  places  of  not  more  than  5 
feet;  the  channel  was  also  obstructed  by  shoals,  logs,  and  overhanging 
trees;  below  Simms  Bayou  it  was  wide  and  deep  and  required  but 
little  or  no  improvement. 

On  Mardi  3, 1881,  a  project  was  adopted  for  improving  this  bayou, 
the  object  being  to  straighten  the  channel,  widen  it  to  lUU  feet,  deepen 
it  to  12  feet,  axtd  to  remove  such  snags,  logs,  and  overhanging  trees  as 
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were  ohstractions  to  navigation.  The  cost  was  estimated  at  $385,299.76. 
(See  Annual  lleport  of  the  Chief  of  En^neei  s  for  1881,  p.  1344  et  aeq.) 

The  amount  expended  to  Jane  30,  1896,  was  $208,318.82. 

This  expenditure  resulted  in  an  unobstructed  channel,  10  feet  deep 
and  at  least  100  feet  wide,  from  Houston  to  the  mouth. 

So  yroTk.  was  done  during  the  fiscal  year,  principally  owing  to  the 
fact  that  at  the  beginning  of  the  cotton  season  there  was  as  great  depth 
of  water  in  the  bayou  as  was  demanded  by  the  draft  of  vessels  navigat- 
ing this  <^annel,  and  as  Congress  by  act  approved  February  1, 1897, 
Public  Ko.  38,  had  indicated  a  possible  intention  of  amending  the  proj- 
ect 80  as  topiovide  a  channel  not  less  than  25  feet  deep  and  100  feet 
wide  from  Honston  to  Galveston,  and  a  harbor  at  or  near  Hoaston  600 
feet  wide  by  25  feet  deep. 

A  Surrey  of  the  bayou  made  in  March,  1897,  gave  a  least  depth  in 
the  channel  of  9^  feet,  except  directly  at,  and  for  a  short  diRtance  below, 
the  city  of  Houston,  where  considerable  shoaling  has  occurred,  due  to 
surface  wash  and  sewage  from  the  city. 

The  sum  of  $1,417.56  was  expended  during  the  fiscal  year  in  making 
survey  and  collecting  the  commercial  statistics  of  the  bayou. 

The  total  amount  of  commerce  brought  down  the  bayou  during  the 
fiscal  year  amounted  to  129,064  tons,  an  increase  of  14,175  tons  over 
last  year.  Of  this,  82,767  tons  was  cotton,  22,823  tons  was  oottoA  prod- 
ucts, 1,948  tons  was  coal,  2,569  tons  was  lumber,  30,168  tons  was  build- 
ing material,  and  8,789  tons  was  general  merchandiise. 

Jnly  1,  1896,  balance  ouexpended  $30,431. 18 

Jane  30, 1897,  amount  expended  during  fiscal  year   1, 417. 56 

Jnly  1, 1897,  balance  unexpended   19, 013. 62 

{Amonnt  . 
Amount  fiiat  can  be  i 
Sabmitted  in  compl 
harbor  acts  of  1866  and  1867  and  of  6  an  dry  oiTil  act  of  Jnne  4, 1897. 

(See  Appendix  T  5.) 

€.  Brazos  River^  Texas. — ^This  improvement  is  at  present  limited  to 
that  portion  of  t^e  river  lying  between  Richmond  and  Velasco,  a  dis- 
tance of  about  89  miles;  its  low-water  level  is  affected  by  the  Gulf  tide 
as  far  up  as  Bolivar  Landing,  40  miles  above  Velasco.  The  course  of 
the  river  is  tortuous  and  l^e  channd  was  obstmoted  by  shoals  and 
snags. 

The  project  for  improvement  was  adopted  Jnne  3, 1896,  and  consisted 
in  the  removal  of  snags  and  overhanging  trees.  It  was  estimated  that 
$10,000  would  put  this  port'on  of  the  river  in  a  good  navigable  condi- 
tion at  ordinary  stages,  and  that  an  annual  expenditure  of  $2,500  would 
keep  it  in  this  condition.  (See  Annual  Beport  of  the  Chief  of  Engi- 
.neers  for  1895,  p.  1838  et  seq.) 

So  work  has  been  done  under  this  project,  owing  to  the  unfavorable 
ststfes  of  water  in  the  river. 

^e  amount  of  freight  carried  on  this  river  between  Yelasco  nnd 
Richmond  was  14,700  tons,  divided  as  follows:  Cotton,  3,750  tons;  cot- 
ton seed,  7,500  tons;  cattle,  2,000  tons;  lumber,  450  tons;  and  general 
merchandise,  1,000  tons. 

Jnly  1, 1896,  balance  unexpended.   t6,00a00 

July  1,  1897,  balance  unexpended   S,  000. 00 

{Amount  (eetimated)  required  for  completion  of  uxiAting  project   5, 000. 00 

Amonnt  thatoao  be profitnbiy  expended  in  fiscal  yearending  June  30, 1899     6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  6.) 
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7.  Operatinff  and  care  of  Morgana  Canal,  Texas. — ^The  expenses  of  car- 
ing for  this  canal  during  the  fiscal  year  ending  June  30, 1897,  amounted 
to  $375,  of  which  the  sum  of  $240  was  paid  from  the  permanent  indefi- 
nite appropriation  provided  by  section  4,  act  of  July  5, 1884.  A  state- 
ment contained  iu  the  report  of  the  local  engineer  officer  shows  the 
items  of  expenditure  of  the  latter  amount. 

(See  Appendix  T  7.)  .  * 

exahhtation  and  subvey  mads  in  cohplianoe  with  biyeb  and 
habbob  act  of  june  3,  1896. 

The  preliminary  examination  and  survey  of  the  following  localities, 
required  by  tlie  act  of  June  3, 1806,  were  maile  by  the  local  engineer, 
Maj.  A.  M.  Miller,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer.  Col.  J.W.  Barlow,  Corps  of  Engineers: 

J.  Preliminary  examination  of  chaniiel  between  Brazos  River  and  Gal- 
veston Bay^  Texas, — Major  Miller  submitted  report  of  examination 
Novembei  16, 1896.  From  this  report  it  appears  that  there  exists  a 
navigable  channel  3  feet  in  depth  from  Galveston  Bay  to  Brazos  Biver, 
except  through  the  canal  of  the  Galveston  and  Brazos  Navigation  Com- 
pany, and  the  local  officer  states  that,  in  view  of  the  high  estimate  of 
value  placed  upon  its  franchise  by  the  company,  in  liis  opinion  that  part 
of  the  route  under  exaininatiou  which  consists  of  this  canal  is  not 
worthy  of  improvement  by  the  United  States.  If  these  works  could 
be  purchased  at  a  reasonable  price,  the  Government  would  be  justified 
in  keeping  the  route  open.  The  views  of  the  local  officer  are  concurred 
in  by  the  division  engineer  and  by  the  Chief  of  Engineers.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  89,  Fifty 
fourth  Congress,  second  session.   (See  also  Appendix  T  8.) 

2.  Surv^  for  further  determining  the  causes  of  the  erosion  of  the  east- 
erly end  of  Galveston  Island,  Texas,  and  estimating  the  cost  of  works  to 
prevent  the  same. — Mfgor  Miller  submitted  reiiort  of  survey  November 
16, 1896.  Comparing  the  results  of  this  survey  with  survey  made  in 
1894,  be  states  that  the  effect  of  the  extension  since  1894  of  3,000  feet 
of  the  south  jetty  at  Galveston  has  almost  if  not  quite  caused  a  cessa- 
tion of  erosion  at  the  eastern  end  of  the  island,  and  that  it  is  almost 
certain  no  further  erosion  at  that  point  need  be  apprehended.  From 
this  he  considers  an  estimate  of  the  cost  of  works  to  prevent  further 
erosion  unnecessary,  it  being  evident  that  the  sonth  jetty  affords  suffi- 
cient protection.  The  views  of  the  local  officer  are  concurred  in  by  the 
division  engineer  and  by  the  Chief  of  Engineers,  The  report  was  trans- 
mitted to  Congress  and  printed  iu  House  Doc.  No.  116,  Fifty-fourth  Con- 
gress, second  session.   (See  also  Appendix  T  9.) 

BEPOBT  OF  BOABD  OF  ENOINBEBS  AUTHOBIZED  BY  BIVEB  AND 
HABBOB  ACT  OF  JUNE  3,  1896. 

The  act  of  June  3, 1806,  made  provision  for  a  Board  of  Engineers,  to 
be  appointed  by  the  President,  for  the  purpose  of  ascertaining  the  char- 
acter and  value  of  tJie  improvements  made  at  the  mouth  of  the  Brazos 
Biver^  Texas,  by  the  Brazos  Hirer  Channel  and  DocTc  Company.  The 
Board,  which  consisted  of  Col.  Henry  M,  Robert,  Corps  of  Engineers, 
Mr.  Stehman  Forney,  Assistant,  United  States  Coast  and  Geodetic 
Survey,  and  Mr.  Robert  Moore,  C.  E.,  submitted  its  report  upon  the 
subject  under  date  of  February  18, 1897.  The  report  was  transmitted 
to  Congress  and  printed  in  Senate  Doc.  No.  138,  Fifty-fourth  Congress, 
second  session.   (See  also  Appendix  T  10.) 
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WESTERN  RIVERS. 


IMPROVEMENT  OP  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI,  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  PBINCIPAL 
TRIBUTARIES. 

This  district  was  in  the  charge  of  Mjy.  J.  H.  Willard,  Corps  of  Engi- 
neers. Division  Eogiueers,  Col.  J.  W,  Barlow,  Corps  of  Engineers, 
to  May  7, 1S97,  and  CoL  Henry  M.  Bobert,  Corps  of  Engineers,  since 
that  date. 

1 .  Red  River  J  Louisiana  and  Arkansas. — ^Xhis  improvement  was  begun 
in  1828  and  appropriations  aggregating  $535,765.60  were  made  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made,  and 
a  longer  interval  elapsed  between  1862  and  1872,  daring  whidi  the 
resnlts  of  former  work  were  lost. 

The  present  improvement  commenced  in  1872.  Atthattime  the  river 
above  Shreveport,  La.,  was  closed  by  the  great  raft,  32  miles  long  and 
increasing  with  each  flood;  below  Shreveport  the  river  was  affected 
serioasly  by  the  gradual  enlargement  of  Tones  Bayou  outlet,  which 
depleted  the  main  cliannel  and  threatened  its  closure  to  navigation ; 
the  falls  at  Alexaudria  were  impassable  at  low  stages;  snags,  stamps, 
sunken  logs,  and  leaning  timber  rendered  navigation  difficult  and  dan- 
geroos  the  entire  length  of  the  river,  and  more  than  a  hundred  steam- 
boat wrecks  lay  in  the  channel  between  FnJtoD,  Ark.,  and  the  month. 

The  project  adopted  in  1872  contemplated  removing  the  raft  and 
closing  Tones  Bayou.  It  has  been  amplified  since  to  include  the  removal 
of  jams,  snags,  wrecks,  leaning  limber,  etc. ;  opting  and  enlarging  the 
Manuel  tbrongh  thefalls  at  Alexandria,  deepening  shoal  places,  closing 
ontlets,  fixing  caving  banks,  and  building  and  repairing  leveesj  to 
improve  and  keep  navigation  open  from  the  head  of  Atcha^aya  Biver, 
Louisiana,  to  Fulton,  ATk.,50'^.6  miles.  Thenatureof  the  work  requires 
that  it  be  continued  for  many  yesoBj  and  no  estimate  for  completion  is 
given  on  this  account. 

Under  the  provisions  of  the  river  and  harbor  acts  of  1892  and  1894 
the  work  on  this  river  is  carried  on  in  accordance  with  plan  of  Mtyor 
Willard,  and  of  the  estimate  submitted  by  him  for  the  fiscal  year  end- 
ing June  30, 1899,  a  little  more  than  78  per  cent  is  for  the  construction 
of  levees  which  form  a  part  of  Major  Willard's  plans. 

The  amount  expraided  under  ^is  project  to  June  30,  1896,  was 
11,287,002.14,  vith  the  following  resnlts:  In  the  old  raft  region  there 
flowed  in  the  course  marked  out  for  it  a  broad  and  deep  river,  safe  at 
all  bat  the  lowest  stages,  with  a  channel  constantly  sconring,  the  bot- 
tom having  gone  down  as  mnch  as  15  feet,  and  the  low-wator  line  fol- 
lowing it  to  a  certain  extent.  In  addition  to  opening  hundreds  of  miles 
of  navigable  waterway,  the  removal  of  the  raft  drained  the  great  valley 
of  the  river  and  reclaimed  thousands  of  acres  of  productive  lands. 
Tones  Bayou  outlet  was  closing  gradually,  and  the  main  channel  below 
had  widened  and  scoured  until  it  carried  the  greater  portion  of  the  dis- 
charge at  flood,  and  navigation  of  the  stretoh  formerly  impaired  by  the 
outlet  was  aniuterrnpted  at  the  lowest  stages.  The  falls  at  Alexandria 
had  been  made  passable  the  year  round,  an  increase  of  about  two 
mouths  in  the  period  of  navigation.  Persistent  snagging  operations, 
repeated  from  time  to  time,  kept  the  river  open,  prevented  formation  of 
raft,  reduced  the  dangers  of  navigation  to  a  minimum,  aiid  enabled 
steamboats  to  make  regular  trips.  At  very  low  stages,  say  barely  a 
foot  above  zero  on  the  Shreveport  gauge,  the  river  was  open  to  boats 
id  3  feet  draft  from  the  Atohafalaya  to  Falton. 
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In  tbe  fiscal  year  ending  Jane  30, 1897,  snagging  operations  extended 
over  the  river  from  FuJton  to  the  Atchafalaya,  and  were  carried  into 
Sulplinr  River,  a  tributary  of  the  Upper  Ked,  in  accordance  with  the 
act  of  1894.  Heavy  work  was  done  and  immense  qnantities  of  obstruc- 
tions were  removed  from  the  bed  and  banks  of  the  river.  During  the 
period  of  lowest  water  three  snag  boats  and  a  shore  pwiy  were 
employed.  Dredging  to  straighten  the  cut  through  the  upper  falls  at 
Alexandria,  La.,  and  make  passage  easier,  was  resumed  the  latter  part 
of  October  and  continued  until  high  water  iu  January;  4,951  cubic 
yards  of  rock  was  excavated  jrom  the  channel,  with  benefit  to  low- 
water  navigation.  Ko  levee  work  was  undertaken  by  the  United  States, 
but  the  State  of  Louisiana  built  5.31  miles  of  new  line  and  15.23  miles 
of  enlargement,  containing;  530,988  cubic  yards,  at  a  cost  of  $47,820.77. 

The  amounts  expended  during  tbe  yeai-  and  balances  July  1, 18d7j  ure 
as  follows : 


Allntmiiiita. 

Expt-nded 
during 
y«ar. 

Balances 
July  1, 1897. 

For  LltUo  River  from  Scoptol  Cat-oft  to  Knox  Point  (aat  September  Ifl,  I8W) . . 

«29,  Gn2. 15 
1,116.66 
6,129.38 
54.50 
081.57 

37,074.26 

t20, 404.  H 
10, 000. 72 

3, 674. 25 
S3, 3R2.69 

2, 661. 01 

100,023.61 

It  is  recommended  that  legislative  action  be  taken  to  transfer  the 
balance  of  allotment  for  Little  Kiver  to  the  allotment  for  general 
improvement.  The  stretch  between  Scopini  Out-oft'  and  Knox  Point, 
17|  miles  long,  called  Little  Eiver,  can  be  kept  in  good  navigable  con- 
dition by  following  the  adopted  plan  of  occasional  work  iu  connection 
with  the  general  improvement,  or  work  at  any  special  point  when 
required  for  the  immediate  needs  of  commerce,  but  as  the  act  of  Sep- 
tember 19, 1890,  directed  that  the  funds  should  be  used  in  deepening 
and  widening  Little  Hiver,  the  transfer  can  not  be  made  until  author- 
ized by  Congress. 


July  1, 1896,  balance  anexpended  $137, 997. 86 

June  30, 1897,  amount  expended  daring  Ascal  year   37, 974. 25 

July  1, 1897,  balance  nnexnended   100,023.61 

July  1, 1897,  outBtwiding  riabllitieti   54. 37 

Jnly  1, 1897,  balance  available   99, 969. 24 


{Amoniit  tbat  can  be  profitably  expended  in  fiscal  year  ending  .Time  30,1899  700, 000. 00 
Subiuitted  in  conipHance  with  reqniremeuU)  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J  uoe  4. 1897. 

(See  Appendix  U  1.) 

3.  Red  River,  above  Fulton,  ArJc. — Before  work  commenced,  this  part 
of  Red  Kiver  was  obstructed  by  snags  and  piles  of  drift,  rendering  nav- 
igation difficult  and  hazardous  at  all  stages.  The  project  adopted  in 
1886  contemplated  removal  of  these  obstructions  to  atiord  reasonably 
s^fe  navigation  at  high  stages  of  river  to  the  mouth  of  Kiamichi  Biver, 
Indian  Territory,  about  138  miles  above  Fulton. 

The  amount  expended  to  June  30, 1890,  wa«  $18,059.56.  The  project 
of 1886  was  completed  in  1391  at  a  cost  of  $11,774.89,  and  at  the  close 
of  that  year  it  was  recommended  that  no  further  work  be  done,  unless 
a  single  appropriation  of  $10,00(t  should  be  granted  to  allow  the  system- 
atic clearuig  of  the  banks  and  channel  without  interruption.   The  two 
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Bncceeding  river  and  h^bor  acts  appropriated  $3^500  each  for  continu- 
ing the  improvement,  which  was  applied  to  maintenance  of  the  work, 

Ifo  work  was  done  during  the  fiscal  year  ending  June  30, 1897. 

The  commerce  of  this  part  of  Bed  Biver  is  insignificant  at  the  present 
time,  and  the  work  done  has  had  no  perceptible  effect  upon  it.  It  con- 
sists chiefly  of  logging,  with  occasional  shipments  of  cotton,  seed,  and 
plantation  supplies  when  boats  run  above  Fulton. 

The  of&cer  in  charge  has  been  authorized  to  include  estimates  for  this 
work  under  the  heading  of  improving  Bed  !^ver,  Louisiana  and  Arkan- 
sas, and  to  continue  operations  under  the  act  of  June  3, 1896,  with  one 
of  the  snag  boats  belongingto  that  work,  as  they  can  be  carried  on  with 
greatest  economy  and  advantage  in  coiganction  with  the  main  work 
below  Fulton  to  the  Atchafalaya, 

Jnly  1,  1896,  baluice  unexpeiided   $3, 940. 44 

July  1,  1897,  balaoce  unexpended   3,940.44 

{See  Appendix  U  2.) 

3*  Cypre»»  Bayou^  Texas  and  Louisiana, — Cypress  Bayou  evidently 
was  an  unnavigable  stream  until  the  advance  ot  the  Bed  Biver  raft 
above  Shreveport  had  converted  its  bottom  lands  into  reservoirs  known 
as  Fairy,  Sodo,  and  Cross  lakes.  Before  the  work  for  its  improvement 
between  Shreveport,  La.,  and  Jefferson,  Tex.,  commenced  navigation 
was  difficult  and  dangerous  by  reason  of  bars  and  leaning  timber  in 
the  bayou  proper,  and  snags,  stumps,  fallen  timber,  and  sunken  logs 
in  the  channel  through  the  lakes. 

The  project  adopt^  in  1872  contemplated  straightening  the  channel 
and  dredging  bars  in  Cypress  Bayou,  to  give  uniform  depth,  and  the 
removal  of  overhanging  trees,  shore  snags,  etc.,  opening  and  enlarging 
the  entrance  of  the  bayou  into  the  head  of  Fairy  Lake  by  dredgin^r,  re- 
moving stamps,  snags,  sunken  logs,  and  timber  from  the«hannel  selected 
down  the  lakes,  and  snags,  leaning  trees,  etc.,  in  Twelve  Mile  Bayou. 

The  amount  expended  to  Jane  30, 1896,  was  $130,514.41.  The  origi- 
nal project  was  completed  in  1880  at  a  cost  of  $94,000,  but  owing  to 
the  temjiorary  nature  of  the  work  it  had  to  be  renewed  at  intervals  to 
maintain  what  had  been  accomplished.  The  last  work  for  the  removal 
of  stumps,  snags,  and  leaning  timber  was  done  in  1893.  No  dredging 
has  been  done  since  1888.  The  removal  of  the  Bed  Biver  raft  and  the 
closure  of  outlets  along  the  right  bank  of  that  stream  reduced  the 
water  supply  and  caused  the  lakes  to  drain  more  rapidly,  shortening 
the  period  of  navigation.  To  determine  if  navigation  could  be  i>erma- 
nently  improved  by  locks  or  dams,  an  extended  survey  was  ordered  by 
Congress,  which  was  completed  in  1893  at  a  cost  of  $12,000. 

The  act  of  August  18, 1894,  provided  $10,000  for  maintenance  of  t^e 
work  by  dredging,  removing  obstructions,  and  straightening  the  chan- 
nel, and  the  act  of  Jnne  3,  1896,  appropriated  $5,000  for  continaing 
improvement. 

The  work  done  since  1886  has  had  no  permanent  effect  ux>on  the  com- 
merce between  Jefferson  and  Shreveport,  which  has  dwindled  to  insig- 
nificance. The  maintenance  of  the  water  route  doubtless  will  act  more 
as  a  check  upon  freight  rates  than  as  a  means  of  b'ansportation. 

July  1, 1896,  balance  unexpended  (15,186.92 

June  30,  1897,  amount  expended  durinfc  fiical  year    619. 17 

Jn^  1, 1897,  balance  anex^nded   14, 667. 75 


7.80 


July  1, 1887,  balance  available. 

rSee  Appendix  U  3.) 


14,669.95 


Google 
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4.  Ouachita  and  Black  riverSf  Arkansas  and  Louisiana. — The  improve- 
ment of  Onachita  Biver  commenced  in  1871.  Black  Biver,  47  miles 
long,  connecting  Ouachita  with  Ked  Kiver,  was  added  under  the  same 
hea^  of  appropriation  by  act  of  1884.  The  original  project  contem- 
plated temporary  improvement  of  the  Ouachita  ttom  Arkadelphia,  Arb., 
to  G?Tinity,  La.,  by  removal  of  snags,  etc.,  and  dredging  the  worst  bars. 
In  1872  a  project  for  improvement  by  locks  and  dams  was  entered  upon, 
but  it  was  abandoned  in  1874  for  various  reasons,  the  chief  one  being 
that  the  locks  would  be  idle  at  the  time  intended  for  uae  until  a  perma- 
nent improvement  should  be  obtained  at  month  of  Eed  River.  The 
project  under  which  work  has  continued  since  1874  contemplates  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  below  Camden, 
Ark.,  341  miles  above  the  mouth  of  Black  River,  and  the  improvement 
of  shoal  places  by  dams  and  dredging.  Ko  estimate  of  cost  is  given,  as 
the  nature  of  the  work  requires  that  it  be  continuous. 

The  total  amount  expended  to  Juue  30, 1896,  was  $426,145.27.  The 
amount  expended  under  the  project  of  1S74  was  $294,730.75.  The 
iron-hull  soag  boat  Wagner  was  purchased  for  the  work  iu  1875,  and 
the  small  wooden  snag  boat  Columbia  in  1888.  Operations  were  carried 
on  whenevei'  fhnds  were  available  and  conditions  favorable,  and  con- 
sisted chiefly  in  removing  snags,  logs,  wrecks,  and  tree  adides  in  the 
channel  and  leaning  timber  along  the  banks;  an  increased  deptii  was 
gained  at  some  shoals  in  the  upper  river  by  wing  dams  of  stone  and 
brush,  the  temporary  effect  of  which,  however,  has  been  lost.  Cata- 
houla Shoals,  a  rock  and  gravel  bar  20  miles  above  Trinity,  formerly 
much  complained  of  by  steamboat  men,  were  Improved  permanently 
by  dredging,  etc.,  finished  in  1895.  To  comply  with  requirementof  the 
act  of  1894,  a  survey  was  commenced  for  the  purpose  of  preparing 
plans  and  estimates  for  improvement  by  locks  and  dams. 

In  the  fiscal  year  ending  June  30, 1897,  the  snag  boat  Wagner  worked 
over  Black  and  Ouachita  rivers  below  Monroe,  La.,  a  party  equipped 
with  tools  and  explosives  worked  over  46  miles  of  the  upper  river  dur- 
ing the  pmod  of  low  water,  and  the  snag  boat  Columbia  made  apatrol 
between  Camden  and  Trinity  in  June.  Field  work  of  the  survey  was 
carried  from  Sinope  Lauding  to  mouth  of  Black  River,  Looislana,  and 
the  gap  above  GhampagnoUe  to  Camden,  Ark.,  was  closed  in  May  and 
June. 

The  amounts  expended  during  the  year  and  balances  Jaly  1, 1897, 
are  as  follows : 


Allvtmenta. 

Expended 
dnrfng 
year. 

Julyl, 
1897. 

$8,851.07 
20,  fl90. 71 

til.  159. 31 
35,e(>3.6l 

2»,S41.78 

46, 812. » 

July  1, 1896,  balance  unexpended  $76, 854. 78 

Juue  30, 18OT,  amount  expended  dnring  flaoal  year   29, 541. 78 

July  1,  1897,  balance  unexpended   46,812.95 

Jnly  1,  1897,  oatstauding  liabilities   57.64 

July  1, 1897,  balance  available   46, 765. 31 


'Amount that  can  be  proStably  expended  in  fisoal  yearending  June  30. 1899  120, 000. 00 
Submitted  in  compliance  with  requirements  of  seotionB  2  of  river  and 
[  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  U  4.) 
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5.  Bayou  Bartholomew^  Louisiana  and  Arlcamas. — ^Before  this  im- 
provemeut  was  commenced  by  the  tfnited  States  the  bayou  was  so 
obatructed  bj  snaga,  logs,  wrecks,  leaning  timber,  etc.,  that  it  was  navi- 
gable for  light-draft  boats  at  high  stages  only^  or  for  about  three  months 
in  the  year,  and  even  during  that  short  period  the  passage  was  slow, 
difiScnlt,  and  daDger6as. 

The  project  entered  upon  in  1881  contemplated  removing  these  ob- 
structions to  give  safe  navigation  and  extend  the  period  thereof.  The 
estimated  cost  of  two  seasons'  worlt  between  Baxter,  Ark.,  and  the 
mouth,  about  150  miles,  was  $26,862,  but  the  appropriations  did  not 
permit  the  thorough  work  contemplated.  If  funds  had  been  provided, 
the  work  probably  could  have  been  completed  as  planned,  bat  the 
addition  of  new  obstractions  each  year  would  have  necessitated  small 
appropriations  for  maintenance. 

The  amount  expended  in  the  fourteen  years  ending  June  30, 1896, 
was  $41,413.35,  resulting  in  safer  navigation,  increasing  the  period  to 
about  six  months  of  the  year,  enabling  boats  of  double  the  capacity  of 
those  formerly  used  to  make  trips  in  half  the  time,  and  reducing  fire^ht 
rates  about  one-half. 

In  the  past  fiscal  year  thorough  work,  begun  in  May,  1896,  at  McOomb 
Landing,  Ark.,  was  continued  from  near  Parkdale,  Ark.,  down  to  the 
month,  and  it  is  proposed  to  use  the  available  balance  in  sending  a 
snag  boat  over  the  stream  at  a  favorable  stage  to  remove  the  drift,  etc. 

This  work  practically  completes  the  project  for  removing  obstructions 
betweeii  the  mouth  and  McOomb  Landing,  the  present  head  of  naviga- 
tion. To  continue  operations  above  that  place  to  Baxter  probably  wHl 
cost  about  $10,000,  but  there  is  no  demand  for  navigation  in  this  upper 
streteh  at  present.  The  estimated  cost  of  maintenance  is  $2,500. 

Jnlf  1,  1896,  balance  nnexpended   $6>  586. 65 

June  30,  18^,  amount  expended  during  fiscal  year   i,  460. 18 

July  1, 1897,  balance  unexpended   1, 126. 47 

r  Amoant  that  can  be  profitably  expended  In  fieoal  year  ending  Jnne  30, 


t Submitted  in  compliance  with  reqairements  of  seotiouB  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  5.) 

6.  Bceuf  RivcTy  Louisiana. — The  improvement  of  this  stream  was 
undertaken  by  the  State  of  Louisiana  more  than  half  a  century  ago. 
Before  work  commenced  by  the  United  States  it  was  navigable  to  Point 
Jefferoon,  La.,  at  high  water,  but  passage  was  difficult  and  dangerous 
on  account  of  overhanging  timber,  snags,  and  logs. 

The  project  adopted  in  1881  contemplated  removing  obstructions  to 
afford  ^e  navigation  at  high  stages  ftam  the  mouth  to  Wallace  Land- 
ing,  about  152  miles  above.  Hie  closure  of  three  outlets  near  Point 
Jefferson  to  confine  the  flow  to  the  main  channel  was  added  to  the  proj- 
ect iu  1886. 

The  amount  expended  to  June  30, 1896,  was  $46,434.62,  which  put 
the  stream  in  safe  navigable  condition  at  stages  high  enough  to  x>6rmit 
boats  to  cross  the  bars  and  enabled  them  to  save  at  least  th^ty-siz 
hours  on  the  round  trip. 

During  the  year  ending  June  30, 1896,  thorough  work,  begun  the 
preceding  year  at  Wallace  Landing,  was  carried  down  to  the  mouth, 
and  a  snag  boat  worked  from  the  mouth  to  within  4  miles  of  Wallace 
Landing,  removing  floating  df^bris,  breaking  up  jams  of  drift,  eto. 

This  work  put  the  river  in  good  cmidition  and  completed  the  iiroject 
for  benefiting  high-water  navigation,  but  will  not  be  permanent,  on 
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aocoant  of  obstrnctions  added  by  drifts,  floods,  sliding  banks^  and  the 
rapid  growth  of  timber  along  the  banks.  About  (2,500  a  year  will  be 
needed  to  keep  the  channel  clear  of  obstructions. 

The  three  outlets  near  Point  Jefferson  were  closed  as  securely  as  pos- 
sible with  the  funds  available  in  1887-88,  and  their  closure  gaveimme* 
diate  benefit  to  navigation  by  confining  the  flow  to  its  nature  course 
and  semiring  the  bars  below.  The  dams  were  destroyed  during  the 
overflow  from  the  Mississippi  Itiver  in  1890,  caused  by  breaks  in  the 
Arkansas  levees  near  the  bead  waters  ot  Bueuf  Kiverf  and  funds  have 
not  been  provided  for  their  restoration.  Recent  soundings  show  a  very 
considerable  shoaling  below  the  outlets.  The  estimated  cost  of  the 
work  required  for  closing  them  substantially  is  $30,000.  It  will  be 
unwise  to  commence  work  until  all  three  outlets  can  be  closed  withont 
delay,  and  for  this  reason  a  project  for  expenditure  of  the  appropriation 
of  $6,000  by  act  of  June  3, 1896,  has  been  held  in  abeyance. 

June  15-21, 1897,  a  snng  boat  was  employed  iu  the  lower  100  miles  of 
this  river,  removing  obstructions  brought  in  since  work  was  suspended 
in  March,  1896^  but  was  unable  to  go  higher  up  on  the  stage  of  water. 

Jnly  1, 1896,  balance  nnexpended   $8,565.38 

Jooe  30, 1897,  amonnt  expended  daring  fiscal  year   336. 92 


Jnly  1,  1887,  ^lalanoe  nnexpended   8, 328. 46 


f  Amount  (estimated)  reqnired  for  completion  of  existing  project   24, 000. 00 

Amonnt  that  can  be  profitably  expendetl  in  tiacal  year  ending  June  30, 


.  Amount  that  can  ne  profitably  expended  in  fisoal  year  ending  Jnne  30, 

1899,  for  maintenance   2,  BOO.  00 

Submitted  in  oompliaaoe  with  rennirements  of  sections  2  of  river*and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J  nne  4, 1897. 

(See  Appendix  IT  6.) 

7.  Tensas  River  and  Bayou  Magon,  Louisiana. — ^These  streams  were 
navigable  at  -high  stages  before  work  was  undertaken  by  the  United 
States,  bat  passage  of  steamboats  was  difficult  and  dang^ons  on  account 
of  leaning  timber,  and  snags,  logs,  etc.,  in  the  channel.  The  project  for 
improving  Tensas  River,  adopted  in  1881,  contemplated  removing 
obstructions  between  the  month  and  Dallas,  about  134  miles  above,  at 
an  estimated  cost  of  $23,000.  Bayou  Macon,  the  principal  commercial 
branch,  was  added  under  the  same  head  oi  appropriation  by  act  of  1884, 
and  the  project  contemplated  the  same  class  of  work  between  its  June* 
tiou  with  Tensas  Biver  and  Floyd,  about  98  miles  above,  at  an  estimated 
cost  of  $17,000. 

The  amount  expended  to  June  30,  1896,  was  $30,853.70,  of  which 
sum  $10,623.50  was  applied  to  Tensas  Kiver  and  $^230.20  to  Bayou 
Ma^on.  With  these  expenditures  Bayou  Ma9on  to  Floyd  and  Tensas 
Biver  to  Westwood  Place,  about  75  miles  above  its  mouth,  were  put 
in  fairly  good  navigable  condition  at  medium  and  high  stages  for  the 
time. 

For  lack  of  plant  no  work  was  done  during  the  fiscal  year  ending 
June  30, 1897,  except  a  patrol  of  a  snag  boat,  Jnne  22-25,  fbom  mouth 
of  Tensas  Biver  to  Crockett  Landing  on  Bayou  Ma^on,  a  distance  of 
about  100  mile«. 

The  original  plans  contemplated  an  expenditure  of  $40,000  for  thorongli 
work  in  one  low-water  season.  With  the  small  appropnations  made  at 
intervals,  operations  have  dragged  along  over  a  period  of  sixteen  yearSf 
are  by  no  mems  complete,  and  new  obstructions  are  added  each  year. 
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July  1,  1896,  balance  unexpended     $5, 146. 30 

June  SO,  1897,  amount  expended  during  fiaoal  year   165. 48 

July  1, 1897,  balance  unexpended   i,  980. 82 

f  Amount  (estimated)  required  for  oompletioa  of  eziatin^  project   4, 000.00 

J  AraonnttoatcanbeprontablyexpendediQfiBcalyeareDdinKJoDe30,1899  4,000.00 
I  SubmHted  in  coiuptiance  with  requirements  of  sectioDB  2  of  river  and 
{    harljor  acta  of  1866  and  1867  and  of  sundry  cItII  act  of  June  i,  1897. 

(See  Appendix  U  7.) 

5.  Yazoo  Rivevj  Mississippi. — Prior  to  improvement,  navigation  of 
tbis  river  was  obstructed  by  wrecks  of  gunboats,  steamers,  etc.,  snnk 
to  prevent  passage  during  the  war  of  the  rebellion,  and  by  a  great 
number  of  snags,  stamps,  tree  slides,  and  sunken  logs  in  the  diannd, 
and  a  heavy  growth  of  leaning  timber  along  the  banks. 

Nine  wrecks  were  removed  by  contract  in  1873-74,  and  the  latter  year 
a  project  was  made  to  clear  the  river  thoroughly  of  obstructions  then 
existing  in  a  period  of  four  years,  at  a  cost  of  $120,000,  annual  appro- 
priations to  be  made  thereafter  for  maintenance  of  the  work.  The 
appropriations  made  were  not  sufficient  to  carry  out  this  plan,  and  work 
has  continued  irom  time  to  time  under  a  project  for  the  removal  of 
wrecks,  snags,  logs,  leaning  timber,  etc.,  so  far  as  the  funds  provided 
will  permit.  Floods,  sliding  and  caving  banks,  leaning  timber,  and  the 
rapid  growth  of  vegetation  along  an  alluvial  stream  of  tbis  character 
add  new  obstructions  to  navigation  continually,  and  snagging  oper- 
ations, etc.,  shonld  continue  from  vear  to  year  in  the  interest  of  safe 
and  uninterrupted  navigation. 

The  amount  expended  to  June  30, 1896,  was  $240,440.13.  The  results 
of  the  work  were  marked.  The  lar^^  number  of  wrecks  that  blocked 
the  channel  at  low  stages  and  limited  the  period  of  navigation  had  been 
removed  so  as  to  pr^nt  no  obstruction,  and  the  removal  of  snags,  logs, 
leaning  timber,  etc.,  repeated  from  time  to  time,  opened  and  maintained 
steamboat  navigation  from  moutb  to  head  of  fiie  river  the  year  round. 

In  the  fiscal  year  ending  June  30, 1897,  operations  contilnaed  as  fol- 
lows :  During  the  period  of  lowest  water,  September  35  to  December  6, 
1896,  the  stretch  from  head  of  river  downstream  about  60  miles  was 
worked  over  for  the  removal  of  snags,  logs,  stumps,  caved-in  trees,  etc., 
in  the  channel,  and  the  heavy  growth  of  timber  and  brush  along  the 
banks.  Effective  work  was  done,  and  a  great  number  of  obstructions 
were  removed  and  destroyed.  High  stages  of  river,  prolonged  by  the 
great  flood  of  Mississippi  Kiver,  preTen4;ed  further  advantageous  work 
until  June,  1897,  when  the  snag  boat  belonging  to  tbis  improvement 
was  needed  temporarily  to  tow  a  dredge  into  Bed  Biver.  It  was  the 
intention  to  resume  operations  with  this  vessel  as  soon  as  it  returned  to 
Yicksburg. 

Work  in  Tazoo  Biver  and  its  tributaries  could  be  carried  on  with 
greatest  economy  and  the  best  results  obtained  if  the  streams  were 
grouped  as  a  system  under  one  general  head,  and  with  this  view  the 
app^ded  estimate  is  made.  It  sufficient  plant  is  acquired,  and  the 
work  thoroughly  done,  the  cost  of  maintenance  should  decrease  each 
year. 

The  river  and  harbor  act  of  Angust  11, 1888,  contained  an  appropria- 
tion of  $32,000  for  improving  Yazoo  Biver,  and  provided  that  of  this 
sum  $8,000  shall  be  used  for  constructing  a  pumping  dredge  boat.  An 
nnexi>ended  balance  of  $2,036.14  of  this  allotment  for  constructing  the 
pumping  dredge  remain^  unexpended  and  is  not  required  for  the  pur- 
pose named  in  the  act,  and  it  is  recommended  that  tlie  assent  of  Oon- 
BNGt  97  20 
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gress  be  given  for  the  transfer  of  this  balance  to  the  allotment  for 
general  improvement  of  the  river. 

The  acts  of  August  18, 1894,  and  June  3, 1896,  each  provides,  in  the 
item  of  appropriation  for  Yazoo  River,  for  application  of  a  portion  of 
the  funds  provided  to  removing  bar  at  Tazoo  City.  This  provision  was 
not  inserted  in  the  acts  npon  recommendation  of  this  office,  and  thero 
appears  to  be  no  sufficient  reason  why  the  bar  mentioned  should  be 
removed.  In  fact,  the  officer  in  charge  states  that  the  survey  made  in 
June,  1896,  confirms  his  opinion  that  removal  of  the  bar  at  Yazoo  City 
would  impair  the  navigation  of  the  river  at  and  above  the  bar.  For  the 
above  reasons,  and  for  the  further  reason  stated  by  Major  Willard  that 
the  sentiment  of  such  citizens  as  expressed  themselves  on  the  subject 
was  (fecidedly  adverse  to  the  removal  of  the  bar  on  the  city  iront,  I 
recommend  that  the  provisions  of  the  acts  of  1894  and  1896^  tonching 
removal  of  this  bar,  be  repealed. 

Jidy  1^  1896.  balance  unexpended  134,669.87 

June  30,  1897,  amoant  expended  dniing  fiscal  year   6, 928. 00 

Jnly  1, 1897,  balance  nnexpended   37, 636. 87 

fAmonnt  that  can  be  profitaldf  expended  In  fiscal  year  ending  Jnne  80, 1899  100^  000. 00 
Submitted  in  oompiianoe  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  Bondry  oItU  act  of  June  4, 1897. 

(See  Appendix  TT  8.) 

9.  Mouth  of  Yazoo  Riv&r  and  harbor  at  Vicksbwg,  Miss. — The  shifting 
bar  at  mouth  of  Yazoo  Biver  is  the  most  serious  obstruction  to  naviga- 
tion of  that  river  and  its  tributaries,  a  system  of  about  800  miles  of 
navigable  waterways.  At  low  stages  ste^boats  are  prevented  from 
entering  or  leaving  the  river  without  lightering,  and  frequently  navi- 
gation across  the  bar  is  closed  entirely  at  the  busiest  season  of  the  year. 
A  survey  with  a  view  to  giving  free  passage  the  year  round  for  vessels 
engaged  in  navigation  of  the  river  was  directed  by  river  and  harbor 
act  of  1890,  and  the  plan  based  thereon  contemplated  making  a  new 
mouth  or  outlet  for  the  river  from  the  former  mouth  of  Yazoo,  on  Old 
River,  about  9.8  miles  above  present  mouth,  th;rough  the  deep  water 
in  Old  Kiver,  across  the  neck  of  low  land  between  Long  and  Barnett 
lakes  to  Lake  Geutennial,  and  thence  down  Lake  Centennial,  around 
the  head  of  De  Soto  Island  and  along  the  front  of  Vicksburg,  entering 
Mississippi  River  on  the  channel  side  at  Kleiuston  Landing.  Vieks- 
burg  Harbor  is  that  part  of  the  old  channel  of  the  Mississippi  cut  off 
in  1876  and  now  known  as  Lake  Centennial,  in  front  of  the  city  and 
extending  down  to  Kleiuston. 

The  original  estimate  of  cost  of  the  work  required  was  $1,600,000,  but 
was  revised  in  1893  and  reduced  to  $1,200,000,  upon  a  basis  of  comple- 
tion in  three  years.  The  project  was  entered  upon  by  the  United  States 
in  the  river  and  harbor  act  of  1892,  which  provided  $75,000  for  begin- 
ning work,  and  the  act  of  1894  contained  appropriations  of  $265,000  for 
continuing  the  improvement.  The  sundry  civil  act  of  June  4, 1S97, 
appropriated  $350,000  for  the  work,  making  the  total  sum  appropriated 
$690,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  no  money,  but 
provided  for  completing  tbe  work,  as  follows: 

Improving  mouth  of  Yazoo  River  and  harbor  of  Vicksbnrg,  Mississippi.  For  the 
purpose  of  complying  the  ]irojo<'t.  of  improvement  as  heret(ifor«.>  adopted  and  entered 
upon,  ill  udditioD  to  expending  the  balance  on  hand,  contracts  may  be  entered  into 
by  the  Secretary  of  War  for  such  niiiterialH  and  work  as  may  be  neceesary  to  com- 
plete the  same,  or  said  materials  may  be  purchaBe<l  and  work  may  be  done  otherwise 
than  by  contractto  be  paid  for  as  apijropnatione  mny  from  time  to  time  be  made  by 
law,  not  to  pxcecd  in  the  ujiffrTogate  i:igbt  hundred  and  sixty  tbousaud  dollars,  exclu- 
sLto  of  thu  amonnt  heretufuro  appropriated. 
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The  amonnt  expended  to  JuvLe  30, 1896,  was  tl32,434.9fi.  The  pre- 
liminary snnreys  aad  maps  were  finished.  A  final  line  had  been  selected 
fin:  the  ezcaTation  between  Old  Kirer  and  Lake  Centennial,  borings 
had  been  made,  and  diaracter  of  material  determined.  Property  lines 
were  traced  on  the  ground,  and  the  limits  of  right  of  way  to  be  acqnired 
ascertained  and  marked.  Abstracts  of  title  were  prepared  &om  the 
coanty  records,  and  the  Attorney-General  having  given  opinions  that 
titles  were  valid,  definite  offers  were  obtained  from  the  various  owners 
and  the  purchases  made  under  authority  of  the  Secretary  of  War, 
aggregating  1,155.54  acres,  which  cost  $34,:^o4.68,  or  an  average  price 
of  $29.64  per  acre.  Jurisdiction  over  these  lands  was  ceded  the  United 
States  by  the  State  of  Mississippi.  A  base  for  future  levels  along  the 
whole  route  flrom  Old  Eiver  to  Kleinston  was  measured  with  steel  tape, 
and  reference  points,  marked  with  vitrified  pipes  filled  with  cement, 
were  set  every  164  feet.  Between  Old  Eiver  and  Lake  Centennial  the 
pipes  were  set  fdong  both  sides  of  the  rente  328  feet  ftom  the  centw 
line.  The  entire  roate  fbom  Old  Blver  to  Kleinston  was  cleared  and 
grabbed.  A  considerable  amount  of  the  timber  felled  was  cribbed 
and  towed  into  Lake  Centennial,  to  be  sunk  as  a  fonndation  for  the  dam 
across  the  west  arm.  All  logs,  stumps,  and  debris  that  could  not  be 
towed  off  the  right  of  way  were  piled  and  burned.  A  ditch  was  cut  to 
drain  Barnett  Lake,  which  lowered  the  surface  snfBciently  to  remove 
stumps  in  the  lake  bed.  It  having  been  considered  advisable  to  remove 
by  scrapers  a  part  of  the  land  cut  near  both  ends,  where  the  ground 
was  highest,  so  that  dredges  could  operate  over  the  elevated  portions 
at  high  stages,  withdrawing  to  lower  lands  as  the  water  fell,  and  also 
to  permit  towing  logs  from  the  right  of  way,  116,528  cubic  yards  of 
earth  w£»  removed  by  contract,  and  the  material  placed  in  continaous 
embankments  along  both  sides  of  the  route. 

In  the  fiscal  year  ending  June  30,  1897,  a  second  contract  of  the 
same  nature  was  let,  and  161,181  onbio  yards  of  earth  was  removed 
and  the  material  used  in  extending  the  embankments. 

The  condition  of  the  work  at  end  of  the  year  is  sammarized  as  follows : 

Work  done: 

SnrreyB  and  mapping. 

Reference  stgne  erected   817 

Land  pnrchased  acres..  1,156.54 

Timber  Ifiml  cleared  do   166. 20 

Timber  land  grubbed  do   183. 47 

Bight  of  way  fteedoflogsand  stampB,  removed  and  destroyed,  do —  98.84 

Excavation  cubic  yards..  277,709 

Drains  and  ditohes  do   6, 766 

Approximate  work  to  be  done: 

Excavation  onbio  yards . .  5, 608, 290 

Lereea  do   65,000 

Dam  across  west  arm  of  Lake  Centennial  do   3, 008, 400 

Jnly  1,  1896,  balance  nnexpended  $207,666.05 

Amoont  appropriated  by  sundry  civil  act  approved  June  4,  1897   350, 000. 00 

657,666.06 

June  30,  1897,  amonnt  expended  daring  fiscal  year   33,413.70 

Jnly  1,  1897,  balance  nnexpended  '.   524, 151. 35 

Jnly  1,  1897,  ontetanding  liabilities   22.83 

July  1,  1897,  balance  available   524, 128.52 

1 Amonnt  (estimated)  required  for  completion  of  existing  project   510, 000. 00 

Submitted  in  compliance  witb  requirements  of  sectlona  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  U  9.) 
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JO.  Tallalmtchie  Biver,  MissisHvppi. — Before  this  work  was  undertaken 
the  river  was  navigable  to  Sharkey,  aboiit  65  miles  above  tbe  inoath, 
lor  six  months  of  the  year,  but  passage  for  steamboats  was  difficult  aud 
dangerous.  Above  Sharkey  a  heavy  growth  of  leaning  timber  rendered 
navigation  dangerous  and  the  stream  nearly  imi>assable  at  all  stages. 
The  project  contemplated  removing  the  wreck  of  the  ocean  steamship 
Star  of  the  Wesi^  suuk  during  tbe  war  of  the  rebellion  8  miles  above  the 
mouthj  and  snags,  sunken  logs,  leaning  timber,  etc.,  to  give  ease  and 
safely  to  navigation  from  head  of  Yazoo  Biver  to  mouth  of  the  Cold- 
water,  about  100  miles  above,  and  it  was  proposed  to  do  the  work 
required  in  two  seasons,  at  a  cost  of  $40,000. 

The  first  appropriation  was  made  by  act  of  March  3, 1879,  and  the 
amount  expended  to  June  30,  ISOG,  below  mouth  of  Goldwater  was 
$46,486.84.  The  appropriations  for  the  seventeen  years  amounted  to 
$50,500.  The  acta  of  1880, 1881,  and  1882  required  $10,000  to  be  applied 
to  the  stretch  of  river  above  mouth  of  Coldwater  to  Batesville,  kuown 
as  the  Little  Tallahatchie,  which  resulted  in  no  benefit  to  navigation. 

The  intermittent  work,  however,  benefited  navigation  considerably, 
enabling  steamboats  to  run  to  Sharkey  the  year  round  and  to  month  of 
Coldwater  Ki  ver  at  high  stages.  lu  the  fiscal  year  1896  leaning  timber 
and  obstroctionB  in  thechannel  between  Sharkey  and  Coldwater  Siver 
were  removed  as  fEtr  as  practicable  with  the  fauds  available,  and  the 
work  enabled  small  boats  to  run  that  stretch  with  safety  at  mnch  lower 
stages  than  formerly. 

Dnring  the  fiscal  year  ending  June  30, 1897,  operations  for  tbe  removal 
of  obstructions  in  thechannel  and  along  tbe  banks  were  continued  from 
a  point  2  miles  below  Sharkey  to  tbe  month.  This  work  was  done  at 
tbe  lowest  stages,  a  great  number  of  snags,  stumps,  logs,  trees,  etc., 
were  removed  and  destroyed,  aud  the  lower  river  was  put  in  good 
navigable  condition  for  the  time. 

New  obstructions  are  brought  into  the  river  ev^y  year  by  drift  and 
sliding  and  caving  banks,  and  the  shifting  and  sconring  of  the  channel 
exposes  snags  and  logs,  embedded  in  the  bottom,  from  time  to  time  or 
lodges  them  upon  bars.  An  appropriation  sufficient  to  permit  the  sys- 
tematic clearing  of  the  banks,  in  addition  to  snagging  operations,  could 
be  expended  profitably  in  one  season  of  low  water,  would  resalt  in  last- 
ing benefit  to  navigation,  and  but  small  amounts  would  be  needed  for 
maintenance. 

Jnly  1,  1»96.  balance  unexpemlod   $4,  OU.  16 

Jane  30,  1897,  nmotint  expended  during  fieeal  year   3,41^.52 

July  1,  1897,  balance  imespended   524. 64 

Amount  that  can  1m  profitably  expended  in  fiaoal  yearendinj;  June  30, 1899    10, 000. 00 
Submitted  in  compliance  with  reqairemeuts  of  sections  2  of  river  and 
barbor  acts  of  1K66  and  1867  and  of  snndiy  civil  act  of  June  4,  1897. 

(See  Appendix  U  10.) 

11.  Big  Sunfower  River ,  Mississippi. — Before  the  improvement  of  this 
river  commenced  navigation  was  badly  obstructed  by  suags,  sunken 
logs,  leaning  timber,  sand  bars,  and  shoals.  The  low-water  channel  at 
many  places  was  so  filled  with  logs  as  to  give  no  greater  depth  than  18 
inches  and  so  narrow  as  to  a£tbrd  passage  for  the  smallest  boats  only. 
Leaning  timber  obstructed  navigation  at  all  stages,  and  Oliphant  Bar, 
extending  from  the  mouth  upstream  15  miles,  and  Muscle  Shoals,  5 
miles  long,  beginning  about  30  miles  above  the  month,  had  depths  at 
low  water  ranging  &om  17  to  24  inches. 

The  project  entered  upon  in  1879  contemplated  work  dnring  three  to 
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foar  consecutive  seasons  of  low  water  for  the  removal  of  leaning  timber 
and  obstrnctions  in  the  channel  and  the  bailding  of  wing  dams  to  sconr 
a  depth  of  about  40  inches  at  the  bars,  at  a  probable  cost  of  $66,000, 
operations  to  extend  to  Clarksdale,  abont  ISO  miles  above  the  mouth. 
In  the  first  three  years,  1879-1882,  $37,000  was  appropriated,  and  fairly 
good  progress  was  made.  In  the  succeeding  fourteen  years  only  $30,000 
was  provided  for  continuing  the  improvement;  new  obstructions  were 
adding  continually  and  prevented  fhrther  advancement. 

The  amount  expended  to  June  30, 189*i,  was  $07,000.  Before  work 
commenced  there  was  navigation  for  liglit  boats  about  six  months  of 
the  year.  The  work  done  enabled  boats  to  run  to  Woodburn,  77  milea 
above  the  mouth,  the  year  round,  and  at  ordinary  f^tages  to  make  the 
trip  in  little  more  than  half  the  time  formerly  required.  Passage  was 
di^cult  and  dangerous  at  low  stages.  Faisonia,  about  100  mileH  above 
the  mouth,  was  considered  the  head  of  navigation.  Freight  rates  were 
said  to  have  been  reduced  50  per  cent.  • 

Hfo  work  was  done  dnring  the  fiscal  year  ending  June  30,  1897,  for 
lack  of  plant.  The  amount  available  was  too  small  to  construct  or  hire 
and  fit  out  a  suitable  vessel,  and  operatious  were  deferred  until  plant 
could  be  spared  from  other  portions  of  the  district. 

As  new  obstructions  are  added  from  time  to  time,  it  is  impracticable 
to  make  a  definite  estimate  for  completing  the  project,  but  an  expendi- 
ture of  $20,000  in  one  or  two  low-water  seasons  will  result  in  greater 
benefit  to  navigation  and  in  work  of  a  more  lasting  oharaoter  than  in 
the  past.  ■ 

Jnly  1, 1896,  balance  nnexpcnded   $5, 000. 00 


(Amount  that  can  be  profitably  expended  in  fiftcal  year  ending  Jnne30,1899  20, 000. 00 
Submitted  in  compliance  with  re<|nirenient8  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  dLvil  act  of  June  4, 1897. 

(See  Appendix  TJ  11.) 

IS.  Water  gauges  on  the  Mississippi  Riser  and  its  prindpeU  tributa- 
ries.— ^These  gauges  were  designed  to  secure  information  from  continu- 
ous records,  with  a  view  to  protecting  alluvial  lands  against  overflow, 
improving  navigation,  and  giving  correct  reports  of  the  stages  of  water 
for  the  benefit  of  river  men  and  planters.  Their  establishment  and 
tlie  maintenance  of  daily  observations  were  enjoined  upon  the  Secre- 
tary of  War  by  joint  resolution  of  Congress  approved  February  21, 
1871  (Stat  L.,  vol.  16,  p.  Section  6  of  the  river  and  harbor  act  of 

1888  provided  a  permanent  indefinite  appropriation  lor  the  purpose  of 
secariug  uninterrupted  ganging. 

The  amount  expended  to  June  30,  1896,  was  $114,087.88.  The  17 
gauges  ordered  by  the  resolution  of  February,  1871,  were  established 
the  latter  part  of  that  year,  except  the  one  at  Carroll  ton,  La.,  established 
in  January,  1872.  Seven  additional  gauges  have  been  established  and 
2  discontinned,  and  there  are  now  22  gauges  maintained.  The  service 
has  been  improved  materially.  In  188L  bulletins  were  erected  at  the 
stations  on  the  Mississippi  for  the  purpose  of  giving  passing  steamboats 
tlie  stage  of  water,  and  to  indicate  whether  rising,  stationary,  or  falling. 
In  1890  they  were  replaced  by  larger  bulletins  and  the  old  ones  used 
for  extending  the  service  to  the  tributaries.  Since  February  1, 1887, 
the  gauges  have  been  read  and  bulletins  posted  twice  a  day._  The 
readings  have  been  published  by  the  Mississippi  Kiver  Commission  to 
end  of  the  calendar  year  1896. 

The  yearly  expenses  of  this  work,  if  properly  maintained,  vary  con- 


Joly  1, 1897,  balance  nnexpeuded 


5,000.00 
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siderably,  and  extraordiuary  repairs  of  the  gauges  and  bulletins, 
frequent  inspections,  etc.,  may  Increase  the  cost  for  one  year  to  double 
that  of  the  year  preceding  or  following  it.  At  the  present  time  a  large 
number  of  the  gauges  need  extensive  repairs,  and  the  bulletins  on  the 
Mississippi,  built  in  1890,  are  worn  out  and  should  be  replaced  by  a 
moi^  permanent  type.  Four  new  gauges  were  added  in  1^0,  increas- 
ing the  cost  of  obsen'atioiis  alone  by  tiie  sum  of  $540  per  annum,  with 
additional  charges  for  inspectioos  and  repairs. 

Under  existing  decisions,  a  fiscal  year  appropriation  of  not  to  exceed 
96,000  ia  provided,  of  which  $500  is  allotted  under  the  law  for  discbarge 
measuremeiits  at  St.  Paul,  Minu.,  leaving  bat  $5,500  for  this  work.  The 
amount  is  not  sufficient  for  proper  maintenance  of  the  present  service. 

July  1,  1896,  amount  available   '  $5, 500. 00 

Jane  SO,  1897,  amount  expended  during  liaual  year   5,000.00 

Joly  1,  1897,  amount  Teverting  to  Uie  Treaaury   600. 00 

Amoant  aTallable  fSr  fiscal  year  ending  June  30,  1898   6, 600. 00 

(See  Appendix  TJ 12.) 

SXAHIHATION  KADE  IN  GOMPI^IAITCE  WITH  BIYEB  AND  HABBOR  ACT 

OF  JUKE  3,  1806. 

The  preliminary  examination  of  Coldwater  Biver,  Mississippi,  required 
by  the  act  of  June  3, 1S96,  was  made  by  the  local  engineer,  Maj.  J.  H. 
Willard,  Corps  of  Bngiueers,  and  report  thereon  submitted  August  15, 
1896,  through  the  division  engineer,  Col.  J.  W.  Barlow,  Corps  of  Engi- 
neers. It  is  the  opinion  of  these  officers,  concurred  in  by  the  Chief  of 
Engineers,  that  this  river  is  at  present  not  worthy  of  improvement  by 
the  United  States.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No,  121,  Fifty^fonrth  Congress,  second  session.  (See 
also  Appendix  U 13.) 

DfPBOyEMENT  OF  ABKAXSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN 

ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt.  William  L.  Sibert,  Corps  of 
Engineers.  Division  Engineers,  Col.  John  W.  Barlow,  Corps  of  Engi- 
neers, to  May  7,  1897,  and  Col.  Henry  M.  Bobert,  Corps  of  Engineers, 
since  that  date. 

1.  Bemoving  obstructions  in  Arkansas  MveTj  Arkansas  and  Kama$.~ 
This  river  was,  previous  to  improvement,  serioasly  obstmcted  by  snags, 
OTerhanging  timber,  reefs,  and  bars. 

The  original  project  under  this  head  was  to  raise  and  destroy  snags, 
cnt  overhanging  timber,  remove  bowlders  aud  reefs  by  blasting  and 
dredging,  and  cut  out  sand  bars  by  temporary  wing  dams.  To  this  was 
later  added  the  survey  of  the  river,  with  the  view  to  permanent  improve- 
ment. 

Since  appropriations  for  permanent  improvement  were  made,  blasting, 
dredging,  and  dams  have  been  omitted  &om  the  project,  leaving  cus- 
tomary snagging  operations  only. 

On  this  work  there  had  been  expended  to  June  30, 1896,  $848,597.40. 

The  evidence  of  pilots  and  masters  is  that  in  the  x>ermaneut  reaches 
of  the  river  the  condition  has  been  materially  improved ;  in  the  shifting 


'The  amount  available  for  fiscal  year  ending  June  30,  1897,  was  giyen  in  laet 
report  as  $5,645.fB.  Under  the  Comptroller's  deaiguatiou  as  a  fiscal  year  appropria- 
tion the  unexpended  balanoe  of  $115.83  from  the  preoeding  year  ban  been  deducted 
in  Hm  finegolDg  Btatemmt. 
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channels  the  relief  is  only  temporary,  and  theobstrnctions  to  nayig:ataon 
are  Btill  numerous  and  dangerous.  Tbe  best  illastratiou  of  tUe  condition 
is  the  fact  that  steamboats  h'ave  to  pay  IS  per  cent  per  annum  for 
insurance. 

Little  has  been  done  this  fiscal  year  under  this  head,  the  snag  boats 
having  beeu  employed  under  the  appropriation  for  improving  Arkansas 
Biver,  Arkansas.  By  these  operations  the'  river  has  been  materially 
improved. 

The  two  snag  boats,  Wichita  and  Beauregard,  belonging  to  this  appro- 
priation, are  in  bad  repair.  A  new  snag  boat,  which  will  cost  about 
$30,000,  is  needed  for  this  work.  The  hnll  of  tbe  Beauregard  is  rapidly 
deteriorating,  and  should  be  replaced  by  a  new  one,  at  a  probable  cost 
of  $S,OUO. 

The  commerce  of  the  stream  consists  of  plantation  produots  and 
sopplies,  timber  and  cooper  stuffs,  and  general  merchandise.  The 
average  tonnage  tat  the  last  four  years  is  58,600;  that  reported  for  this 
year  is  66,077  tons,  the  value  being  estimated  at  $1,657,218. 

Snagging  operations  on  this  stream  are  a  coutinuous  necessity  and 
can  never  be  completed  as  long  as  there  ate  caving  banks  and  shifting 
channels. 

Joly  1, 1896,  balance  nitexpended   $30,686.06 

June  30,  1897,  amount  expended  daring  fiscal  year   2, 613. 47 

Jnly  1,  1897,  balance  unexpendod   18,072.59 

July  1, 1897,  oatBtanding  liabiUties   .   900. 00 

Joly  1, 1897,  balance  available     17, 172.59 

r  Amoont  (estimated)  required  for  work  annnalJy   35,000.00 

J  Amount  that  can  beproQtably  expended  in  fiscal  year  ending  June  30,1899  000, 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(.   harbor  acts  of  1866  and  1867  and  of  Bondry  civil  act  of  June  4, 1897. 

(See  Appendix  V  1.) 

2,  Arkansas  River,  Arkansas. — Besides  obstructions,  such  as  snags, 
etc.,  the  natural  channel  was  and  is  shifting  and  obstructed  by  sand 
bars,  fed  by  caviug  banks,  and  also  by  reefs  of  rocks  in  the  upper 
reaches. 

Prior  to  1886  works  upon  this  river  were  special  improvements  of 
detached  reaches. 

The  present  project  was  adopted  from  the  mouth  of  the  river  to  Little 
Bock  in  1886,  and  extended  from  Little  Bock  to  Wichita,  Kaus.,  in  1888, 
and  is:  To  remove  rock  and  gravel  reefs  by  blasting  and  dredging,  to 
contract  the  channel  by  dikes  or  dams,  permeable  or  solid,  of  such  con- 
struction as  the  local  conditions  require,  and  to  hold  the  channel  so 
obtained,  by  revetment  where  necessary,  from  tbe  month  to  Wichita, 
Kans.,  the  object  being  to  obtain  a  channel  depth  of  6  feet  from  Little 
Bock  to  the  mouth,  and  one  of  2  feet  above  Little  Bock  at  low  water. 

From  the  appropriations  made  for  the  improvement  of  this  river, 
including  those  made  for  special  reaches,  there  had  been  expended  to 
June  30, 1896,  $963,694.29.  Of  this,  $798,194.29  was  expended  on  present 
project  and  $6,000  was  expended  in  snagging  operations. 

The  work  done  to  this  time  had  been  so  scattered  that  only  local  im- 
provements had  resulted.  The  amounts  appropriated  for  the  different 
reaches  have  been  so  small,  in  comparison  with  tbe  amount  necessary 
to  accomplish  the  work  proposed,  that  it  has  been  impracticable  to  work 
systematically  over  a  reach  of  river  of  sufficient  length  to  be  of  any 
great  benefit  to  navigation.  The  work  done,  bowers,  will  form  a  part 
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of  a  complete  system  if  no  ^eat  chancres  occur  before  snffioient  money 
is  available  to  carry  on  work  to  adviuitage. 

During  this  year  the  work  for  penn^nent  improyement,  excepting 
uecessary  repura  to  and  completion  of  old  works,  has  been  confined  to 
the  river  between  lattle  Bock  and  Oribbs,  21  miles,  with  a  view  of  com- 
pleting one  reach  of  river  before  beginning  work  on  another.  The 
works  and  the  channel  produced  have  not  been  subjected  to  the  effects 
of  excessive  high  waters,  but  indications  are  that  the  increiued  depth 
of  16  to  22  inches  will  be  reasonably  permanent. 

During  this  year  repairs  to  the  dikes  at  Fort  Smith  and  head  of 
Bectors  Island  were  made;  repairs  commenced  on  the  upper  stone  dike 
(No.  2)  at  Pineblnff,  and  the  works  at  Brace  Island  completed.  In 
the  reach  of  river  between  Little  Bock  and  Oribbs,  two  dikes  were 
built  at  foot  of  Fletchers  Bend ;  revetment  of  Bdds  Bend  and  construe- 
t3on  of  three  dikes  at  the  foot  of  it  were  begun ;  one  dike  (new  E)  and 
training  wall  to  Dike  F  were  built  at  Crystal  Hill ;  revetments  at  "Sew- 
tons  and  Greathouse  bends  were  extended;  some  dredging  done  in  the 
shoal  below  the  mouth  of  Little  Maumelle  (hreek,  and  repairs  to  Dike 
D,  near  Little  Bock,  were  completed. 

The  snagging  operations  below  Fine  Bluff  have  been  of  great  bene- 
fit to  navigation,  the  river  now  being  in  better  condition  than  in  many 
years,  and  the  operations  for  temporary  relief  enabled  the  boats  to 
carry  larger  cargoes  during  the  fall  low  water  than  would  have  been 
possible  otherwise. 

The  commerce  reported  this  year  is  66,077  tons,  value  estimated  at 
$1,657,218.  The  commerce  reported  is  not  complete,  no  report  having 
been  made  for  that  centering  at  Fort  Smith.  The  average  of  tonnage 
reported  for  the  last  four  years  is  58,600  tons. 


Joly  1, 1896,  balance  unexpended  VL69, 805. 71 

June  30, 1887,  amoaut  expended  during  fisoal  year  9120, 196. 69 

Less  tenmdmentSKtf  oTerpayments   36. 37 

 120,160.32 


Jnlj  1, 1897,  balance  nnenended   4^  645. 39 

July  1, 1897,  outstanding  riabUities   7,000.00 

July  1,  1897,  amoont  covered  by  mio<mipleted  oontraota   3, 000. 00 

  9, 000. 00 


July  1,  1897,  balance  available   40, 646. 39 


Amount  (estimated)  required  for  completion  of  eziating  project   Indefinite. 

Amount  that  can  be  profltabl^  expended  in  fiscal  year  ending  Jiine30,1899  500, 000. 00 
Submitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  nets  of  1866  and  1867  and  of  sundry  ciril  act  of  Jane  4, 1897. 

(See  Appendix  V  2.) 

3.  'White  River,  Arkantas. — Before  improvement  this  river  was  seri- 
ously obstructed  by  snags  and  overhanging  timber  for  its  entire  length, 
and  by  shoals  in  the  upper  part  of  the  stream. 

The  originally  adopted  and  the  present  project  include  the  usual 
snagging  operations,  blasting  and  dredging,  and  the  contraction  by 
wing  dams. 

From  appropriations  for  this  river  and  for  separate  reaches  of  it 
there  was  expended  to  June  30, 1896,  $331,623.10. 

The  result  of  the  work  above  Batesville  to  that  time  was  that  during 
low  water  a  steamboat  of  16  inches  draft  conld  with  difficulty  go  to 
Wild  Haws  (30  miles)  and  one  of  14  inches  to  The  Bapides  (72  miles), 
but  the  difficulties  were  such  as  prevei)t«d  any  commercial  navigation 
at  that  stage.  Swift  water  was  as  much  an  obstruction  as  the  shoals. 
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Locks  and  dams  vill  remore  both  obatmctions.  Below  BatesviUe 
snagging  operations  vere  of  much,  benefit. 

The  operations  this  year  consist  of  snaggiug  opi'rafcions  between  the 
month  and  Batesville  and  the  buildiug  of  a  hull  for  the  snag  boat 
Biverside  (hand  propelled).  Tlie  expenses  incurred  in  the  building  of 
the  new  bull  are  paid  from  appropriations  for  improving  Current,  Black, 
and  White  (Cache  fdlotment)  rivers,  one-third  each.  The  snagging 
operations  have  been  of  much  benefit,  markedly  so  between  Batesville 
and  Newport. 

The  commerce  of  this  stream  is  made  up  of  shipments  of  plantation 
products  and  supplies,  timber  in  its  various  forma,  and  miscellaneous 
freights.  The  tonnage  reported  for  the  year  ending  May  31, 1807,  is 
73,612  tons — practically  the  same  as  that  reported  for  the  two  years 
preceding.  The  estimated  value  of  the  year's  commerce  is  $2,435,114. 

The  commerce  in  Cache  Biver  for  the  year  ending  May  31, 1897,  is 
34,640  tons,  an  increase  of  13,892  tons  over  that  for  year  ending  May 

31. 1896,  and  of  22,037  tons  over  that  for  year  ending  Hay  31, 1895.  The 
estimated  value  of  this  year's  commerce  is  $107,760. 

Jniy  1, 1896,  balance  uDexpended  $38,476.90 

Jane  30, 1897,  amonnt  expended  during  fiscal  year   '10, 981. 93 

July  1,1897,  balance  unexpended   ■27,494.97 

Joly  1, 1897,  outstanding  liabiUtieB   G^yO.  00 

July  1, 1897,  balance  available   26, 844. 97 

{Amonnt  (estimated)  lennired  for  completion  of  exmtiD);  project   14, 815. 00 

AnionnttjiatcanbeprolitablyBxpendeillufuicslyearendingJunedO,1899  14,815.00 
Babmitted  in  compUance  with  Teqnirement>  or  sections  2  of  river  and 
harbor  acts  of  1866  and  18ff7  anuof  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Y  3.) 

4,  Black  Biver,  Arkansas  and  Missouri. — Before  any  improvements 
were  made  this  river  was  seriously  obstructed  by  snags,  logs,  and  over* 
hanging  timber.   In  many  places  it  was  impassable. 

The  adopted  project  is  for  the  usual  snagging  operations^  the  closing 
of  chutes  by  dams,  and  the  construction  of  wing  dams  to  improve  the 
worst  shoals. 

From  the  separate  appropriations  for  this  stream  th»e  had  been 
expended  to  June  30, 1896,  $90,168.10.  This  expenditure  had  made 
3-foot  navigation  practicable  the  entire  year  from  the  mouth  to  Current 
Kiver,  146  miles,  and  had  made  the  river  from  Current  Biver  to  Poplar- 
blnff,  Mo.,  11^3  miles,  navigable  for  about  ten  months  each  year. 

Dnring  the  fiscal  year  ending  June  30, 1897,  the  river,  while  near  low- 
water  stage,  was  thoroughly  cleared  of  obstructions  below  Current 
liiver  and  above  Foot  of  Big  Island,  while  at  medinm  stage  the  most 
troublesome  snags  between  Indian  Ford  and  Foot  of  Big  Island  were 
removed.  By  these  operations  the  river  was  again  placed  in  good 
condition.  Snags,  drift,  and  fallen  timber  accumulate  rapidly  in  this 
stream,  and  it  is  the  opinion  of  the  officer  in  charge  that  snagging  oper- 
ations can  be  increased  with  profit. 

Timber,  in  its  various  forms,  makes  up  the  greater  portion  of  the 
commerce  on  this  stream.  The  tonnage  reported  for  the  year  ending  May 

31. 1897,  is  111,611  tons,  practically  the  same  as  that  of  the  preceding 
year;  the  estimated  value  of  the  commerce  reported  is  $1,704,799.  Full 
report  was  not  received  of  either  rafted  material  or  steamboat  freights. 

'  Of  this,  (349. 41  expended  in  removing  obstruotlous  in  Caclie  Kiver. 

'  Of  this,  $3(660.59  to  be  ezp«iide<l  in  removing  obstructions  in  Cache  Biver. 
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July  1,  1896,  balance  unexpended  -  $12,331.90 

June  30,  1897,  amount  expended  during  fiscal  year   7, 127. 06 

Jaly  1, 1897,  balance  unexpended    6, 204. 84 

July  1,  1897,  outstanding  liabilitieB   900.00 

July  1, 1897,  balance  available   4, 304. 84 


Amount  (pstiinuteil)  required  for  work  anuiinlly   8, 000^00 

Amount  that  can  bo  protitiibly  <>xpeiuled  for  maiutenauce  in  tiacal  year 

ending  June  30,  1899   8, 000. 00 

Snbmitted  in  compliance  with  requirements  of  aectiona  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Y  4.) 

f.  Current  Riverj  Ariansag  and  Missouri. — ^Between  the  moath  of 
Onrrent  Biver  and  the  month  of  the  Little  Black,  32^  miles,  the  chan- 
nel was  originally  obstrncted  by  snags,  logs,  and  overhanging  timber. 
Above  the  month  of  Little  Black,  gravel  shoals  also  interfered  with 
navigation. 

The  approved  project  is  to  remove  logs  and  suags  from  the  channel, 
to  cnt  and  deaden  overhanging  timber,  and  to  contract  the  channel  at 
the  worst  shoals  by  wing  dams. 

From  the  appropriations  for  the  improvement  of  thia  river,  including 
the  amount  expended  on  present  project,  there  was  expended  to  June 
30, 1896,  $13,355.69.  By  this  expenditure  a  good  channel  for  boats  of 
3J-foot  draft  had  been  made  to  Johnsons  Landing,  25  miles,  a  fair 
medinm-stage  channel  to  Gurrentview,  about  40  miles,  and  a  fair  raft- 
ing channel  to  11  miles  above  Doniphan,  Mo. 

Ihiring  the  early  part  of  the  fiscal  year  1897,  the  hand  snag  boat 
Miverside  removed  137  snags,  cut  209  trees,  and  destroyed  2  drift  piles 
between  the  moath  and  Johnsons  Landing,  again  placing  tbe  river  in 
good  condition.  Freshets  have  brought  many  new  obstructions  in  the 
channel  since  the  Riverside  was  over  the  river. 

The  amount  estimated  for  completion  of  existing  project  has  been 
appropriated. 

Improvements  by  snagging  operations  are  temporary,  as  caving 
banks  are  continually  adding  new  obstructions.  Two  thousand  dollars 
will  be  required  each  year  to  maintain  the  present  channel. 

The  commerce  on  this  stream  is  made  up  of  shipmeuts  of  plantation 
prodncts  and  supplies,  timber  and  cooperage  stuffs,  and  miscellaneous 
freights.  Full  report  has  not  been  received  of  the  amount  of  material 
transported  this  year  from  either  consignees  of  rafted  material  or  from 
steamers  plying  this  stream.  The  average  of  tonnage  for  the  two  years 
preceding  Jnne  1, 1S96,  is  30,536  tons,  while  that  reported  for  the  year 
ending  Jane  1,  1897,  is  17,078  tons,  having  an  estimated  value  of 
1581,628. 

Jnly  1, 1886,  balance  unexpended   $3, 644. 31 

June  30, 1897,  amount  expended  during  fiscal  year   1,  S26. 79 

July  1, 189^  balance  unexpended   2, 318. 52 

July  1, 1897,  ootrtanding  liabilities   200. 00 

Jnly  1, 1897,  balance  available   2.118.52 


{Amount  required  for  maintenance  in  fiscal  year  ending  June  30,  1899  . .     2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Y  5.) 

6.  8t  Francis  Biver,  Arlcansas. — This  river  was,  prior  to  improve- 
ment, obstructed  by  snags,  drift,  overhanging  timber,  and  shoals.  The 
adopted  prqject  has  been  for  the  usual  snagging  operations. 
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'From  the  various  appropriations  for  thia  stream  there  had  been 
expended  to  Jime  30,  ISUG,  150,657.11. 

This  has  resulted  in  matmally  improving  the  navigation  of  the 
stream. 

Baring  the  fiscal  year  ending  June  30, 1897,  the  hand  snag  boat  A.  B. 
J6hn»on  tias  been  rebuilt.  Backwater  from  the  Mississippi  Biver  was 
■well  op  the  St.  Francis  liiver  by  the  time  the  A.  B.  Johnson  was  com- 
pleted and  little  was  done  in  the  way  of  snagging  operations.  Survey 
to  determine  the  practicability  of  improvement  of  tbis  stream  by  locks 
and  dams  was  begun,  but  was  not  completed  because  of  the  backwater 
&om  the  Mississippi  lliver  interfering  with  the  accurate  determinations 
of  low-water  elevations  and  the  character  of  the  foandations  at  possi- 
ble lock  locations. 

Timber  and  cooperage  stuffs  make  up  the  greater  portion  of  tiie  com- 
merce reported.  The  reports  for  the  last  four  years  show  regular 
increase  in  nearly  all  articles  transported.  The  totol  commerce  for  the 
yeas  ending  May  31, 1897,  is  given  as  97,348  tons,  value  estimated  at 
11,117,891. 

July  1,  1896,  balance  unexpended   $8, 342. 89 

Jane  30,  1897,  amonut  expended  during  fiacal  year   6, 125. 00 

Jnly  1,  1897,  balance  tinexpendod   3,217.89 

July  1,  1897,  ontBtonding  liabilitiee   125.00 

July  1,  1897,  balance  available   3,092.89 


Amoant  (estimated)  required  for  work  annually   8, 000;  00 

Amount  that  can  be  pro&tably  expended  for  uiainteDance  iu  fiscal  year 

ending  June  30, 1899    8,000.00 

Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  snndiy  civil  act  of  June  4, 1897. 

(See  Appendix  V  G-.) 

/.  8t.  JVaTtm  MiveTj  Mitsouri. — ^Before  improvement  this  section  of 
the  river  was  obstructed  by  snags  and  overhanging  timber  to  such  an 
extent  as  to  render  navigation  impracticable. 

The  project  for  its  improvement  provides  for  the  nsnal  snagging 
operations. 

Under  this  project  there  had  been  expended  to  June  30,  1896, 
$18,281.12.  Kavigation  above  St.  Francis  was  made  easier  at  medium 
and  high  stages  and  a  fair  channel  for  2-foot  navigation  at  low  water 
was  opened  from  Dunklin  County  Cut-off  to  St.  Francis. 

During  the  fiscal  year  the  U.  S.  snag  boat  Missouri  (hand  propelled) 
worked  twice  over  the  river  between  St.  Francis  and  Freeman  Place 
(20  miles  above);  lack  of  funds  prevented  further  operations.  A  fair 
steamboat  channel  was  opened  for  navigation  at  stages  that  allow  boats 
to  pass  over  the  shoals. 

Drift  and  sunken  logs  aconmolate  rapidly  in  this  stream  and  it  is 
reported  as  again  iu  hal  condition,  the  snagi^g  operations  giving  only 
temporary  relief. 

The  commerce  on  this  stream  arises  from  timber  indnstries.  The 
tonnage  for  the  year  ending  May  31, 1897,  is  reported  as  23,306  tons, 
value  estimated  at  975,421.  The  average  of  tonnage  reported  for  the 
last  four  years  is  29,234  tons,  and  it  is  believed  full  report  was  not 

received  for  this  year. 

July  1,  1896,  balance  unexpended   $2,  218. 88 

Jane  30,  1897,  amoant  expended  during  flacal  year   2, 158.35 

July  1.  1897,  balance  unexpended   60. 53 

July  1,  1897,  outstanding  liabilities   60.53 

(See  Appendix  Y  7.) 
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EXAMINATION  AND  SURVEYS  MADE  IN  COMPLIAWCE   WITH  BIVER 
AND  HABBOB  AOT  OF  JUNE  3,  1896. 

The  preliminary  examination  and  surveys  of  the  following  localities, 
re(iuire(l  by  tbe  act  of  June  3, 1890^  were  made  by  the  locfU  engiueer, 
Capt.  William  L.  Sibert,  Corps  of  Eugiueers,  aDd  reports  l£ereou 
submitted: 

1.  Preliminary  examination  of  Neosho  Biver^  Kansas,  from,  the  north 
line  of  Neosho  County  io  the  south  line  of  Labette  Co«n^.— Captain 
Slbert  submitted  report  of  examination  November  24,  1896.  In  his 
opinion,  conctirred  in  by  the  division  engineer,  Col.  J.  W.  Barlow,  Corps 
of  Engineers,  and  by  the  Chief  of  Engineers,  Neosho  River  ia  not  worthy 
of  improvement  by  the  United  States.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  Ko.  80,  Fifty-fourth  Congress, 
second  session.   (See  also  Ai>pendix  V  8.) 

-3.  Surveys  of  Arkansas  River  at  Little  Rocky  Vanbureny  and  Fort 
Smith,  Ark. — The  act  of  June  3, 189G,  authorized  examinations  and  sur- 
veys to  be  made  at  or  near  these  localities,  to  determine  whether  or  not, 
by  reason  of  dikes  or  other  Government  works,  any  part  of  the  harbors 
or  river  banks  in  their  vicinity  has  been  so  injured  or  endangered  that 
the  Government  should  guard  against  or  remedy  the  same.  Captain 
Sibert  submitted  report  March  10, 1897,  concerning  the  examinatioDS 
and  surveys  thus  provided  for.  He  states  that  the  Government  works 
in  the  vicinity  of  Fort  Smith  have  not  so  Injured  the  harbor  or  river 
banks  there  that  the  Government  should  gaard  against  or  remedy  the 
same,  and  that  the  filling  np  of  the  harbor  and  tlie  caving  of  the  banks 
at  Vanbureu  and  the  caving  of  the  bank  in  the  vicinity  of  Little  Kock 
are  due  to  natural  agencies  and  not  caused  by  the  Government  works 
at  those  places.  It  is  bis  opinion  that  further  surveys  at  the  three 
localities  mentioned  are  not  necessary.  The  views  and  recommenda- 
tions of  the  local  officer  are  concurred  in  by  the  division  engineer, 
Colonel  Barlow.  The  report  was  transmitted  to  Congress  and  piinted 
in  House  Doc.  Ko.  24,  Fifty-fifth  Congress,  first  session  (See  ^so 
Appendix  V  9.) 

3.  Survey  of  Arkansas  River  at  Pinebluff,  Ark. — The  act  of  June  3, 
1896,aiathorized  examinations  and  surveys  to  be  made  of  the  Arkansas 
Biver  at  or  near  Pinel)Infif  to  determine  whether  or  not,  by  reason  of 
dikes  or  other  Government  works,  any  part  of  the  harbor  or  river  banks 
in  that  vicinity  has  been  so  injured  or  endangered  that  the  Govern- 
ment should  guard  against  or  remedy  the  same.  Captain  Sibert  sub* 
mitted  report  upon  the  subject  February  8, 1897.  It  is  his  opinion  that 
the  dikes  and  bank  protection  at  Pinebluff  have  not  injured  the  river 
banks  or  harbor,  but  that  such  work  has  preserved  the  city  from 
destruction.  He  states  that  the  work  below  Dike  No.  2  should  be  kept 
in  repair,  so  that  it  will  form  a  part  of  a  complete  system  of  regulation 
works;  and  such  work  has  been  authorized,  funds  being  available  for 
the  purpose.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc  No.  294,  Fifby-fourth  Congress,  second  session.  (See  also 
Appendix  V  10.) 

4.  Survey  of  White  River  from  BatesvUle  to  Buffalo  ShoalSj  Arkansas, 
with  a  vieto  to  immroring  by  slaek-water  navigation, — Captain  Sibert  sub- 
mitted report  November  28,  1896.  He  states  that  the  difference  of 
elevation  between  Batesville  and  Buffalo  Shoals  (145.3  feet)  can  be 
overcome  by  ten  locks,  which  will  cost,  with  the  necessary  dams, 
$1,600,000.  This  estimate  is  based  on  the  supposition  that  there  will 
be  fiiuds  available  aaflicient  to  construct  a  lock  and  dam  complete  each 
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working  season  when  work  is  once  commenced.  Tlie  report  was  traus- 
mitted  to  Congress  and  printed  in  House  Doc,  No.  78,  Fiity-fonrth  Con- 
gress, second  session.   (See  iilso  A])pendix  V  11.) 

5.  Survey  of  Buffalo  Fork  of  White  Riveff  Arkansas,  from  its  mouth 
to  mouth  of  Bush  Creek,  with  a  view  to  determine  what  character  and 
extent  of  improvement  is  required. — Captain  Bibert  snbmitted  report  of 
survey  January  9,  1807.  In  his  opinion  this  stream  is  worthy  of 
improTement  to  the  extent  of  cutting  the  overhanging  timber  and 
removing  ftom  the  shoals  the  loose  and  solid  rock  that  project  above 
1  he  generiJ  plane  of  the  bed  of  the  shoals,  from  the  month  to  the  month 
of  Bush  Greek.  The  work  is  estimated  to  cost  $3,500.  The  views  of 
the  local  officer  are  concurred  in  by  the  division  engineer,  Colonel  Bar- 
low. The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  207,  Fifty-fourth  Congress,  second  session.  {See  also  Appen- 
dix V  12.) 

6.  Survey  of  St.  Francis  River,  Arkansas  and  Missouri,  from  the  Sunk 
Lands  to  Poplin,  Mo. — Captain  Sibert  submitted  report  November  24, 

1896,  'The  data  necessary  to  the  preparation  of  a  project  being  at 
hand,  no  survey  was  made.  The  plan  of  improvement  proposed  is  to 
clear  the  river  of  snags,  drifts,  and  overhanging  timber,  and  to  confine 
the  river  to  one  channel  from  the  head  of  the  Sunk  Lands  to  Chalk 
Bluff,  and  to  remove  obstructions  of  the  same  nature  that  interfere  with 
navigation  at  medium  and  high  stages  of  water  &om  Chalk  Bluff  to 
Popb^.  The  estimated  cost  of  this  work  is  $11,200,  and  it  ia  estamated 
that  it  will  require  $2,000  per  year  to  remove  the  annual  accumulation 
of  snags,  etc.,  in  this  reach  of  the  river  after  the  proposed  improve- 
luent  has  been  accomplished.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Boc.  No.  82,  Fiity-fonrth  Congress,  second  ses- 
sion.  (See  also  Appendix  Y  13.) 

KEMOVING  SNAGS  AND  WEECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT or  MISSISSIPPI  BIVEB  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  AND  TO  PREVENT  THE  MISSIS- 
SIPPI  FBOM  BREAKING  THBOUGU  INTO  CACHE  BIVEB  AT  BEACH 
RIDGE  ABOVE  CAIRO,  ILL. 

This  district  was  in  the  charge  of  Maj.  T.  H.  Handbury,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Charles  S.  Brom- 
well,  Corps  of  Engineers,  from  September  28, 1896,  to  June  20, 1897. 
Division  Engineers,  Col.  J.  W.  Barlow,  Corps  of  Engineers,  to  May  7, 

1897,  and  Col.  Henry  M.  Robert,  Corps  of  Engineers,  since  that  date. 
1.  Removing  snags  and  wrecks  from  Mississippi  River. — Before  this 

work  was  inauguntted  the  navigation  of  the  river  was  very  much  inter- 
fered with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  the 
channdj  and  to  which  a  new  accession  was  brought  down  on  each  rise 
of  the  nver,  thus  constantly  adding  new  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  wrecks  dangerous  to  naviga- 
tion also  occupied  the  channel. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  adopted  consisted  of  building  boats  suit- 
able for  removing  tbe  snags,  etc.,  and  operating  them  whenever  the 
stage  of  water  was  favorable  for  the  work  and  funds  were  available. 

Tbe  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriation  made  by  act  of  March  3, 1879, 
a  general  amount  was  appropriated  to  be  applied  to  several  streams  as 
their  needs  required.  From  March  3,  1879,  when  the  first  specific 
appropriation  was  made,  up  to  June  30, 1896,  $1,199,506,72  had  been 
expended  for  this  purpose.   This  expenditure  materially  improved  tbe 
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navigation  of  the  river  and  lessened  the  danger  to  boats.  Daring  the 
fiscal  year  ending  June  30, 1897,  the  sum  of  $33,421,64  was  expended 
npon  the  improvement.  Two  snag  boats  were  employed  in  removing 
the  obstractions  to  navigation  between  St»  Louis  and  New  Orleans,  and 
the  work  resulted  in  removing  3,072  snags,  cutting  down  31,014  trees, 
removing  24  drift  piles  and  2  wrecks;  total  distance  traveled,  16,978 
miles. 

The  work  accomplished  daring  the  year  has  been  of  ^:eat  benefit  to 
navigation  and  commerce.  Formerly  the  wrecking  of  steamboats  fh)m 
running  against  snags  was  of  &eqaent  occurrence,  but  since  the  snag 
boats  have  been  regularly  at  work  it  is  unusual  to  hear  of  a  boat  being 

snnk  by  a  snag. 

An  annual  appropriation  not  to  exceed  $100,000  for  carrying  on  this 
work  was  made  by  the  act  of  Aogust  11,  1SS3.  Under  this  appropria- 
tion the  two  snag  boats  will  patrol  the  river  and  remove  obstructions 
wherever  necessary. 

Amonnt  drawn  nnder  section 7, aot  of  Angnat  11, 1888   $S%431.64 

June  30, 1897,  amonnt  expended  during  the  fiscal  year   SS,  431. 64 


July  1, 1897,  amount  available  for  fisoal  year  1897-98   100, 000. 00 

(See  Appendix  W  1.) 

2.  Mississippi  River  between  Ohio  and  Missouri  rivers. — The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
Biver  before  the  work  of  improvement  was  began  was  such  that  the 
natural  depth  at  low  water  was  in  many  places  from  3^  to  4  feet  The 
channels  were  divided  by  islands,  which  formed  sloughs  and  secondary 
channels,  throngh  which  a  good  deal  of  the  volume  of  the  flow  was 
diverted,  to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872,  and  was  continued  for 
a  number  of  years  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
the  low-water  volume  to  a  single  channel,  and  of  revetments  to  hold 
and  preserve  the  banks  where  necessary  or  advisable  to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881. 
It  also  contonplates  confining  the  volume  of  the  river  at  low  water  to 
a  single  channel,  its  approximate  width  to  be,  below  St.  Lonis,  about 
2,500  feet,  the  natural  width  being  in  many  cases  from  1  to  1^  miles. 
The  method  principally  employed  is  the  closing  of  sloughs  and  second- 
ary channels  and  building  up  of  new  banks  out  to  the  line  desired  from 
the  solid  matter  brought  down  by  the  river  and  which  is  collected  by 
means  of  hurdleworks.  The  banks,  both  new  and  old,  are  revetted 
where  necessary. 

The  object  of  the  improvement  is  to  eventually  obtain  a  minimum 
depth  at  standard  low  water  of  C  feet  from  the  mouth  of  the  Missouri 
to  St.  Louis,  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  original  estimate  of  the  cost  of  the  improvement,  as  revised  iu 
1883,  is  $10,397,500. 

The  total  amount  expended  to  June  30,  1896,  was  $6,571,488.91, 
exdusive  of  $180,000  allotted  by  acts  and  projects  for  improvement 
between  the  Illinois  and  the  Missouri  rivers,  inclading  Alton  Harbor. 
It  resulted  in  extending  the  improvement  iu  a  partially  completed  con- 
dition to  Red  Bock,  Mo,,  87  miles  below  St.  Louis. 

The  work  done  during  the  last  year  in  the  line  of  the  permanent 
improvement  has  consisted  in  repairs  to  existing  contraction  works  and 
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revetment  and  a  further  extension  of  the  same  in  localities  where  work 
had  already  been  commenced. 

JJew  work  was  commenced  a  few  miles  below  Commerce,  where  there 
is  a  very  bad  stretch  of  low-water  navigation.  This  consisted  of  a 
hurdle  dam  placed  across  Doolans  Slongh,  separating  Powers  Island 
from  the  Missouri  shore,  which  took  off  abont  one-ha&  the  low-vater 
discharge  of  the  river. 

This  resulted  in  a  marked  improvement  in  low-water  navigation 
through  this  reach. 

The  river  and  harbor  act  of  Jnne  3, 1896,  provided  for  the  expendi- 
ture of  $30,000  in  the  vicinity  of  Chester,  111.  A  low-water  revetment 
was  placed  against  the  bank  opposite  this  place  for  a  distance  of  3,310 
feet.,  and  rock  revetment  carried  up  the  slope  to  the  10-foot  contour. 
There  is  still  remaining  unexpended  of  this  amount  snfficient  to  carry 
this  revetment  to  the  20-foot  contour  above  low  water. 

In  this  same  act  it  was  provided  that  "there  may  be  expended,  under 
the  direction  of  the  Secretary  of  War,  not  exceeding  $50,000,  or  so  much 
thereof  as  may  be  necessary,  in  order  to  improve  the  channel  of  the 
river,  and  to  protect  the  east  bank  of  the  Mississippi  lUver  from  caving 
in  and  bein^  washed  away  at  or  near  a  point  opposite  the  moutii  of  the 
Missouri  liiver  and  extending  south  along  said  east  bank.''  Pending 
a  consideration  of  the  necessity  for  this  work  in  tiie  interest  of  naviga- 
tion the  allotment  remains  unexpended. 

Work  in  the  nature  of  portable  jetties  and  dredging  for  the  temporary 
improvement  of  the  channel  was  done  in  the  vicinity  of  Chain  of  Hocks, 
Harrison ville,  Calico  Island,  Turkey  Island,  Ste.  Genevieve,  Seventy- 
Six  Landing,  Grand  Tower  Bend,  Schenimans,  Goose  Island,  and 
Hackers  Bend.  In  till  of  these  localities  the  channel  depths  were 
increased  from  1  to  3  feet. 

For  this  temporary  improvement  of  the  channels  throngh  shoal 
reaches  there  is  now  in  store  9,000  feet  of  portable  jetty,  or  suflftcient 
fornine  jetties  each  1,000  feet  in  length.  A  party  and  outfit  on  the 
ground  can  pat  this  in  place  at  the  rate  of  400  feet  per  day.  The  cost 
of  these  jetties,  including  material,  putting  in  place,  removing  and 
storing,  and  all  other  expenses,  does  not  exceed  $4.50  per  linear  foot. 

Two  towboats  have  been  arranged  so  that  they  can  stir  up  the  sand 
on  shoal  bars  with  their  wheels  and  wash  it  into  deep  pools  below.  One 
of  these  is  supplied  with  large  jot  pumps.  One  jet-dredge  was  designed 
especially  for  throwing  a  broad  sheet  of  water  with  considerable  velocity 
upon  these  bars,  thus  washing  them  downstream  and  increasing  the 
depthof  water  over  them.  These  arethetemporary  expedientsresorted 
to  with  good  results  during  the  last  low-water  season. 

For  tbe  coming  season  there  is  provided  in  addition  to  these  a 
hydraulic  dredge  capable  of  removing  500  cubic  yards  of  sand  per  hour 
and  depositing  it  at  a  distance  of  500  feet  on  either  side  of  the  channel. 
This  dredge  was  completed  about  the  close  of  last  low-water  season. 

There  is  also  under  contract  and  in  process  of  construction  two  steel- 
hulled  hydraulic  dredges,  designed  in  accordance  with  tbe  results  of  the 
latest  developments  in  this  line  of  machinery.  These  are  to  be  com- 
pleted about  the  middle  of  October,  and  will  each  have  a  capadty  of 
1,000  cubic  yards  per  hour. 

With  these  appliances  to  aid  the  work  put  in  place  for  the  permanent 
improvement  of  the  channel,  it  is  confidently  expected  that  at  least  6 
feet  depth  will  be  maintained  during  the  coming  low-water  season 
between  St.  Louis  and  Cairo. 
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The  funds  now  available  will  be  expended  in  carrying  oat  tbe  originaJ 
project  and  in  the  temporary  work  required  by  the  river  and  hiurbor  act 
of  June  3,  1896. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1898^  will  be  applied 
to  a  continuance  of  the  same  work. 

To  prevent  the  suspension  of  this  important  work  for  lack  of  funds 
the  river  and  harbor  act  of  June  3,  l£9t>,  makes  provision  for  three  years' 
work  jrom  July,  1897,  to  be  paid  for  as  appropriations  are  made  by  law, 
at  the  rate  of  1673,333.33  annually. 


July  1,  1896,  balance  anexpended   $608, 511. 08 

Amount  appropriated  by  snndry  civil  act  appiOTed  Jane  i,  1897   673, 3S3. 33 


1,281, 844. 41 

Jnne  SO,  1897,  amonnt  expended  darmg  flscal  year   499,  S26. 48 


July  1,  1807,  balance  nnexpended   782,618.93 

July  1,  1897,  ontotandiDg  liabilities   1, 952. 11 


July  1, 1897,  balance  aval lable   >  reo,  666. 83 


AmoDnt  (estimated)  required  for  completion  of  existing  project  8, 544, 166. 68 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  endiog  June 
30,  1899.  as  anthoriized  by  river  and  harbor  aot  of  Jnne  3,  1896   673,333.33 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i,   harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  W  2.) 

3.  Harbor  at  St.  Louis^  Mo. — St,  Louis  Harbor  is  about  18  miles  long 
and  divided  into  two  nearly  equal  parts  by  the  Eads  Bridge.  The 
upper  part,  included  between  the  bridge  and  the  iioriJiem  limits  of  the 
city,  is  about  10  miles  in  length. 

Three  miles  above  the  Eads  Bridge  is  the  Merchants'  Bridge.  The 
lower  part  of  the  harbor,  included  between  Eads  Bridge  and  the  Biver 
Des  Peres,  is  8  miles  long.  The  channel  in  this  part  of  the  harbor  has 
sufiScient  depth  and  accessible  landings  at  all  points.  GkK>d  depth 
exists  above  the  Merchants'  Bridge. 

Congress  by  act  approved  September  19, 1890,  appropriated  $182,000 
for  improvement  of  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants'  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harbor  under  the  appropriation  of  1890 
consisted  iu  a  contraction  of  the  waterway  between  those  bridges  to  a 
width  of  about  2,000  feet,  iu  order  to  concentrate  the  flow  upon  the 
bars,  and  thus  cause  scour  to  the  depth  desired.  The  contraction  works 
consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois  shore, 
the  ol^ct  of  the  hurdles  being  to  collect  deposits  of  material  brought 
down  during  floods,  and  thus  build  up  a  new  bank  to  the  line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  June  30, 1892,  caused  extensive  deposits  of  sediment  along  tbe 


'Of  this  balance  epeoial  allotments  have  been  made  by  Congress  as  follows : 


Bank  protection  at  Cairo,  HI.,  act  of  July  5,  1884  (balance)   $8, 600. 00 

Continuing  improvement  at  Cape  Girardeau,  Mo.,  aot  of  August  6, 1886 

(balance)   22,500.00 

Bwnoving  bar  in  front  of  Chester,  HI.,  and  protecting  weet  bank  of  livar 

opposite  Chester,  act  of  Jnne  3,  1896  (balance)   6,155.82 

BauK  protection  on  east  side  of  Mississippi  Biver  opfiosite  month  of  His- 
souri  River,  act  of  Jnuo  .1,  1896   50, 000.00 


Total   87,265.82 
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line  of  hardies,  and  has  resalted  in  considerable  increase  in  channel 
depth,  with  corresponding  benefit  to  navigation. 

Amount  expended  to  July  1 , 1896, 1150,762,03.  There  was  no  expendi- 
ture during  the  past  fiscal  year. 

The  full  amount  of  the  estimate  for  the  improvement  of  this  part  of 
the  harbor  has  been  appropriated.  With  the  balance  remaining  it  is 
propoaed  to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and 
drift  and  to  extend  them  wherever  found  Decessary  to  do  so. 

July  1,  1896,  balance  anexpeoiled   $31,237.97 

July  1,  1897,  balance  unexpeudod   31, 237. 97 

(See  Appendix  W  3.) 

4,  To  prevent  the  Miaiistippi  Siver  ff<m  breaking  through  into  the 
Cache  Biver  at  or  near  a  point  knoten  as  lieach  Bidge^  a  few  miles  above 
Cairo,  III. — This  is  a  new  work.  The  sundry  civil  act  approved  June 
4,  1897,  contains  an  item  which  reads  as  follows: 

For  the  parpose  of  preventing  the  Miasisaippi  River  from  breaking  throngh  into 
the  Cache  Kiver  at  or  near  a  point  known  as  Beach  Kidge,  a  few  miles  north  of  Cairo, 
whereby  the  national  cemetery  at  MouuA  Oily,  at  the  mouth  of  the  Cache  liiver,  and 
the  marine  boBpitnl  at  Cairo  would  be  in  imminent  danger  of ,  destruction,  theaum 
of  one  hundnKl  thonsaad  dollars,  or  so  luuoU  thereof  as  may  be  neceBsary,  is  hereby 
appropriated,  to  be  ttnniediately  ayailable. 

The  project  for  this  work  not  being  based  on  a  survey  under  the 
Department  and  the  extent  of  the  work  contemplated  uot'beiug  known, 
an  estimate  of  its  total  cost  can  not  be  given.  From  a  study  of  the 
conditions  involved  it  would  seem  that  tlie  object  of  the  appropriation 
can  best  be  carried  out  by  revetting  as  great  a  leugth  of  the  bank  of 
the  Mississippi  River  in  the  vicinity  of  Beach  Ridge  railroad  station  as 
tbe  funds  will  suffice,  and  a  project  for  .such  work  has  been  approved. 

ISo  work  has  been  done  and  no  part  of  the  funds  has  been  expended. 

Amount  appropriated  bv  sundry  oiyil  act  approved  Jane  4,  1897  $100, 000. 00 

July  1,  1897,  unexpended   100, 000. 00 

(See  Appendix  W  4.) 

IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
BIVEB  AND  MIKNEAPOUS.  MINN.,  AND  OF  GALENA  RIVER,  ILLINOIS. 

This  district  was  in  the  charge  of  Lient-.  Gol.  W.  B.  King,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Charles  Keller, 
Corps  of  Engineers. 

1.  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  Biver, — 
At  the  beginning  of  the  fiscal  year  there  was  available,  under  act  of 
August  11, 1888,  the  sum  of  825,000. 

From  March  26  to  November  13, 1896,  and  from  March  26  to  JuneSO, 
1897,  the  snag  boat  General  Barnard  was  employed  in  removing  snags 
and  other  obstructions  and  otherwise  assisting  interests  of  navigation 
between  Minneapolis  and  the  mouth  of  Missouri  River.  Dredges 
Vulcan  and  Phcenix  were  employed  at  times  on  similar  work. 

The  total  amount  expended  for  snag-boat  service  to  June  30, 1896,  Is 
♦724,640. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
River  under  a  permanent  appropriation,  the  sum  bo  expended  not  to 
exceed  $25,000  annually. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
Biver  during  calendar  year  1896  was  about  2,250,000  tons, 
ana  97  21 
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The  amonnt  expended  dnnng  the  fiecad  year  ending  Jane  30, 1807, 
was  $25,000. 
(See  Appendix  X 1.) 

2.  Mississippi  Biver  between  Missouri  River  and  Minneapolis^  Minn, — 
Under  this  bead  is  carried  on  the  improvement  of  throaeh  navigation. 

Systematic  work  began  in  1878,  and  such  good  results  have  been 
secured  as  to  demonstrate  that  with  a  continuance  of  operations  under 
liberal  appropriations  the  low- water  channel  of  the  Mississippi  Biver 
between  St.  Panl  and  the  Missouri  Biver  can  be  made  sufficiently 
deep,  available,  and  permanent  to  satisfy  the  demands  of  commerce. 
The  navigation  interests  are  very  large  and  important.  The  amount  of 
freight  carried  during  1896,  includiug  logs  and  lumber,  was,  approx- 
imately, 2,250,000  tons. 

The  original  condition  of  the  channel  between  the  Missouri  Biver 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  the  river  than  La  Crosse  or  Winona,  and  in 
many  seasons  at  points  much  lower  dovn  their  progress  was  checked 
or  seriously  hindered.  In  fdl  such  cases  through  freight  was  reshipped 
on  small  and  light-draft  boats  or  barges. 

The  originally  adopted  project  for  the  improvement,  which  has  not 
been  materially  changed,  proposed  the  contraction  of  the  channel  or 
waterway  by  means  of  wiug  and  closing  dams  to  snch  an  extent  as,  by 
means  of  the  scour  thereby  caused,  to  afford  a  channel  of  sufficient 
width  and  of  a  depth  of  4.5  feet  at  low  water,  to  be  eventually  increased 
to  6  feet  by  further  contraction. 

There  was  expended  on  the  improvement  to  June  30, 1806,  the  sum 
of  $6,840,183.82.  At  that  date,  and  for  several  years  previous,  the 
condition  of  the  channel  was  snch  as  to  permit  the  passage  of  the 
largest  boats  at  very  low  stages  through  to  St.  Paul. 

Daring  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  Govemmoit  plant  between  St  Panl  and  Lake  Pepin,  at  Kings 
Coulee,  between  Beeds  Landing  and  Genoa,  at  Keck  Island  Bapids 
and  Harbor,  between  Keithsburg  and  Nashville,  between  Quincy  and 
Glarksville,  at  Quincy  Bay  and  Harbor,  at  Sny  Island  Levee,  and 
between  the  Illinois  and  Missouri  rivers ;  under  formal  contract,  between 
Genoa  and  Prairie  du  Chien,  between  Dubuque  and  Clinton,  at  Eaat 
Dubuque  Harbor,  between  Bock  Island  and  Muscatine,  between  Ham- 
burg and  Cap  an  Gris,  between  Cap  au  Gris  and  the  Iiliuo\g  Biver, 
and  at  the  Flint  Creek  and  Warsaw  levees. 

The  amount  expended  for  channel  improvement  during  the  year  was 
small,  as  a  great  part  of  the  funds  was  diverted  to  special  work,  but 
an  increase  of  depth  of  not  less  than  1  foot  was  obtained  at  several 
localities. 

As  regards  the  Flint  Creek  to  Iowa  Biver  levee,  the  estimate  under 
approved  project  is  $250,000,  of  which  $210,000  has  been  appropriated. 
Twenty-two  of  the  3G  miles  is  now  c-ompleted,  and  the  balance  of  the 
estimate  ($40,000),  if  api>ropriated,  will  complete  the  work.  For  La 
Crosse  Harbor  the  estimate  is  $17,000,  of  which  $5,000  is  appropriated. 
The  balance  of  $12,000  is  needed  to  complete  the  improvement. 

To  prevent  the  suspension  of  this  important  work  for  lack  of  funds 
the  river  and  harbor  act  of  June  3,  1896,  makes  provision  for  three 
years'  work  from  July,  1897,  to  be  paid  for  as  appropriations  are  made 
by  law,  at  the  rate  of  $826,660.67  annually. 
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Joly  1,  1896,  balance  luiexpeiidad   «&81»  316. 19 

Amoant  anproprlated  by  sundry  civil  act  approTod  June  4, 1897   82^  666. 67 

BeeeiTed  from  nonpaymenta   95. 6S 


1,408,078.48 

Jtme  30,  1897,  amoant  expended  daring  fiscal  year   426,  947.58 


July  I,  1897,  balance  onexpended   981, 130. 90 

July  1,  1897,  outstanding  fiabUities.   $35, 661. 11 

July  1,  1897,  amoant  covered  by  uncompleted  eontraota....  3,401.34 

  39,062.45 


Joly  1,  1897,  balance  available   942, 068. 45 


f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

J    30,  1899,  as  authorized  by  river  and.harbor  act  of  June  3,  1896   836, 666. 67 

\  Submitted  in  eompUance  with  reqairemeuts  of  seotious  2  of  river  and 
I   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  iSffJ. 

(See  Appendix  X  2.) 


3.  Operating  and  care  of  Dee  Moines  Rapids  Canal  and  Dry  Dode. — 
During  the  past  year  the  Bes  Moines  Kapids  Canal  was  open  for 
navigation  252  days,  during  which  time  there  passed  through  it  7G0 
steamboats  and  272  barges,  carrying  21,778  passengers,  40,365  tons  of 
merchandise,  and  54,345  bushels  of  grain.  There  also  passed  through 
the  canal  101,649,676  feet  B.  M.  of  lumber,  13,616,000  feet  of  logs, 
28,866,520  shingles,  and  28,834,228  laths. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  March  3, 1881. 

The  amoant  expended  during  the  year  was  $36,180.04,  including  out- 
standing liabilities, 

(See  Appendix  X  3.) 

4.  Operating  and  eare  of  Qalena  Biver  improvenientj  Illinois. — ^This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  Kiver,  was 
purchased  by  tlie  Unit^  States  in  March,  1894,  under  provisions  of  act 
of  Congress  of  September  19, 1890,  at  a  cost  of  $100,000.  Daring  the 
past  year  the  lock  was  open  for  navigation  236  days,  during  which  time 
there  passed  through  it  265  steamboats  and  barges,  carrying  714  pas- 
sengers and  1,679  tons  of  merchandise.  The  cost  of  operating  and  care 
of  tiie  improvement  is  provided  for  under  iudeQnite  appropriation  made 
by  act'Of  Congress  approved  July  6, 1884. 

The  amoant  expended  daring  the  year  was  $8,758.20,  including  oat- 
standing  liabilities. 
(See  Appendix  X  4.) 

5.  Mississippi  River  between  8t,  Paul  and  MinneapoliSj  Minn, :  Con- 
struetion  of  Lock  and  Dam  No,  2, — By  river  and  harbor  act  of  August 
17, 1804,  authority  was  given  fbr  oommencementi  of  improvement  of  the 
river  between  8t.  Fauf  and  Minneapolis  by  slack-water  navigation. 
The  original  condition  of  the  channel  was  such  that  at  low  stages  it  was 
navigable  by  very  small  boats  only,  and  at  all  stages  the  current  was  so 
swift  for  about  3  miles  that  boats  were  unable  to  make  headway  against 
it.  These  conditions  still  prevail. 

The  originally  adopted  project,  as  yet  unchanged,  was  the  construction 
of  Lock  and  Dam  No.  2,  near  Meekers  Island,  to  carry  slack  water  from 
that  point  to  Washington  Avenae  Bridge  at  Minneapolis.  The  esti- 
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mated  cost  was  $598,235.  The  amount  exiiended  on  tbis  project  to  the 
close  of  the  fiscal  year  ending  June  30, 189G,  was  $11,556.50.  At  present 
there  is  bat  little  river  commerce  between  St.  FanI  and  Minneapolis,  bat 
it  is  expected  that  this  improvement  vill  develop  a  large  down-river 
traffic,  chiefly  in  logs,  lumber,  flour,  and  grain,  aud  a  fair  ap*riTer  trans- 
portation of  general  merchandise. 

Daring  the  year  some  additional  examinations  and  borings  vere  made 
and  a  part  of  the  needed  lands  aud  ilowage  rights  vas  secured.  The 
money  now  available  being  sufficient  to  boild  lock  foundation,  opera- 
tions can  commence  as  soon  as  all  preliminary  arrangements  regarding 
land  aud  flowage  rights  are  provided  for. 

July  I,  1896,  balance  unexpentled  $189,321.17 

Jane  SO,  1897,  amonnt  expended  during  flacal  year   4, 565. 13 

July  1, 1897,  balance  anexpended   184, 7S6. 04 

July  1, 1897,  ontBtanding  liabilities   301.88 

Jnly  1,  1897,  balance  available   184,454. 16 

{Amount  (eatimated)  required  for  completion  of  existing  projeot   '397,  357. 33 
Amountt-liatcan  boprofitably  expended  in  fiscal  yoarendingJuneSO, 1899  397,357.33 
Submitted  in  compliance  with  reiiairraienta  of  SHvtious  2  of  river  and 
harbor  aota  of  1866  and  1867  and  of  auaiij  civil  act  of  Jane  4,  X897. 

(See  Appendix  X  5.) 


6UBTETS  HAI>£  IN  OOMPLIANOE  WITH  RIYBB  AKD  UABBOB  ACT  OP 

JUNE  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  act  of  Jano  3, 
1806,  were  made  by  the  local  engineer,  Lieut.  Col,  W.  K.  King,  Corps 
of  Engineera,  aud  reports  thereon  submitted; 

1,  Survey  of  east  bank  of  MiaHsai]^  River  between  OquaieJca  and 
J)aUas  Cityy  toiih  a  view  to  tfte  improvement  of  narration  by  pre- 
venting  the  overflow  of  the  natural  and  artificial  banlcs  and  by  deepening 
the  channel. — Licnten ant-Colonel  King  submitted  report  of  survey 
December  21, 1806.  The  project  presented  contemplates  the  construc- 
tion of  levees  about  40  miles  long,  and  he  estiuiates  the  cost  at 
9340,250.  He  states  at  some  length  the  advantages  to  be  derived  from 
the  proposed  levee  as  a  protection  to  laud  subject  to  overflow,  but  is  of 
opinion  that  the  construction  of  such  bauks  as  proposed  will  not  be  of 
any  benefit  to  navigation.  The  Chief  of  Kugineers  concurs  in  this 
opinion.  Attention  is  invited  to  the  suggestion  of  the  local  ofQcer  that 
if  this  work  is  uudci  taken  by  the  General  Government,  the  right  of  way 
should  be  donated  to  the  United  States.  The  report  was  transmitted 
to  Congress  and  printed  iu  House  Doc.  No.  169,  Fifty-fburth  Congress, 
second  session.   (See  also  Appendix  X  6.) 

2.  Surrey  of  east  side  of  Mississippi  Kirer  between  Drurys  Landing  and 
Xew  liosion,  III.,  with  a  vieto  to  the  improteinent  of  navigation  by  pre- 
venting the  orerfjow  of  the  natural  and  artificial  banks  and  by  deepening 
the  channel. — Lieutennnt-Colonel  King  submitted  report  of  survey 
January  8, 1897.  The  project  presented  contemplates  the  construction 
of  a  levee  about  30  miles  long,  and  he  estimates  the  cost  at  9243,245. 
He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow,  but  is  of  the  opinion  that  the 
construction  of  sudi  bauks  as  are  proposed  will  not  be  of  any  benefit  to 


I  The  amonnt  reported  in  the  Annual  Reirart  for  1896  was  erroneous  and  should 
have  boon  «397,3Vt.  S3. 
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navigatioD^  and  this  opinion  is  concurred  in  by  the  Chief  of  Enguieers. 
Attention  is  invited  to  the  suggestion  of  the  local  ofBcer  that  if  this 
vork  is  undertaken  by  the  General  Govemment,  the  right  of  way 
should  be  donated  to  the  United  States.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  212,  Fifty-fourth  CongresSf 
second  session.   (See  also  Appendix  X  7.) 

3.  Survey  of  La  Crosse  Harbor,  Wisconsin, — Lieutenant-Colonel  King 
submitted  report  of  survey  January  11, 1897.  The  plan  of  improve- 
ment proposed  is  to  bnild  a  dam  or  bulkhead  of  brush  and  rock  in  the 
Mississippi  lliver  1,575  feet  long.  A  smaller  dam  of  similar  material, 
450  feet  long,  is  provided  for,  and  is  intended  to  catch  deposits  from 
La  Crosse  River.  Provision  is  also  made  for  dredging  the  bar  on  the 
Mississippi  Eiver  side  of  the  proi>osed  long  dam  to  a  depth  of  4^  feet 
below  low  water  and  for  depositing  the  dredged  mateiial  on  the  inside 
of  the  bulkhead.  Cwt^n  other  fiUiug,  to  be  done  at  the  expense  of 
the  city  of  La  Crosse,  is  also  provided  for.  The  work  outlined  to  be 
undertaken  by  the  United  States  is  estimated  to  c^st  $17,000.  Atten- 
tion is  invited  to  the  recommendation  of  the  local  officer  that  if  it  is 
thought  advisable  to  appropriate  funds  for  this  improvement,  a  proviso 
be  added  that  no  expenditui-e  be  made  for  the  purpose  by  the  United 
States  until  the  city  of  La  Crosse  shall  have  taken  the  necessary  steps 
to  carry  the  sewers  across  the  area  to  be  filled  in  so  as  to  discharge  out- 
side of  the  bulkhead  proposed.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  210,  Fifty-fourth  Congress,  second 
sessiou.   (See  also  Appendix  X  8.) 

d.  Survey  of  west  side  of  Mississippi  River,  conimencing  near  Lagrange^ 
above  high  water,  and  running  along  the  bank  of  the  river  to  near  the  rail- 
road bridge  over  Mississippi  River  above  Hannibalj  Jtfo.,  with  the  view 
of  improving  navigation  by  preventing  the  water  from  overflowing  Ute 
natural  and  artificial  hanl's  along  that  part  of  tM  river  and  deepening 
the  ehanneL — Lieutenant-Colonel  King  submitted  report  of  snrvey  Jan- 
uary 20, 1897.  The  project  submitted  contemplates  the  construction  of 
levees,  at  an  estimated  cost  of  $341,701.  The  local  officer  states  the 
advantages  to  be  derived  from  the  proposed  levees  as  a  protection  to 
land  subject  to  overflow,  but  expresses  the  opinion  that  the  construc- 
tion of  such  banks  as  proposed  will  not  be  of  any  benefit  to  navigation, 
and  this  opinion  is  concurred  in  by  this  office.  Attention  is  invited  to 
the  suggestion  that  if  this  work  is  undertaken  by  the  General  Goveri>- 
ment,  right  of  way  should  be  donated  to  the  United  States.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  244,  Fifty- 
fonrtli  Congress,  second  session.   (See  also  Appendix  X  9.) 

5.  /Survey  of  Egyptian  I^evee  along  the  south  bank  of  I)es  Moines  River 
to  or  near  Mississippi  River  at  Alexandria^  Mo,;  thenee  along  the  west 
bank  of  said  river  to  terminus  of  said  Egyptian  Levee;  and  estimate  of 
cost  of  raising  and  strengthening  said  levee  so  as  to  confine  the  water  to 
the  rtver  and  thereby  deepen  the  channel  and  improve  navigation. — Lieu- 
tenant-Colonel King  submitted  report  of  survey  January  18,  1897. 
The  project  submitted  contemplates  the  raising  and  strengthening  of 
existing  levees  and  the  building  of  new  ones  where  needed,  at  an  esti- 
mated cost  of  $285,600.  The  advantages  to  be  derived  from  the  pro- 
posed levees  as  a  protection  to  land  subject  to  overflow  are  set  forth, 
but  in  the  opinion  of  the  local  officer  the  construction  of  such  banks  as 
proiwsed  will  not  be  of  any  benefit  to  navigation,  and  this  opinion  is 
concurred  in  by  this  office.  Attention  is  invited  to  the  suggestion  that 
if  this  work  is  undertaken  by  the  General  Government,  nie  right  of 
way  should  be  donated  to  the  United  States.  The  report  was  trans- 
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initted  to  Gongresa  and  printed  in  Honse  Doc.  No.  223,  Fifty  fonith 
OoDgresB,  second  session.   (See  also  Appendix  X  10.) 

6.  Surrey  of  west  »ide  of  Mississippi  Hiver  from  ike  bluff  above  the 
city  of  Fort  Madison  to  fA«  mouth  of  Skunk  Bvoerj  Iowa,  wUh  a  view  of 
improving  navigation  by  pr&venting  the  overfiote  of  <Ae  natural  and 
artijidal  hanJcs  and  hy  deepening  tJte  channel. — Lieatenant-Oolonel  King 
submitted  report  of  survey  December  23, 1896.  The  project  submitted 
contemplates  the  construction  of  levees  about  IS  miles  long,  at  an  esti- 
mated cost  of  $135,636.  The  advantages  to  be  derived  from  the  pro- 
posed levees  as  a  protection  to  land  subject  to  overflow  are  set  forth, 
but  it  is  the  opinion  of  the  local  officer  tliat  the  construction  of  such 
banks  as  proposed  will  not  be  of  any  benefit  to  navigation,  and  this 
opinion  is  concurred  in  by  the  Chief  of  Engineers.  Attention  is  invited 
to  the  suggestion  that  if  this  work  is  to  undertiiken  by  the  General 
Govemmeut,  the  right  of  way  should  be  donated  to  the  United  States. 
The  report  was  transmitted  to  Congress  and  printed  in  Hoase  Doc.  No. 
148,  Fifty-foarth  Congress,  second  session.  (See  also  Appendix  X 11.) 

7.  Survey  of  west  bank  of  Mississippi  River  from  mouth  oflotca  River 
to  Musoatinet  loteoy  with  a  view  of  improving  the  navigation  by  prevent- 
hig  the  overflow  of  the  natural  and  artificial  hanks  and  by  deepening  the 
channel. — Lieutenant- Colonel  King  submitted  report  of  survey  January 
2, 1897.  The  project  submitted  contemplates  the  construction  of  a  levee 
about  24^  miles  long,  at  an  estimated  cost  of  $139,800.  The  advantages 
to  be  derived  from  the  proposed  levees  as  a  protection  to  land  subject  to 
overflow  are  set  forth,  and  it  is  the  opinion  of  the  local  officer  that  the 
construction  of  snch  banks  will  not  be  of  any  benefit  to  navigation, 
and  this  opinion  is  concurred  in  by  the  Chief  of  Engineers.  Attention 
is  invited  to  the  suggestion  that  if  this  work  is  to  be  undertaken  by 
the  Greueral  Government,  right  of  way  should  be  donated  to  the  United 
States.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  208,  Fifty.fonrtb  OoDgresB,  second  session.  (See  also  Appen- 
dix X 12.) 

CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  RIVERS  JN  WISCONSIN  AND  MINNESOTA 
TRIBUTARY  TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OV  THE 
NORTH.  MINNESOTA  AND  NORTH  DAKOTA:  GAUGING  MISSISSIPPI 
RIVER  AT  ST.  PAUL,  MINN. 

This  district  was  in  the  charge  of  Lieut  Col.  W.  A.  Jones,  Corps  of 

Engineers. 

1.  Construction  of  reservoirs  at  head  waters  of  Mississippi  River. — The 
object  of  these  reservoirs  is  to  collect  surplus  water,  principally  from 
precipitation  of  winter,  spring,  and  early  summer,  to  be  systematically 
released  so  as  to  benefit  navigation  on  the  Mississippi  Kiver  below  the 
reservoir  dams. 

Improvement  of  navigation  of  the  Mississi  ppi  by  means  of  reservoirs 
has  been  the  subject  of  a  ntimber  of  reports,  preliminary  and  other- 
wise, from  1870  to  1881,  both  years  inclusive.  In  the  report  of  1881  the 
total  cost  of  the  reservoir  dams  discussed  (about  41  in  all)  for  the  head 
waters  of  the  Mississip])i,  Saint  Oroix,  Oiiippewa,  and  Wisconsin  rivers, 
was  placed  at  $1,809,083.50,  exclusive  of  land  damages.  This  estimate, 
at  the  best,  was  approximate.  The  estimate  of  co.st  of  the  proposed 
dams  at  the  head  waters  of  the  Mississippi  Kiver  in  Minnesota  was 
$573,660.08,  the  materials  for  construction  to  be  mainly  the  timber  and 
earth  found  in  the  country. 

l^ater  rearrangement  of  dams  and  revision  of  estimates  broaghi  the 
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efttimatod  cost  of  the  reBerroir  dams  at  the  head  waters  of  the  Missis- 
sippi Biver  to  about  $675,000. 

These  dams  are  as  follows:  At  Lake  Winnibigoshish,  Leech  Lake, 
Fobegama  Falls,  Sandy  Lake,  Pine  Biver,  and  Gall  Lake.  All  of  them 
have  been  completed  excepting  that  for  Gull  Lake,  which  has  not  as  yet 
been  commenced. 

The  total  amount  expended  to  the  dose  of  the  fiscal  year  ending  June 
30, 1896,  was  8820,126.03.  These  expenditures  cover  cost  of  construe- 
tion  of  live  dams  and  their  operating  machinery,  of  superintendence 
and  contingencies,  of  certain  awards  for  damages,  and  of  repairs;  also 
of  operating  the  dams  up  to  February  1, 1896, 

The  expenditure  has  resulted  in  benefit  during  the  low-water  season 
to  the  navigable  portions  of  the  Mississippi  Kijrer  from  Grand  Bapids, 
Minn.,  to  the  confluence  of  the  Mississippi  and  St.  Croix  rivers,  about 
22  miles  below  St.  Paul. 

The  work  of  the  past  fiscal  year  consisted  munly  in  preparations  for 
purchase  of  fiowage  rights,  as  a  preliminary  to  the  commencement  of 
oonBtraetion  of  the  proposed  Gall  Lake  Dam,  and  in  surveys  of  reser- 
vdr  sites.  A  small  steamer  was  built  foe  service  at  Pokegama  Fall^ 
Leech  Lake,  and  Lake  WinnibigoBhish  reservoirB.  Amount  expended 
during  the  year,  $13,328.68. 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made  to 
the  commercial  statistics  of  the  Upper  Mississippi  Biver, 

The  construction  of  reservoirs  hns  been  confined  to  Minnesota,  for 
reasons  stated  in  Appendix  Y  to  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1886. 

A  ri^sum^  of  the  subject  is  given  in  the  report  of  The  Board  of  Engi- 
neers, printed  in  Appendix  A  A  4  to  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1887. 

The  reservoir  dams  at  Lake  Winnibigoshish  and  Leech  Lake,  which 
were  commenced  fifteen  and  completed  thirteen  years  ago,  are  reported 
as  greatly  in  need  of  repair.  Twelve  to  fifteen  years  is  about  as  long  as 
the  timber  portions  above  water,  constructed  of  pine,  should  be  left 
without  either  renewal  of  the  exposed  timber  or,  at  least,  extensive 
repairs.  An  estimate  of  the  needs  of  the  dams  in  the  way  of  renewal 
or  thorough  repair  will  be  made  during  the  present  season.  The  officer 
in  charge  estimates  that  needed  r^irs  at  these  dams  will  cost,  appr<xxi- 
mately,  $225,000. 

The  officer  in  charge  reports  that,  from  a  recent  examination  of  Pine 
Biver  Eeservoir,  three  dikes  will  be  required,  in  order  that  there  may^  be 
no  escape  of  water  when  that  reservoir  is  foil*  The  cost  of  the  dikes 
he  estimates  as  $10,000. 

The  estimated  cost  of  the  dams,  the  construction  of  which  it  is  under- 
stood Congress  has  authorized,  not  including  land  damages  nor  cost  of 
maintenance  and  repairs  for  many  years,  was  placed,  approximately,  at 
$675,000,  There  has  been  expended,  including  repairs,  etc.,  $833,453.61. 
It  is  estimated  a  fhrther  appropriation  of  $35,000,  in  addition  to  $55,000 
now  reserved,  will  complete  the  GuU  Lake  Beserroir,  the  only  new  work 
at  present  contemplated. 

As  it  appeared  from  a  recent  letter  of  the  Secretary  of  the  Interior 
that  certain  lands  situate  in  the  Chippewa  Indian  Beservation,  in 
Minnesota,  would  soon  be  ready  for  disposal,  attention  was  invited  by 
letter  of  December  10, 1896,  to  previous  correspondence  in  which  Con- 
gress was  urged  to  take  some  action  for  the  protection  of  the  int^stB 
of  the  United  States  in  the  sale  and  disposal  of  these  lands. 

lii  view  of  the  magnitude  of  the  public  interests  involved,  favorable 
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action  by  Congress,  along  the  lines  set  fortb  in  the  correspondence 
referred  to,  was  recommended. 

The  letter  and  accompanying  papers  were  printed  in  House  Doc.  Ko. 
133,  Fifly-fuurtb  Oongreas,  second  session. 

July  1, 1896,  balance  unexpended   $85, 374. 97 

JuneSO,  1897,  amonnt  expended  during  fiscal  year   13, 328. 58 


July  1, 1897,  balance  nnezponded   73, 016. 39 

July  1,  1897,  outstanding  liabili  ties   461. 89 

July  1, 1897,  balance  available   71, 594. 60 

f Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1899   36, 000. 00 
Submitted  iu  compliance  with  reiiuiromenta  of  Bections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  T  1.) 

2.  Operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
Miver. — The  river  and  harbor  act  of  Angnst  18, 1894,  made  applicable 
to  the  reservoirs  at  head  waters  of  Mississippi  Kiver,  "so  far  as  con- 
cerns their  care,  preservation,  and  maintenance,''  the  provisions  of  the 
general  appropriation  for  "operating  and  care  of  canals  and  other 
works  of  navigation,  indefinite,"  contained  iu  section  4  of  the  river  and 
harbor  act  of  July  5, 1384.  The  first  allotment  was  made  January  26, 
1895,  and  the  expenses  from  February  1, 1895^  have  been  paid  from  the 
indefinite  appropriation. 

Daring  the  past  year  the  reservoirs  were  operated  with  the  usual 
advantage  to  the  Upper  Missis^ppi  Biver  interests. 

Ordinary  repairs  were  made  to  the  Sandy  Lake,  Pokegama  Falls, 
Leech  Lake,  and  Lake  Winuibigoshish  dams,  at  an  expense  of  $5,125.29. 

Extraordinary  repairs  were  made  to  the  Pine  Itiver  Reservoir  by  clos- 
ing the  crevasse  formed  June  17, 1890,  with  a  permanent  earth  dike,  at 
a  cost  of  $9,747,24.  The  total  exiienso  ot  the  temporary  brush  and 
stone  dam  at  crevasse,  commenced  in  June,  1897,  and  completed  in  July, 
1897,  and  of  the  permanent  earth  dike  was  $12,801.19. 

Hydrological  observations  were  continued. 

The  amount  expended  in  care  and  maintenance  of  these  reservoirs 
during  the  past  year  was  $37,155.73. 

For  commercial  statistics  reference  must  be  made  to  the  reports  upon 
the  Mississippi  Biver. 

(See  Appendix  Y  2.) 

5.  Chippewa  River,  imluding  Telloic  Banlcs,  Wisconnin. — The  project 
adopted  January,  1875,  for  improvement  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  to  confine  the  low-water 
volume  to  one  channel.  The  object  is  to  provide  an  ox>en  channel  200 
feet  wide  and  3  feet  deep  from  Ban  Claire  to  the  confluence  with  the 
Mississippi  Kiver,  a  distance  of  57  miles,  and  to  prevent  the  erosion 
of  the  high  sand  banks,  locally  termed  Yellow  Banks,  and  thus  relieve 
the  obannel  of  the  Chippewa  Kiver,  and  of  the  Mississippi  Biver  below 
the  Junction  of  the  two  streams,  from  the  sand  contributed  by  those 
banks.  Original  estimate  of  cost,  $130,892.50.  It  was  revised  in  1883, 
1887,  and  18S8,  (See  annual  reports  for  those  years.)  The  last  revision 
placed  the  cost  at  $272,487.72. 

All  the  work  for  channel  improvement,  except  the  removal  of  10  piers 
and  the  construction  of  1  wing  dam  at  Eau  Claire,  has  been  done  on 
the  portion  of  the  river  below  Waubeek  Yellow  Banks,  20  miles  in 
length.  The  effect  has  been  to  provide  a  channel  3  feet  deep  over  the 
>tap  fit  the  mouth  of  the  river  and  materially  increase  the  depths  over 
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the  Dorand,  PImn  Island,  Baa  Galle  Flats,  Plum  Island  Flats,  Battle 
Island,  Wacouta  Island,  and  Flower  Pot  Island  bars,  besides  straight- 
ening a  difficult  piece  of  river  at  Madison  Street  Bridge,  in  Ean  Claire, 
fmd.  the  stoppage  of  a  dangeroas  cat-off  at  Dead  Lake. 

The  fiall  object  has  been  permanently  attained  only  at  the  moath  of 
the  river,  which  originally  was  the  shallowest  place;  but  it  may  be  said 
that  the  works  for  channel  improvement  admit  of  raft  navigation  (the 
only  navigation,  except  that  of  running  loose  logs,  on  the  river)  from 
Eau  Claire  down,  except  during  abnormally  low  stages.  Abont  oue-flfbh 
of  the  Yellow  Banks  has  been  protected. 

Amount  expended  to  June  30, 1896,  $180,746.91. 

Duriug  the  past  year  repairs  were  made  to  Wacouta  Island  Dam  No.  2. 

Previous  to  1884  several  steamboats  did  a  thriving  business  ou  the 
river,  carrying  passengers  and  general  merchandise.  Since  that  year 
the  river  traffic  has  been  confined  to  tlie  rafting  of  manufactured  lumber 
and  the  running  of  loose  logs.  The  annual  tonnage  of  rafted  lumber  is 
300,000  tons,  and  of  loose  logs  1,000,000  tons. 

July  1,  1896,  balance  nnoxpcndod  *U,0(S.09 

Jane  30,  1897,  amonnt  expeocled  dnrtng  fiscal  year   3, 112. 66 

July  1,  1897,  balance  unexpended   7, 890. 43 

Jnly  1,  1897,  ontstuiding  liablUtlea  ,   27. 62 

July  1, 1897,  balance  available   7, 863. 81 

r Amonnt  (eetimated)  reqair«d  for  completion  of  existing  project   80, 737. 73 

J  AmouiitthatcanbeprufitnblyexpeudediutiHcal  yeareudiD£  JiiueSO,  1899  80, 737. 72 
]  Submitted  in  compliance  with  requirements  of  sertioQB  2  of  river  and 

(    harbor  acta  of  1866  and  1867  and  of  aundiy  civil  act  of  June  4,  1897. 

(See  Appendix  Y  3.) 

4.  St,  Croix  River^  WisconHn  and  Minnesota. — The  project  for  improve- 
ment contemplates  removal  of  snags,  bowlders,  bars,  etc.,  and  the  con- 
traction of  the  low-water  channel  from  Taylors  Falls  to  the  head  of 
Lake  St.  Croix;  widening  and  straightening  the  channel  where  it  is 
narrow  or  tortuous  in  Lake  St.  Croix  by  dredging  and  contraction 
works;  also  the  improvemoit  of  the  harbor  and  water  fh)nt  of  Still- 
water, Minn. 

The  object  of  the  improvement  is  to  furnish  an  open  channel  3  feet 
deep  from  Taylors  Falls  to  the  confluence  with  the  Mississippi  Kiver, 
52.3  miles,  and  better  harbor  facilities  at  Stillwater.  Estimated  cost, 
$136,700.  The  river  and  harbor  act  of  June  3, 1896,  added  Stillwater 
Harbor  to  the  project,  and  appropriated  $10,000  for  that  purpose. 

The  total  expenditures  to  June  30,  1896,  were  $112,463.37. 

At  the  time  of  the  adoption  of  the  i>roJect  the  low-water  depth  in  the 
channel  above  Stillwater  (head  of  Lake  St.  Croix)  was  but  2  feet  on 
many  of  the  bars.  Below  {south  of)  Stiilwater,  i.  e.,  in  Lake  St.  Croix, 
the  channel  over  the  Hudson  and  Catfish  bars  was  narrow  and  tortu- 
ons.  The  object  of  the  improvement  has  been  attained  on  that  portion 
of  the  river  south  of  Stillwater.  23.8  miles  in  leugtii,  but  the  required 
depth  is  not  permanently  secured.  The  object  has  not  been  attained  at 
upi>er  end  of  Stillwater  (bead  of  Lake  St.  Croix)  nor  above  Stillwater. 
Above  Stillwater  the  navigation  at  present  is  almost  wholly  that  of 
running  loose  logs,  and  no  effort  in  reoent  years  has  been  made  to 
improve  this  section. 

During  the  past  year  no  constmction  work  was  undertaken,  the  con- 
dition of  the  river  and  stage  of  water  being  sufficient  to  meet  the 
demands  of  the  navigation  interests.  Examinations  and  surveys  were 
made  and  material  assembled  in  preparation  for  the  season  of  1897. 
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The  commerce  on  the  river  below  Stillvater  consists  of  tows  of  rafted 
logs  and  lumber.  The  total  tonnage  is  approximately  2,000,000  per 
annum.  The  Gkivemment  works  of  improvement  have  made  this  oihii- 
merce  possible  tbronghoat  the  open- water  period. 

J11I7  1, 189^  lialanoe  unexpended   $16,038.63 

Jane  30, 1697,  unonnt  expended  dnilng  fisoftl  year   2, 323. 83 

July  1, 1897,  balance  nnexpended  w   12, 812. 81 

Amoniit  (estimated)  required  for  completion  of  existing  project   9^  000. 00 

Amount  that  can  beprotitaltly  expended  iu  fiscal  year  ending. Taue 30, 1899  9, 000. 00 
Submitted  in  compliance  vrith.  reqairemente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807  and  of  Bundty  oivU  aot  of  June  4, 1897. 

{See  Appendix  Y  4.) 

5.  Minnesota  Biver,  Minnesota. — ^The  appropriations  to  June  30, 1879, 
were  $117,500,  aod  were  applied  to  surveys  and  to  the  removal  of 
obstractions  between  Minnesota  Falls  and  a  point  30  miles  below  Hen- 
derson, or  9,9  miles  above  Carver,  to  temporarily  facilitate  navigation 
dnring  high  stages  of  the  river.  The  rapidly  caving  banks  on  the 
upper  section  of  the  stream  cause  snags  and  leaning  trees  to  form,  so 
that  channels  that  were  cleared  of  them  seventeen  years  ago  are 
encumbered  with  them  today;  hence  it  maybe  said  that  no  permanent 
improvement  was  eft'ected. 

High-water  navigation  was  discontinued  in  tilie  seventies.  Of  late 
years  a  demand  has  arisen  for  the  low-water  improvement  of  the  lower 
24  miles  of  the  river  from  Sbakopee  to  the  mouth.  With  the  (10,000 
appropriated  August  11 , 1888,  and  made  available  for  this  stretch  of 
river  by  the  river  and  harbor  act  of  July  13, 1892,  the  work  was  com- 
menced in  the  fall  of  1893  under  a  project  for  the  construction  of  a 
closing  dam  across  the  main  channel  at  mouth  of  the  river  and  reopen- 
ing the  old  channel  throngh  Fort  Snelling  chute. 

The  dam  was  built  and  the  channel  dredged  dnring  the  fiscal  year 
ending  June  30, 1894,  but  the  dam  proved  to  be  too  low. 

Amount  expended  to  June  30, 1896,  $127,500. 

The  expenditures  during  the  past  fiscal  year  were  applied  to  raising 
the  dam  1^  feet  and  dredging  in  the  Fort  Snelling  chute.  Daring  the 
three  years  1888, 1889,  and  1890  the  traffic  on  the  lower  river  amounted 
to  approximately  4,000  tons  annually.  Between  1891  and  1896,  inela* 
sive,  there  was  no  navigation  worth  recording,  in  consequence  of  the 
shallow  outlet  of  the  river.  The  efl^ect  of  improvements  made  during 
the  past  year  has  been  to  encourage  several  steamboat  owners  to  make 
arrangements  to  navigate  the  river  during  the  season  of  1897.  At 
pFCKent  the  outlet  is  in  fair  condition,  but  farther  expenditures  are 
reqnired  to  secure  the  pwmanency  of  the  work. 


Jnly  1, 1896,  balanre  unexpended   9i,  000. 00 

Juno  30, 1897,  amount  expended  during  fiscal  ytn   3, 870. 45 

Jnly  1,1897,  balance  nnexitended   129.13 

July  1,1897,  outstanding  Uabilities   72.70 

Jnly  1, 1897,  baUnoe  available   56. 85 


(Amount that  can  l>e  profl  tobly  expended  in  fiaral  year  ending  June  SO, 1899  11, 000. 00 
Submitted  in  complianoe  with  reqiiiiementa  ol  sections  2  of  rtver  and 
harbor  acts  of  1866  nod  1807  and  of  sundry  olvil  act  of  June  4, 1897. 

(See  Appendix  T  6.) 

6'.  Red  River  0/  Ihe  JToHA,  Minnesota  and  North  DaJcota. — The  present 
pnyect  is  the  same  as  the  original  (adopted  December,  1877),  except 
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that  an  open-cbaunel  improTement  was  sabstitated  in  1886,  by  act  of 
GwgiesB,  for  the  proposed  lock  and  dam  at  Goose  Bapids,  and  the 
improvement  of  Red  Lake  Biver  between  Thief  Biver  Falls  aiad  Bed 
Lake  has  been  added  by  the  terms  of  the  river  and  harbor  act  of 
Congress  of  Jnne  3, 1896. 

The  object  of  the  improvement  is  to  provide  an  open  channel  on  the 
Bed  River  of  the  North  from  Breckenridge  to  the  northern  boundary 
line,  395.6  miles,  as  follows: 

1.  Breckenridge  to  Moorhead,  97  miles;  a  channel  capable  of  being 
navigated  during  high  and  medinm  stages  of  water. 

2.  Moorhead  to  Grand  Forks,  155  miles;  a  channel  50  feet  wide  and  3 
feet  deep  at  low  water. 

3.  Grand  Forks  to  the  northern  bonndary  line,  143.5  miles;  a  channel 
60  feet  wide  and  4  feet  deep  at  low  water. 

Also  to  provide  a  3  foot  open-channel  improvement  of  the  Bed  Lake 
Biver  and  Bed  Lake  from  Thief  Biver  Falls  to  and  including  Bed  Lake, 
a  total  distance  of  135  miles. 

The  original  estimate  of  cost  was  9364,598.17,  increased  in  1883  to 
$398,598.17.  The  estimate  was  revised  in  1887,  after  Congress  had  sub- 
stitnted  an  open-channel  improvement  for  lock  and  dam  at  G<»ose  Bapids, 
and  placed  at  $252,598.37.  An  increase  of  the  latter  to  $310,3  J0  was 
authorized  May  8, 1893.  Congress  in  1896  added  $5,000  to  the  estimate 
of  cost  by  attaching  the  improvement  of  Red  Lake  River  to  the  project, 
making  the  present  estimate  of  cost  from  commencement  of  work 
$315,320.   This  does  not  cover  cost  of  project  for  Red  Lake  River. 

At  the  time  of  the  adoption  of  the  project  navigation  on  the  first 
division  of  the  Red  River  of  the  Korth  was  at  all  times  difflcuU  and  in 
low  water  impossible;  the  ruling  depth  on  the  second  division  was  but 
1.5  feet,  and  on  the  third  division  2  feet.  The  low-water  navigation  of 
Bed  Lake  River  was  obstmcted  by  bowlders  for  a  distance  of  35  miles 
between  Thief  Biver  F^ls  and  High  Landing  and  by  al)aT  at  outlet  of 
Bed  Lake. 

By  Jane  30, 1896,  the  object  had  not  been  attained  on  the  first  divi- 
sion of  the  Red  River  of  the  North,  though  its  condition  had  been  mncli 
improved  by  the  removal  of  snagH  and  overhanging  trees.  The  object 
was  obtained  on  the  third  division  and  on  all  bat  13  miles  of  the  second. 
Ko  work  had  been  done  on  Bed  Lake  River. 

The  total  amount  expended  to  Jnne  30, 1896,  was  $257,402.03. 

Daring  the  past  year  26,204  cubic  yards  of  dredging  was  done  upon 
the  Bed  Biver  of  the  North  in  repairing  old  channel  cuttings  that  had 
become  partly  filled  by  landslides.   No  new  work  was  uudertaken. 

A  small  derricli  fleet  was  built  for  use  on  Bed  Lake  Biver.  It  was 
completed  October  28, 1896.  The  last  eight  days  of  the  open  season  of 
1896  were  employed  in  removing  104  cubic  yards  of  bowlders.  The 
removal  of  bowlders  will  be  resnmed  July  1, 1897. 

Amount  expended  daring  fiscal  year  ending  June  30, 1897,  upon  Bed 
Biver  of  the  North,  $7,542.09;  npon  Bed  Lake  Biver,  $2,647.10. 

Navigation  on  the  Bed  Biver  is  confined  to  comparatively  short 
reaches  north  and  south  of  Grand  Forks,  and  consists  mainly  in  the 
transportation  of  wheat  to  Grand  Forks  by  two  steamboats  ( 100  and  12 
tons  burden,  respectively)  and  4  barges.  The  tonnage  during  the  year 
1896  was  17,786  and  nearly  double  that  for  1895.   In  1882  it  was  31,000. 

Two  large  boats  are  run  on  Ited  Lake  towing  logs.  Three  small 
boats  ran  on  Bed  Lake  Biver  carrying  genei^  merchandise  and  passen- 
gers. In  1895  the  fi«ight  amounted  to  145^  tons;  in  1896,  to  198  tons. 
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Jnly  1, 1896,  ^lalnnce  imoxpended  $2(^637.97 

June  30,  1897,  amoant  expended  during  fiBoal  yoar   10, 189. 19 

July  1, 1897,  balance  onexpended   10, 348. 78 

Jnly  1,  1897,  ontatandlng  nabilities   1, 187. 22 

Jnly  1, 1897,  babmce  available   9, 161.50 

f  Amonnt  (estimated)  roqnired  for  completion  of  existing  project   37, 320. 00 

J  Amonut  that  can  be  profitably  expended  in  fiscal  y  earending  Jnuo  30,1899  37,320.00 
iSnbmitted  in  compliauco  with  roqnirementi)  ot  aections  2ot  river  and 
{   harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jnne  4,  1897. 

(See  Appendix  Y  6.) 

7.  Gauging  Mississippi  Biver  at  or  near  8t.  Pauly  Minn. — Tlie  Board 
of  Engineers  to  whom  was  referred  the  project  for  the  application  of 
$37,500,  appropriated  by  the  river  and  harbor  act  of  Angust  5, 1886, 
for  reservoirs  at  head  waters  of  Mississippi  River,  recommended  in 
tbt'ir  report,  dated  May  24, 1887.  "that  such  gangings  bo  made  at  or 
near  St.  Paul  during  the  annaal  operation  of  the  reservoirs  as  shall 
determine  accurately  the  discharge  at  that  point  at  critical  periods.'' 
(Annual  Report,  Chief  of  Engineers,  1887,  p.  1692.) 

The  river  and  harbor  act  of  Augnst  11, 1888,  authorized  the  gangings, 
but  none  were  made  until  the  fall  of  1889.  Since  the  latter  date  gang- 
ings have  been  made  as  frequently  as  the  Ihnds  available  would  permit. 

Dnriug  the  past  fiscal  year  208  gangings  have  been  made. 

Amount  expended  to  June  30^  1896,  $4,400. 

The  records  indicate  that  a  nse  in  the  river  at  St.  Paul  commences 

in  seven  or  eight  days  following  the  release  of  water  from  the  dis- 
tributing reservoir  at  Pokegama  Falls,  and  in  about  five  days  there- 
after the  full  effect  is  felt.  The  mean  time  is,  therefore,  ten  days.  The 
rise  on  the  Weather  Bureau  gauge,  St.  Paul,  due  to  reservoir  water 
varies  between  1  foot  and  1.5  feet,  depending  upon  the  stage  of  the 
river  and  the  quantity  of  water  collected  in  the  reservoirs. 

For  commercial  statistics  reference  is  made  to  the  reports  upon  the 
Mississippi  River. 

AmoiiAt  allotted  for  fiscal  year  endinj;  Jnne  30, 1897   $500. 00 

Amonnt  aUotted  for  fiscal  year  ending  Jnne  30, 1898   500. 00 

1,000.00 

Jnne  30,  1897,  amonnt  expended  dnring  fiscal  year   600. 00 

Jnly  1,  1897,  balance  unexpended   500. 00 

{See  Appendix  Y  7.) 


EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  BIYEB   AND  HABBOB 
ACT  OP  JUNE  3,  1896. 

The  preliminary  examinations  of  the  following  localities,  required 
by  the  act  of  Jnne  3, 1896^ere  made  by  the  local  engineer,  Lieut. 
Col.  W.  A.  Jones,  Gorx>8  of  Engineers,  and  reports  thereon  submitted. 

1.  Preliminary  examination  ^  Mille  Laos  Lalce^  Minnesota. — Tlic  act 
of  June  3, 1896,  directed  the  Secretary  of  War  to  cause  an  examination 
to  bo  made  of  Mille  Lacs  Lake,  with  a  view  to  the  construction  of  a 
dam  at  the  oatlet  on  section  33,  township  33  north,  in  range  27  west,  in 
Mille  Lacs  Gimnty,  for  the  aid  of  navigation  on  the  Mississippi  River, 
the  same  to  be  part  of  the  genersd  Upper  Mississippi  River  reservoir 
system.  Lieu  ten  ant-OoIonel  Jones  submitted  report  February  4,  1897. 
He  indicates  the  practicability  of  constructing  a  reservoir  at  the  local- 
ity mentioned,  bat  the  Chief  of  Engineers  is  unable  to  express  the 
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opinion  at  the  present  time  that  saoh  a  dam  is  necessary  for  the  aid  of 
naTigatioii  on  the  Mississippi  Biver.  It  is  deemed  advisable  to  defer 
action  in  regard  to  a  reservoir  at  this  locality  until  the  absolnto  effect 
of  those  already  authorized  is  fully  determined  and  the  necessity  for 
additional  reservoirs  made  more  evident.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  305,  Fifty-fourth  OongresSf 
second  session.   (See  also  Appendix  Y  8.) 

2.  Preliminary  examination  of  Otter  Tail  Lake  and  Otter  Tail  River^ 
M%nne%ota. — The  act  of  Jnne  3, 1896,  directed  that  an  examination  be 
made  of  Otter  Tail  Lake  and  Otter  Tail  Biver,  with  a  view  to  the  con- 
Btniction  of  a  dam  at  the  outlet  of  said  lake  for  the  purpose  of  improv- 
ing the  navigation  on  the  Bed  Biver  of  the  North.  Lieutenant-Colonel 
Jones  submitted  report  February  6,  1807.  He  indicates  the  praoti- 
oabUily  of  constructing  a  reservoir  at  this  locality,  bnt  the  Chief  of 
Enginews  is  nuable,  with  the  data  now  available,  to  express  an  opinion 
as  to  the  amount  of  improvement  to  navigation  which  wonld  result 
from  the  construction  of  the  proposed  dam,  or  the  relation  of  cost  to 
the  interests  of  commerce  involved.  The  project  is  considered  worthy 
to  the  extent  of  making  a  survey  which  will  furnish  the  information 
necessary  for  forming  an  opinion  as  to  the  merits  of  the  improvement 
proposed.  It  is  estimated  that  such  a  survey  would  cost  $3,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  TSo,  325, 
Fifty-fourth  Congress,  second  session.   (See  also  Appendix  Y  9.) 

5.  Freliminary  examination  of  Red  Lake  and  Red  Lake  River,  Minne- 
sota.— The  act  of  June  3, 1896,  directed  that  an  examination  of  Bed 
Lake  and  Bed  Lake  Biver  be  made,  with  a  view  to  the  construction  of 
a  dam  with  locks  at  the  outlet  of  said  lake  for  the  pnriwse  of  improv- 
ing the  navigation  of  the  Bed  Biver  of  tbe  North  and  said  Bed  Lake 
Biver.  Lientenant-Colouel  Jones  submitted  report  February  5, 1897. 
He  indicates  the  practicability  of  constructing  a  reservoir  at  this  local- 
ity, but  the  Chief  of  Engineers  is  unable,  with  the  data  now  available, 
to  express  an  opinion  as  to  the  amount  of  improvement  to  navigation 
which  wonld  result  from  the  construction  of  tbe  proposed  dam  and 
lock,  or  the  relation  of  cost  to  the  interest  of  commerce  involved.  Tlie 
project  is  considered  worthy  to  the  extent  of  making  a  survey  which 
will  furnish  the  information  necessary  for  forming  an  opinion  as  to  the 
merits  of  the  improvement  proposed.  It  is  estimated  that  such  a  sur- 
vey would  cost  $5,000.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc  No.  306,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  Y 10.) 

IMPROVEMENT  OF  MISSOURI  KIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND  OP  YELLOWSTONE  RIVEK,  MONTANA  AND  NOKTH  DAKOTA. 

This  district  was  in  the  temporary  charge  of  Lieut.  Col.  W.  A.  Jones, 
Corps  of  Engineers,  to  August  3, 1896,  and  in  the  charge  of  Capt.  J.  C. 
Sanford,  Cori>s  of  Engineers,  since  that  date.  Division  Engineers,  Col. 
Henry  M.  Kobert,  Corps  of  Engineers,  from  August  3, 1896,  to  May  7, 
1897,  and  Col.  J.  W.  Barlow,  Corps  of  Engineers,  since  May  7, 1897. 

J,  Missouri  River  bettceen  8tuhhs  Ferry ^  Montana,  and  the  lower  limits 
of  Sioux  Gityy  Iowa. — The  river  distance  between  the  above  points  is 
1,660  miles.  By  its  physical  characteristics  this  portion  of  the  river  is 
divided  into  four  sections :  The  first,  Stubbs  Ferry  to  Great&lls,  Montb, 
130  miles,  is  the  navigable  portion  above  the  "great  falls;"  the  second, 
Greatfalls  to  Fort  Benton,  Mont.,  49  miles,  is  an  nnnavigable  section, 
oocnpied  by  cataracts  and  dangerous  rapids;  the  third,  Fort  Benton  to 
GarroU,Mont.,  172  miles,  known  as  the  "rocky  rlver,'^  contains namerous 
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rapids  and  rock  obstractions,  but  has  carried  a  heavy  eommerce;  lite 
fourth,  Carroll  to  Sioux  City,  1,309  miles,  known  as  the  ^' sandy  riv^,'' is 
characterized  by  muddy  water,  sand  bars,  tuad  a  sfaiftiiij^  channel,  wititt 
easily  eroded  and  cous^ntly  eroding  banks.  Navigation  is  difficult  at 
low  water,  due  to  the  too  great  width  of  the  river  in  many  places.  The 
upper  158  miles  forms  a  transition  portion  between  the  "xocky"  and 
"sandy"  rivers. 

Between  Stuhbs  Ferry  and  Qreatfalls. — This  reach  consists  of  two 
distinct  portions.  From  Stnbbs  Ferry  to  just  below  the  town  of  Cas- 
cade, 76  miles,  the  fvperage  slope  is  3.73  feet  per  mile.  Numerous  rapids 
and  rock  obstractlons  exist  in  this  reach.  A  channel  depth  of  less  than 
2.5  feet  at  low  water  is  found  at  a  number  of  places  (said  to  be  fifteen.) 
Below  this  rapid  portion  the  "Long  Pool"  extends  to  Oreatfalls,  54 
miles.  The  average  slope  is  only  0.62  foot  per  mile.  A  channel  dc^th 
of  3  feet  originally  existed  throaghoat  the  pool  except  at  a  few  bars, 
most  of  which  are  not  far  from  Greatfolls. 

In  1880  a  small  amount  of  rock  removal  work  had  been  done  at  the 
worst  two  rapids  above  Cascade,  under  an  appropriation  for  improving 
the  Missouri  Kiver  above  the  mouth  of  the  Yellowstone  Biver. 

The  original  project,  submitted  January  23, 1892,  contemplated  obtain- 
ing a  channel  3  feet  deep  at  low  water  from  Greatfalls  to  Cascade  and 
a  channel  of  2.5  feet  low-water  depth  from  Cascade  to  the  canyon  next 
below  Stubbs  Ferry,  at  an  estimated  cost  of  $115,837.50.  The  present 
project,  adopted  November 30, 1894,  increases  the  estimate  to  $165,812.50, 
but  contemplates  the  same  results. 

There  had  been  expended  on  this  project  to  June  30, 1896,  $19,776.05, 
by  which  a  channel  of  the  proposed  depth*hadbeen  obtained  from  Great- 
rails  to  Wescott  Island^  9  miles.  The  shortness  of  the  improved  chan- 
nel had  prevented  any  marked  eifiect  on  commerce. 

During  the  past  fiscal  year  $11,431.41  had  been  expended,  carrying 
the  improvement  to  Griffin  Bfur,  about  12  miles  above  Greatfalls.  It 
is  thought  that  after  the  subsidence  of  the  present  flood  a  channel  of 
the  required  depth  will  be  found  throughout  this  distance. 

Between  Qreatfalls  and  Fort  Benton. — Original  condition  described 
above.   No  work  has  ever  been  projected  for  this  difficult  reach. 

Between  Fort  Benton  and  Carroll. — The  original  low-water  depth  was 
less  than  30  inches.  The  project  contemplates  the  removal  of  bowlders, 
the  contraction  of  the  channel  on  shoals,  and  dredging.  The  total 
expenditnres  to  June  30, 1896,  were  about  $523,500,  inclnding  cost  of 
before  mentioned  work  above  Greatfalls,  resulting  in  removal  of  the 
principal  obstructions  and  improvement  of  the  worst  shoals.  No  work 
has  been  doue  since  1891,  navigation  having  ceased.  The  works  have 
been  damaged  by  ice  and  many  of  the  dredged  channels  have  filled  np. 

At  Bitmarek  Harbor. — Hie  high-water  channel  above  and  below.Bis- 
marck  was  of  excessive  width,  and  the  river  was  cutting  into  the  right 
bank  a  short  distance  above  the  bridge  and  threatening  to  break  through 
into  the  Heart  Eiver.  Under  an  allotment  of  $40,000  made  by  the  river 
and  harbor  act  of  August  18, 1894,  7  pile  dikes  had  been  built  in  1895 
to  check  this  erosion.  They  had  fhlfllled  their  purpose,  but  had  been 
damaged  by  ice  in  March,  1896.  The  damages  had  been  partially  re- 
paired in  May,  1896,  under  transfer  of  $2,328,21  from  Uie  balances  of  the 
appropriations  of  1890  and  1892. 

The  present  project,  adopted  September  29, 1S96,  provides  for  expend- 
ing the  $32,000  allotted  from  the  appropriation  of  Jnue  3, 1896,  in  repair- 
ing the  above  dikes^  in  constiucting  2  dikes  in  continuation  of  this 
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group,  and  in  protectang  the  left  bank  jnst  below  the  bridge.  It  is  a 

modification  of  the  project  adopted  July  24, 1896^  which  provides  for  au 
expenditure  of  $40,000.  The  present  project  forms  -part  of  a  general 
plan  for  rectification  of  the  river  at  and  near  Bismarck. 

To  Jane  30, 1896,  there  had  been  expended  in  this  locality  $37,619.88. 
The  exjwnditares  during  the  fiscal  year  have  been  $21,438.09.  The  left 
bank  below  the  bridge  has  been  protected  so  far  as  contemplated  by  the 
project.  The  dikes  bnilt  in  1895  have  been  partially  repaired,  and  one 
dike  in  continuation  of  the  above  group  has  been  began.  The  work 
being  incomplete,  its  results  can  not  yet  be  stated. 

At  JPierre  and  Fort  Pierre. — The  river  here  was  of  excessive  width, 
the  steamboat  Itmding  at  Pierre  bad  silted  up,  the  bank  in  front  of  Fort 
Pierre  was  eatting  badly,  luid  some  erosion  had  occurred  on  the  Pierre 
front. 

Under  the  allotment  of  $40,000  made  by  the  river  and  harbor  act  of 
Aagast  18, 1894,  5  dikes  were,  in  1895,  boilt  in  front  of  Fort  Pierre, 
one  dike  in  front  of  Pierre  was  completed,  and  a  second  dike  partly 
completed,  and  a  dam  bnilt  closing  the  chute  behind  Marion  Island. 
The  work  formed  part  of  a  general  scheme  for  rectifying  the  river  in 
this  vicinity,  with  a  view  to  restoring  the  steamboat  lauding  and  prop- 
erly directing  the  river  along  the  Pierre  front.  The  dikes  had  checked 
the  erosion  in  their  vicinity.  The  dam  had  partly  accomplished  its  pur- 
pose, but  had  been  damaged  daring  high  water. 

The  present  project,  adopted  October  2, 1890,  provides  for  expending 
the  allotment  of  $40^000  from  the  appropriation  of  June  3,  1896,  in  re- 
pairing the  dam  b^ind  Marion  Island,  completing  the  nnfinishcMl  dike 
at  Pierre,  revetting  the  right  bank  between  Bad  Biver  (Fort  Pierre)  and 
the  blaff  contact  below,  and  protecting  the  lower  end  of  Marion  Island, 
80  far  as  flinds  permit.  It  is  a  modification  of  a  project  adopted  July 
24, 1806,  which  provided  for  an  expenditure  of  $50,000. 

Expenditures  at  this  locality  to  June  30, 1896,  amounted  to  $39,033.28. 
Daring  the  past  fiscal  year  $24,352.15  was  expended,  by  which  the  re- 
vetment below  Bad  Biver  has  been  completed,  the  dam  behind  Marion 
Island  has  been  twice  repaired,  the  uufiiiished  dike  at  Pierre  has  been 
nearly  completed,  and  the  shore  end  of  a  dike  below  it  constructed. 
The  cutting  below  Bad  Biver  and  some  of  that  on  the  Pierre  front  has 
been  stopped,  and  it  is  thought  that  the  Marion  Island  Dam  will  now 
cause  the  complete  closing  of  the  chute. 

At  Yankton. — The  river  in  the  vicinity  of  Yankton  is  of  excessive 
width,  and  its  channel  is  conAtantly  shifting.  Due  to  changes  in  its 
position  in  the  last  few  years,  a  wide  bar  has  formed  in  front  of  the 
steamboat  landing.  Ko  work  had  beea  done  in  this  vidnity  to  June 
30, 1896. 

A  survey  of  the  reach  was  made  in  October,  1896. 

The  present  project,  adopted  March  23, 1897,  provides  for  the  expend- 
iture of  the  allotment  of  $32,000  from  the  appropriation  of  June  3, 
1896,  in  fairing  out  and  protecting  the  left  bank  above  the  site  of  the 
proposed  bridge,  about  3^  miles  above  Yankton.  The  work  forms  part 
of  a  general  plan  for  rectification  of  about  6.5  miles  of  river  in  this 
vicinity,  with  a  view  to  restoring  the  steamboat  landing  ^d  to  con- 
trolling the  river  in  the  vicinity  of  the  bridge.  The  work  has  not  yet 
been  began,  but  preparations  for  it  are  in  progress.  The  expenditures 
during  the  year  have  been  $502.71. 

At  l?2fepotn& — ^The  left  bsuik  at  this  locality  was  catting  rapidly,  and 
it  was  ftnred  by  the  dtisras  that  the  towUf  althoagh  nearly  2  miles 
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from  tbe  river,  was  in  danger  either  by  direct  eroston  of  the  interven- 
ing land  or  by  the  river  cutting  into  and  occupying  an  old  bed  which 
ran  by  the  town. 

No  work  had  been  done  in  this  vicinity  prior  to  June  30, 1896. 

A  survey  of  the  reach  was  made  in  October  and  I^oveinber,  1896,  A 
project  for  the  expenditure  of  the  allotment  of  $20,000  from  the  appro- 
priation of  June  3, 1S9G,  was  submitted  February  8, 1897,  providing  for 
protection  of  the  left  bank  so  far  as  the  funds  permit.  It  formed  pai't 
of  a  general  plan  for  the  protection  of  about  10,100  feet  of  the  left  bank 
lying  in  front  of  Elkpoint. 

It  was  decided  that  the  funds  should  be  retained  in  the  Treasmy 
until  such  additional  appropriation  is  made  as  will  enable  the  work  to 
be  carried  on  with  safety. 

The  expenditures  during  the  year  have  been  $389.24  (for  survey). 

At  South  Siov^  City. — The  Nebraska  bank  of  the  Missouri  Kiver  in 
front  of  South  Sioux  City  had  been  protected  for  about  4,000  feet 
npsbmm  from  the  lower  bridge,  and  for  about  5,400  feet  upstream  from 
the  upper  bridge,  by  revetments  constructed  by  tlie  owners  of  the 
respective  bridges.  Between  these  two  revetments  about  4,270  linear 
feet  of  bank  was  unprotected  and  was  being  rapidly  eroded.  The  pres* 
ent  project^  adopted  July  24, 1896,  contemplates  the  ezpenditore  of  the 
funds  provided  by  the  river  and  harbor  act  of  June  3, 1896,  in  revetting 
this  unprotected  bank,  in  repaving  the  upper  bank  for  300  feet  farther 
upstream,  and  in  i>rote«ting  the  head  of  the  work  by  a  short  pile  dilte. 
Tbe  project  contemplated  the  expenditure  of  $50,000,  but  as  it  was 
believed  that  the  work  could  be  done  for  the  $40,000  allotted,  no  modi- 
fication of  tbe  project  was  made.  The  work  forms  part  of  a  general 
plan,  described  under  the  next  heading,  for  the  improvement  of  the 
river  in  this  vicinity. 

The  total  expenditures  during  the  year  have  been  $35,074.36.  The 
work  has  been  completed.  Its  result  has  been  the  stopping  of  the 
erosion  on  the  hitherto  unprotected  portion  of  the  town  front. 

At  aioux  City. — In  1889  a  group  of  9  dikes  had  be«n  built  at  tlic  center 
of  the  Sioux  Oity  front  to  check  a  dangerous  erosion.  In  1895  2  dikes 
had  been  built  just  above  this  group  and  2  dikes  of  the  group  strength- 
ened, and  a  group  of  16  short  dikes  built  near  the  upper  limits  of  the 
city  to  protect  the  bank  there.  This  latter  work  formed  part  of  a  gen- 
eral plan  for  the  rectification  of  the  river  in  this  vicinity.  The  present 
project,  adopted  June  10, 1897,  for  the  expenditnreof  the  $40,000  allotted 
from  the  appropriation  of  June  3, 1896,  provides  for  protecting  the  lower 
portion  of  the  city  front  (below  the  Floyd  Kiver),  which  is  seriously 
threatened  by  recent  changes  in  the  position  of  the  channel,  for  mak- 
ing necessary  repairs  to  existing  dikes,  and  for  applying  the  balance  to 
such  work  as  may  be  afterwards  decided  on.  The  project  is  a  modifica- 
tion of  a  project  adopted  February  10, 1897,  the  change  having  been 
rendered  necessary  by  the  changes  in  the  channel  since  the  spring 
ilood.  A  project  providing  for  the  expenditure  of  $50,000,  adopted 
July  24, 1896,  had  been  superseded  by  the  latter. 

Under  the  projects  of  July  24,  1896,  and  February  10,  1897,  fbnr 
barges  were  built,  the  dikes  near  the  upper  limits  of  tbe  oity  have 
been  partially  repaired,  aud  considerable  cODBtructioa  material  pur- 
chased. 

Two  surveys  of  the  reach  have  been  made.  Preparations  are  in 
progress  for  beginning  work  under  the  present  project.  To  June  30, 
1896,  $186,613.93  had  been  expended  in  this  locality.  The  expendi- 
tures during  the  year  were  $15,637,04,  including  $8,259.91,  freight  lia- 
bilities of  previous  year. 
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Joe  kaif^mn. — Fev  good  natural  ice  barbcws  exist  on  the  Upptf  Mi»- 
sootL  The  adopted  project  proTides  for  the  ooDstnictioii  of  two  ies 
htu-bors,  which  hare  be^  located  at  Bock  HaTen,  near  Mandan,  N. 
DalL,  and  on  the  Big  Sioux  Birer  (west  limit  of  Sioux  City)  near  its 
oonflaence  with  the  Missouri. 

The  total  expenditures  to  June  30, 1896,  were  $^1^7.7-1,  by  which 
the  ice  harbor  at  Bock  Haven  had  been  completed,  and  that  on  the  Big 
Sioux  Birer  nearly  completed. 

The  expenditoree  during  the  year  have  been  $1,151.95.  The  ice 
harbor  on  the  Big  Sioux  Biver,  known  as  the  Sioox  Ice  Harbor,  has 
been  completed  by  the  tfcetion  of  14  steel  mooring  posts,  and  the  eon- 
straction  of  a  fence  inclosing  the  Goremment  land. 

Biver  nrvfy. — ^The  project  contemplates  a  detailed  sorvey  of  the 
rirer  &oai  Fott  Baiton,  Mtnit.,  to  Sioox  City,  based  on  the  secondaiy 
triangnlatioo  woifc  ot  the  Hisaoori  Biver  Commission,  with  the  pabli- 
catiim  of  Biap«. 

The  cxpeaditnca  on  the  general  river  sorvey  above  Sioox  City,  prior 
to  adoption  of  prasoit  project  were  about  $60,000,  including  $15,000 
expended  oa  tl»e  mmy  above  Fort  Benton.  The  expenditures  on  the 
present  project  to  Juut  30, 1896,  were  $138,976.39. 

Prior  to  Jane  30.  l*a<,  the  sorvey  had  been  completed  and  mapped, 
and  one  series  ot  the  maps  published.  The  result  has  been  to  fhrnish 
accurate  maps  of  the  river  as  it  existed  at  the  time  of  the  survey. 
There  have  been  no  expenditures  in  this  connection  during  the  fiscal 
year.  The  maps  have  been  stored  at  the  Sionx  City  ofiSce,  and  tlie 
published  sheets  distribated  in  accordance  with  law. 

The  total  expenditures  on  the  Missionri  Biver  between  Stnbbs  Ferry 
and  Sioox  City  to  June  30,  1896,  except  for  snagging,  were  abont 
$1,254,729.27.  In  addition  aboot  $10,000  was  expended  on  the  general 
river  sorvey  above  Stabbs  Fmy. 

It  is  anderstood  to  be  the  intention  of  Congress  tooonttnoeimpTove- 
ments  at  BiKmarck,  Pierre  (both  sides),  Yankton,  Blkpoint,  and  Sionx 
City,  and  for  the  purpose  of  economical  work  at  those  localities,  an 
estimate  of  $675,000  is  submitted,  with  recommendatiou  that  the  allot- 
ment of  this  amount  be  left  to  the  discretion  of  the  Secretary  of  War. 
This  anioont  is  in  additioo  to  the  estimate  ($31,675)  submitted  for 
improvement  of  the  river  between  Great  Falls  and  Stobbs  Fexry, 


Jaly  1,  1896.  bslauM  hnexpended  $301,994.97 

Pro  rmta  redoctioiu  t«  adjnrt  diicrepancy,  &cc  Jane  3, 1896. . .        000. 00 

Jnne  30, 1897,  aMCMmtexpaidBddiimis  fiscal  year  Ul,0)«.21 

 161,086.24 


Jnly  1, 1897,  balance  nnaxpended   HQ,  906. 73 

Jnly  1, 18S7,  oaUUnding  liabilities   18, 742. 11 

July  1, 1887,  amouiU  eorered  by  nneompleted  oontracta   1(K  722. 36 

  29,461.47 

July  1, 1897,  balance  avaOable   111,444.36 


Arnunnt  (estimated)  required  for  completion  of  eziBtinc  prqjeet: 

Great  FaUe  to  Stabbs  Feiry   1 14, 812. 50 

Great  Falle  to  Sioox  City   Indatinite. 


AmoaattbatcanbeprofitablyexpeQdedinfiBoalyearenclingJnDe90,1899  706^675.00 
Submitted  in  compliance  with  reqnirements  of  st'ctiona  2  of  river  and 
barbttc  acta  of  1866  and  1867  and  of  sundry  ciTil  act  of  June  4, 1897. 

(See  Appendix  Z  1.) 

2.  Improving  Upper  ^fis»ottri  River  by  inagffing. — In  its  origiiud  iMm- 
dition  the  "sandy  river''  between  Carroll  and  Sioux  City  was  greatly 
obstructed  by  spags,  and  to  a  less  extent  by  loose  xooks. 
XKG  97  22 
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The  original  project  adopted  in  1890  provides  for  removing  the  obatmc- 
tions  and  the  temporary  improvement  of  the  worst  shoals,  at  an  esti- 
mated cost  of  $50,000  annually.  The  vork,  began  in  1891,  has  beeu 
continaed  in  each  subsequent  year  under  allotments  and  appropriatioDB 
for  this  purpose.  Prior  to  Jane  30, 1896,  three  snag  boats  had  been  con- 
structed or  parchased  and  had  been  operated  as  funds  permitted.  The 
total  expenditures  to  Jane  30, 1896,  were  $289,958.95,  from  allotments, 
aggregating  $193,073.53,  from  the  general  appropriations  of  1^0  aud 
1892,  and  from  the  specific  appropriations,  aggregating  $150,000,  of 
March  3, 1893,  August  18, 1894,  and  June  3, 1896. 

The  result  of  the  work  was  to  keep  the  river  fairly  dear  of  obstrno- 
tions,  aud  to  temporarily  increase  the  depth  over  some  bad  shoals. 

Daring  the  past  fiscal  year  $27,417.61  was  expended.  All  the  boats 
have  been  in  service,  bat  funds  have  not  permitted  their  constant  opera- 
tion. The  aggi'egate  time  was  equivalent  to  three  hundred  aud  thirty 
days  for  one  boat.  The  results  were  956  snags  and  miscellaneoas 
obstmctions  removed,  2,732  trees  cat  on  caving  banks,  and  5,46U  miles 
of  river  passed  over. 

Extraordinary  repairs  on  one  of  the  boats  are  in  progress. 

J11I7  1, 1896,  balance  anexpended  $52, 953. 05 

Jnly  30,  1887,  nmoont  expended  during  fiecal  year   27, 417. 61 

Jaly  1,  1897,  balance  unexpended   25, 535. 44 


imonnt  (esthnated)  leqnired  for  completion  of  existing  project  (an- 

nuaUy)   50,000.00 

'  Amountihatcanbeprotitabl^expendedinflsoalyeareudtDgJuuedO,  1899  50,000.00 

Submitted  in  compliance  -with  requiremenhi  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  Juno  4, 1897. 

(See  Appendix  Z  2.) 

5.  Tellotestoiu  Biver,  Montana  and  North  Dakota* — Originally  the 
channel  below  Miles  City  was  greatly  obstracted  by  rooks,  rapids,  bars, 
and  sharp  tarns,  so  that  navigation  was  almost  impossible  at  low  water 
above  Glendive  and  quite  difficalt  below.  The  original  project  adopted 
in  1879  contemplated  rock  removal  and  contraction  works  at  shoals  and 
a  survey  of  the  river.  Since  1884  the  work  had  been  limited  to  the  por- 
tion between  Glendive  and  the  mouth. '  No  work  was  done  under  the 
project  after  1885,  navigation  having  ceased. 

The  total  exi)enditure8  to  June  30,  1896,  were  $122,029.59,  including 
cost  of  surveys,  $19,000.  The  results  were  to  give  a  low- water  depth  of 
3  feet  or  more  at  all  points  improved,  bat  the  works  have  since  det^- 
orated  and  these  depths  do  not  now  exist  at  all  the  improved  points. 
The  survey  was  completed. 

The  present  prqject  adopted  October  16, 1896,  provides  for  expendi- 
ture of  the  $10,000  appropriated  by  act  of  Jane  3, 1896,  in  protecting 
the  right  bank  in  fW>nt  of  Glendive.  This  work  nas  since  been  com- 
pleted. The  result  has  been  to  stop  the  erosion  of  the  town  ft-out. 

Jnly  1,  1896,  balance  unexpended  $21, 720. 41 

June  80, 1807,  amount  expended  during  flscal  year   9, 948. 69 


Jnly  1,  1897,  balance  unexpended   11, 771. 72 

July  1,  1897,  outstanding  liabilities   51. 31 

Jnly  1, 1897,  balance  available   11, 720. 41 

"^«ie  Appendix  Z  3.) 


$5,  410.  OCT 
1, 920. 00 


Jn^  1, 1897,  unonnt  covered  by  unoompleted  contiaote. 


7,330.00 


July  1,  1897,  balance  available 


18, 205.44 
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DIPEOVEMENT  OP  CUMBEBLAKD  EIVEE,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FOBKED  DEEB  BIVEBS,  TENNESSEE. 

TbiB  district  was  in  the  charge  of  Capt.  John  Biddle,  Corps  of  Engi- 
neers. Division  Engineers,  Col.  J.  W.  Barlow,  Corps  of  Engineers,  to 
May  7, 1897,  and  CoL  Henry  M.  Robert,  Corps  of  Engineers,  since  that 
date. 

1.  Obion  BiveTf  Tennessee. — This  stream  flows  wholly  within  the  State 
of  Tennessee.  It  rises  in  the  western  part  of  that  State,  and  running 
in  a  southwesterly  direction  abont  75  miles  enters  the  Mississippi,  near 
Hale  Point,  about  95  miles  above  Memphis.  The  head  of  navigatioii  is 
Obion,  Tenn. 

An  examination  was  made  in  1880  and  an  instrumental  surver  in 
1891.  The  width  of  the  stream  varies  from  80  to  200  feet;  the  height 
of  the  banks  is  ftom  10  to  18  feet  above  low  water;  the  depth  in  the 
pools  is  generally  over  5  feet  at  low  water,  but  at  the  shoals  a  depth  of 
only  IS  inches  is  frequently  found.  The  channel  in  its  origiuiU  condi- 
tion was  very  crooked  and  greatly  obstrnctcd  by  heavy  drift,  snags,  and 
overhanging  trees,  and  practically  closed  above  the  month  of  Forked 
Deer  Biver  against  the  smallest  steamboats. 

The  original  project,  adopted  Augnst  3, 1892,  sought  to  secure  at  low 
water  a  navigable  channel  of  not  less  than  3  feet  depth  between  Obion, 
Tenn.,  and  month  of  river,  about  68.8  miles,  by  clearing  the  channel  of 
snags,  drift,  and  overhanging  trees;  constructing  wing  dams  at  the 
most  obstructive  shoals;  straightening  the  very  tortuous  channel  by 
cutting  through  several  sharp  bends,  and  making  the  cut  ofi's  suffi- 
ciently wide  and  deep  by  clearing,  grubbing,  and  excavating;  cloaing 
the  old  channel  by  means  of  pile  and  brash  dams  where  necessary,  at 
an  estimated  cost  of  $50,000. 

The  original  project  and  estimate  were  modified  June  1, 1897,  for  the 
reason  tiiat  tiie  amount  originally  estimated,  $50,000,  is  wholly  inade- 
quate to  produce  the  results  c^ed  for  in  the  project  as  originally  sub- 
mitted; that  is,  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work.  It  is  doubtfhl  whether  this  result  can  be  obtained 
at  all  by  that  method  (Report,  Chief  of  Engineers,  1896,  p.  1899),  and  the 
project  is  now  limited  to  the  work  of  removal  of  such  obstructions  as 
prevent  navigation  and  to  the  maintenance  of  the  channel  as  improved 
from  year  to  year.  The  estimated  cost  of  such  clearance  and  mainte- 
nance is  abont  $2,500  per  year. 

Three  appropriations,  aggregating  $21,000,  have  been  made  for  this 
improvement.  The  amount  expended  to  the  close  of  fiscal  year  ending 
June  30, 1896,  was  $14,256.88,  which  was  applied  to  the  removal  of 
snrfiice  obstructions,  principally  drifl^  and  has  resulted  in  opening  up 
the  river  and  obtaining  comparatively  safe  navigation  to  Obion,  Tenn., 
the  npper  reaches  of  the  river  having  been  closed  for  more  than  fifty 
years.. 

During  the  fiscal  year  ending  June  30, 1897,  the  amount  expended  in 

the  channel  was  $1,540,13.  The  work  consisted  of  clearing  away  sur- 
face obstructions  fi-om  Obion  to  month  of  river,  the  advantages  derived 
being  the  removal  of  a  large  number  of  snags  and  trees  carried  into 
the  channel  by  caving  banks,  principally  in  the  lower  reaches  of  the 
river. 

All  the  work  upon  this  stream  has  been  carried  on  by  hired  labor, 
the  only  method  economical  and  advantageoos  to  the  Government  and 
the  work. 

The  commerce  of  the  lower  river  is  principally  lumber  cut  by  the 
nnmeroos  sawmills  on  or  near  the  stream.  The  Inmbw  reaches  a  mar- 
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ket  on  the  HissiaBippi  Biv bat  it  is  impracticable  to  get  data  showing 
quantities  of  materials  so  sliipped,  as  no  known  records  are  kept  of  ship- 
ments by  river.  So  far  as  can  be  ascertained,  the  improvements  have 
given  material  aid  to  the  lamber  interests  involved. 

The  commerce  of  the  npper  river  consists  largely  of  Inmber  and 
grain,  which  is  moved  between  points  on  the  river  immediately  below 
Obion,  Tenn.,  and  rendered  possible  only  by  the  improvements  made. 
Ko  reports  have  been  received  of  the  commerce  of  this  steeam  daring 
the  present  fiscal  year. 

July  1,  1896,  balance  unexpeuded   *6, 743. 13 

Jane  30, 1897,  amount  expended  daring  fiscal  year  _   1, 540. 13 

July  1,  1897,  balance  unexpended   6, 202. 99 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 


I  Submittod  in  compliance  with  requirements  of  sections  2  of  river  and 
i   bu^bor  acts  of  1866  and  1867  and  of  sondty  civil  act  of  Jnne  4, 1897. 

(See  Appendix  A  A 1.) 

J2.  Forked  Deer  Eiver,  Tennegnee. — ^This  stream  lies  wholly  in  the 
State  of  Tennessee.  The  name  as  here  used  includes  the  North  and 
South  forks  and  the  main  stream  formed  by  their  junction. 

The  North  Fork  rises  in  Gibsou  Oounty  and  the  Middle  Fork  in  Gar- 
roll  County.  These  streams  nnite  abont  15  miles  above  Dyersbnrg, 
thence,  fiowing  westerly  under  the  name  of  either  North  Fork  or  Mid- 
dle Fork  past  that  town,  joins  the  South  Fork  8^  miles  below,  thas 
forming  the  main  stream  of  the  Forked  Beer  Hiver. 

The  South  Fork  rises  in  McNairy  County  and  flows  in  a  general 
northwesterly  direction  for  abont  260  miles.  Jackson,  about  148  miles 
above  its  jauction  with  the  North  Fork,  is  held  to  be  the  head  of  navi- 
gation.  The  stream  for  some  distance  below  Jackson  is  very  small. 

The  maiu  stream  flows  southwesterly  and  enters  into  the  Obion  Bivw 
3^  miles  above  its  mouth. 

Formerly  the  Forked  Deer  Kiver  entered  the  Mississippi  through  two 
channels  about  18  mileti  below  the  present  mouth  of  the  Obion  Aiver. 
These  outlets,  now  called  "Lost"  and  "Old  "channels,  are  nearly  closed 
by  snags  and  drifts,  but  water  flows  through  them  during  high- water 
stages  in  the  Mississippi  Kiver,  About  fifty  years  ago  the  State  of 
Tennessee  cut  a  canal  about  three-foarths  of  a  mile  long,  known  as 
"Tiger  Tail,"  shutting  ott'  the  former  outlet  and  shortening  the  Forked 
Deer  Biver  about  one-half. 

The  navigable  channel  way  throughout  its  entire  length,  from  Dyers- 
burg,  Tenn.,  on  the  North  Fork,  and  from  Jackson,  Teuu.,  on  the  South 
Fork,  to  the  Mississippi  liiver  was  in  its  original  condition  greatiy 
obstructed  by  snags,  embedded  logs,  leaning  trees,  and  large  accumn- 
latious  of  drift,  the  upper  sections  of  the  North  Fork  and  South  Fork 
being  very  crooked  and  the  bends  short  aud  numerous.  The  North 
Fork  below  Dyersburg  averages  65  feet  in  width;  the  South  Fork  about 
the  same.  From  the  junction  of  the  North  and  South  forks  to  Key 
Comer,  the  last  highland  on  the  main  river,  11^  miles,  the  river  is  from 
150  to  200  feet  wide,  though  at  several  sharp  bends  it  is  narrowed  to 
80  or  100  feet,  the  channel,  however,  at  these  points  being  generally 
clear  and  deep  and  the  banks  uniform  and  unbroken,  showing  but  little 
erosion.  The  fall  in  20  miles  is  6.58  feet.  From  Key  Comer  to  the 
Obion  Biver,  9^  miles,  with  a  fall  of  15.77  feet,  the  river  flows  through 
the  Mississippi  bottom  Ifuids,  shoaling  rapidly  and  being  very  crooked. 
The  banks  are  high  but  alluvial,  and  therefore  subject  to  heavy  ero- 
sion. From  the  mouth  of  the  Forked  Deer  Biver  to  moulh  of  the  Obion 
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Biver,  Tennessee^  3^  miles,  there  is  a  fall  of  4.20  feet,  channel  width 
&om  CO  to  100  feet,  but  very  deep.  The  bars  at  the  months  of  the 
Forked  Deer  and  the  Obion  form  the  principal  obstructions  to  naviga- 
tloD  of  this  section. 

Fonr  examinations  and  one  survey  have  been  made  of  the  main 
Forked  Deer  Biver  and  its  two  navi^ble  branches — the  Korth  Fork 
and  the  South  Fork — during  the  period  from  1873  to  1897. 

The  originiJ  project  provided  for  removing  snr&ce  obstructions  so  as 
to  give  greater  ease  and  safety  to  navigation,  at  an  estimated  cost  of 
$30,750.  By  act  of  July  13, 1893,  $3,000  was  appropriated  for  "com- 
pleting improvement;"  consequently  at  the  close  of  the  fiscal  year  end- 
ing June  30, 1807,  there  was  then  no  existing  approved  general  project 
for  improving  the  Forked  Deer  River. 

The  project  originally  provided  for  the  same  class  of  duuinel  work 
upon  the  main  stream  and  its  navigable  branches. 

The  amount  expended  to  Juno  30, 1896,  upon  the  Sonth  Fork  was 
$12,500,  and  upon  the  Korth  Fork,  $12,484.24;  total,  $24,984.24. 
These  expenditures  resulted  in  putting  the  North  and  South  forks  in 
fairly  good,  navigable  condition.  TTpon  the  South  Fork  the  improve- 
ments are  reported  to  have  beom  very  advantageous  to  flatboat  naviga- 
tion. The  removal  of  sur&oe  obstruotaons  from  the  main  stream,  below 
the  junction  of  the  forks,  has  aided  small  steamboats  to  navigate  it 
foi  about  eight  months  of  each  year.  The  project  for  maintenance'^ 
of  the  improvements  effected  is  based  upon  the  act  of  June  3, 1896, 
appropriating  $1,000  for  that  purpose.  Dnring  the  fiscal  year  ending 
June  30, 1897,$1,001.12  has  been  expended— $985.36  for  "maintenance^ 
and  $15.76  for  general  expenses. 

In  July,  1896,  an  examination  was  made  of  the  channel  of  the  South 
Fork  to  ascertain  what  was  necessary  to  be  done  for  the  "  mainte- 
nance "  of  the  improvements  already  secured.  Active  operations  were 
begun  on  the  South  Fork  October  11,  and  closed  for  the  season 
2^ovember  24,  by  reason  of  exhaustion  of  available  funds.  The  chan- 
nel below  Chestnut  Bluff  was  pretty  thoroughly  cleared  of  surface 
obstructions.  All  work  was  done  by  hired  mbor,  the  only  method 
practicable  upon  this  stream. 

The  commerce  of  Forked  Deer  River  and  its  branches  consists  prin- 
cipally of  lumber  and  logs,  moved  between  Dyersburg  and  the 
Mississippi  Biver.  The  freight  reported  for  the  present  fiscal  year  is 
80,258  tons,  at  an  estimated  value  of  $59,500. 

The  amount  estimated  for  as  required  for  "maintenance"  of  the 
improvements  effected  in  the  Forked  Deer  River  and  Its  navigable 
branches  js  $3,000.  (See  House  Doc.  Ko.  282,  Fifty-fourth  Congress, 
second  session,  and  Appendix  A  A  4  of  this  report.) 

July  1,  1896,  balance  unexpended   $1,015.  76 

June  30,  1867,  fimoant  expended  during  flscal  year   1, 001. 12 

Jnly  1,  1897,  bailee  unexpended   14.  Al 

{Amount  tliat  can  be  proAtably  expended  In  fiscal  year  ending  June  30, 
1899,  for  niaintenauce   3,000.00 
Submitted  in  compliance  witb  requirements  of  Bectiona  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  snndiy  clril  act  oT  June  4, 1897. 

{See  Appendix  A  A  2.) 

3.  The  ^forth  or  Middle  Fork  of  Forked  Beer  River ^  Tennessee,  from 
Dyersburg  to  the  Obion  River  and  from  thence  to  the  Mississippi  River. — 
This  stream  is  locally  known  as* the  Jforth  Fork,  Forked  Deer  River, 
and  Obion  River,  having  a  total  length  of  33  miles.  The  Forked  Deer 
Biver,  including  the  North  Fork,  has  beui  previously  described  (see 
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preceding  pages),  and  is  here  repeated  beoaose  a  separate  item  of 
appropriation  has  beeu  made  for  the  entire  stream  under  the  local 
head  of  the  Horth  Fork,  which  is  only  one  of  the  navigable  branches 
of  the  main  rirer. 

A  survey  was  made  from  Dyersburg,  Tenn.,  to  the  Mississippi  River 
in  1894,  and  resurvey  in  1897  from  Dyersburg  to  the  Obion  River.  It 
is  held  in  tlie  reports  submitting  these  sarveys  that  the  stream  can  not 
be  made  navigable  all  the  y6ar  by  means  of  channel  work,  and  that  a 
permanent  low-water  navigation  is  not  considered  practicable  except 
by  means  of  canalization.  A  general  estimate  of  (400,000  was  made 
for  a  slack-water  system. 

By  act  of  June  3, 189G,  $5,000  was  appropriated  for  improving  the 
stream  from  Dyersburg  to  the  Mississippi  River  under  the  general 
name  of  Korth  or  Middle  Fork  of  Forked  Deer  River,  Tennessee.  The 
approved  project  for  its  expenditure  Is,  as  provided  by  said  act,  to 
clear  the  chan'nel  of  surface  obstructions,  to  reduce  bars  and  shoals  at 
various  points  so  an  to  deepen  the  channel  and  make  it  navigable  for 
small  craft  at  a  3-foot  stage  from  Dyersburg  to  the  Mississippi  River. 

No  expenditures  were  made  for  this  specific  work  daring  the  fiscal 
year  ending  June  30, 1896. 

During  the  present  fiscal  year  the  sum  of  $1,052.94  was  expended  in 
channel  work.  Operations  were  begnn  September  23  by  blasting  ont 
sunken  logs  and  trees  that  ibrraed  a  bar  at  month  of  Forked  Deer 
River,  and  cotitiuued  up  main  stream  to  mouth  of  South  Fork,  about  21 
miles,  removing  suags,  logs,  leaning  trees,  and  surfEkce  obstructions 
generally.  The  channel  in  the  lower  reaches  of  river  was  obstructed 
by  a  continuous  mass  of  drift,  stumps,  and  logs,  requiring  the  use  of 
explosives  to  effect  a  passage.  Work  was  suspended  October  11  for 
the  season. 

The  commerce  of  this  stream,  so  far  as  can  be  ascertained,  consists 
almost  wholly  of  logs,  lumber,  and  timber  products,  moved  in  rafts  or 
fiatboats. 

The  benefits  derived  from  the  improvements  are  somewhat  indefinite. 
There  is  no  doubt  that  new  timber  lands  have  beeu  opened  up  and 
a  certain  amount  of  local  navigation  dev^oped,  mostly  rafting  logs  to 
mills  and  carrying  off  the  sawed  lumbar. 

July  1, 1896,  balamoe  unexpended   95, 000. 00 

Jane  SO^  18fr7,  wnount  expended  daring  flsoal  year   1, 052.  M 

July  1,  1897,  balanee  aoexpended   S,  947. 06 

(See  Appendix  A  A  2.) 

4,  Cumberland  Biver,  Tennessee  and  Kentucky. — (a)  Setovf  yashBille 
{191  miles). — This  section  of  the  river  is  usually  navigable  for 
moirthsin  each  year  for  all  steamboats  plying  upon  it;  for  boats  not 
drawing  over  3  feet  from  six  to  eight  monthsj  tor  boats  drawing  16 
inches  or  less  the  whole  year,  thougli  navigatiou  is  practically  closed  for 
several  months  during  low  water. 

An  examination  was  made  of  this  section  in  1871,  and  the  channel 
was  found  to  be  of  the  same  general  character  throughout  its  entire 
length,  obstructed  by  rock  ree£9,  bowlders,  gr&vel  and  sand  bars,  snags, 
and  overhanging  trees. 

Tlie  project  based  on  this  examination  provided  for  the  removal  of 
the  surface  obstructions  and  deepening  the  channel  by  excavation  and 
the  building  of  Tiug  dams.  This  prcyect  was  supplemented  in  1888,  on 
the  recommendation  of  a  Board  of  Engineer  OtHoers,  by  the  proposed 
Gonstiwstiou  of  a  pile  dike  with  crib  snpfffstxuctnre  for  the  improvement 
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of  the  channel  at  the  inoath  of  the  river,  from  Sipithland  to  the  deep 
waters  of  the  Ohio,  for  which  Oongreas  made  provision  in  river  fuia 
harbor  act  of  September  19, 1890. 

The  total  amount  appropriated  nnder  the  original  project,  by  acts  of 
1871  to  1890,  inclusive,  was  $305,000,  which  has  been  expended,  result- 
ing in  lengthening  the  season  of  navigation  by  giving  an  i  ncreased  depth 
at  low  water  and  greater  secarity  in  the  passage  of  obstructions. 

A  resarvey  of  the  mouth  of  the  river  was  made  in  Kovember,  1896, 
nnder  the  provisions  of  act  of  June  3, 1896.  The  report  is  published 
in  House  Doc.  Ko.  283,  Fifty-foorth  Congress,  second  session,  and  also 
as  Appendix  A  A  5  of  this  report 

In  1889,  under  provisions  of  act  of  Angust  11, 1888,  a  survey  was 
made  of  the  Lower  Cumberland  Biver  from  Kashville  to  its  month  to 
ascertain  whether  necessary  to  establish  locks  and  dams.  On  this  sur- 
vey, and  estimates  sabmitted  therewith,  is  based  the  existing  project  for 
improving  the  river  below  Nashville,  consisting  of  (1)  the  extension 
of  the  lock-and-dam  system  of  the  Upper  Gnmberland  to  the  lower 
river  by  the  construction  of  7  locks  and  dams,  extending  from  ueaf 
the  month  of  Harpeth  Biyer  (Lock  A)  to  Big  Eddy  Shoals  (Lock  G), 
the  lock  chambers  to  be  each  280  feet  available  length  by  52  feet  width, 
the  lifts  of  the  lock  varying  from  8^  to  11^  feet,  aggregating  about  70 
feet;  (2)  of  the  improvement  of  the  Kentucky  Chute  atmouUiof  river, 
as  recommended  by  Board  of  Engineer  OfiBcers  June  IC,  1888  (Beport  of 
Chief  of  Engineers,  1888,  p.  1628);  (3)  of  the  channel  worl^  necessary 
below  Look  G,  between  Big  Eddy  Shoals  and  month  of  river,  and  (4) 
suagging  and  removal  of  snr&oe  obstructions  below  Kashville.  Total 
estimate  of  cost  of  entire  improvement,  $1,96^600.  (Beport  of  Chief 
of  Engineers,  1890,  pp.  2151-2161.) 

The  act  of  July  13,  1892,  appropriated  $40,000  for  continuing  the 
iotprovement,  including  the  month  of  the  river,  and  '^that  $10,<K)0  of 
this  sum,  or  so  much  thereof  as  may  bo  necessary,  shall  be  available  for 
acquiring  site  and  locating  lock  and  dam  near  the  month  of  Harpeth 
Biver,  Tennessee,"  Tliis  provision  forms  the  initial  appropriation  for 
operations  under  the  project  or  plan  as  above  stated. 

Harpeth  Shoals  are  the  most  formidable  obstruction  to  the  naviga- 
tion of  the  Lower  Cumberland,  and  to  overcome  this  obstacle  the  pres- 
ent prqjeet  has  in  view  that  the  look  and  dam  near  mouth  of  Harpeth 
Biver,  41}  miles  below  ItTashviUe,  be  pressed  to  completion  as  rapidly 
asposBible. 

Three  appropriations,  aggregating  $150,000,  have  been  made  for 
work  under  the  project  for  canalization. 

The  amount  expended  to  June  30, 1896,  nnder  present  project,  was 
$43,148.94,  from  which  the  sites  of  lock  and  abutment  of  Bam  A  were 
purchased  near  the  month  of  Harpeth  Biver;  temporary  buildings 
erected;  lock  site,  right  of  way,  and  bank  at  lock  approaches  cleared; 
cofferdam,  700  feet  long,  built;  riprap  protection  placed  at  junction  of 
dam  and  bank;  lock  chamber  excavated,  so  far  as  advisable  to  be  done 
prior  to  laying  masonry  of  lock  walls;  channel  cleared  of  surface 
obstructions  below  Naslkville. 

The  appropriation  of  June  3, 1896,  $80,000,  is  sufficient  only  to  begin 
the  work  of  construction  of  Lock  A^  not  to  complete  it. 

During  the  0scal  year  ending  Jane  30, 1897,  $19,991.73  was  expended, 
of  which  $1,302.22  was  applied  to  open-channel  work. 

At  Lock  A,  41}  miles  below  NashvUle,  active  operations  were 
resumed  November  24,  and  continned  wif^  a  small  force  to  end  of  fiscal 
year.  The  work  was  mostly  of  a  pi'eparatory  character. 
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At  Lock  B,  51  miles  beloT  Kashville^  at  Hollingsworth  Landing,  the 
sites  were  determined  and  the  map  is  nearly  completed.  Final  action 
in  regard  to  location  is  expected  to  be  had  early  in  the  present  fiscal 
year. 

The  availability  or  adaptability  of  the  improvement  for  the  purposes 
of  navigation  and  commerce  was  not  increased  at  the  close  of  the  fiscal 
year  by  work  done  nnder  the  existing  project,  and  can  not  be  nntil 
Lock  A  is  completed  and  operated.  The  cost  of  maintenance  of  the 
river  in  its  present  condition,  as  improved  by  the  open  channel  work  of 
past  years,  is  estimated  at  abont  $5,000  per  annum,  which  will  necessa- 
rily be  increased  as  each  lock  is  completed. 

The  commerce  of  the  Lower  Cumberland  River  dnring  the  fiscal  year, 
BO  far  as  conld  be  ascertained,  consisted  principally  of  grain,  tobacco, 
sand,  lumber,  bricks,  salt,  staves,  and  general  merchandise,  aggre* 
gating  32,703  tons,  having  an  estimated  vaiue  of  $1,612,637.60. 


July  1 , 1896,  balance  unexpended   9106, 851. 06 

Jane  30, 1897,  amonnt  expended  dnring  fiscal  year   19, 991. 73 


1897, balance nnexpended   86,859,83 

Jnly  1, 1897,  oatstanding  ItabUfUei   S,  280. 10 


Jnly  1, 1897,  l^nce  available   83,  579.  23 


Amount  (estimated)  requirod  for  completion  of  existing  project  1, 8U,  600. 00 

Amount  that  can  lie  profitably  expended  in  fiscal  year  ending  June 

30,1899    500,000.00 

Amount  Te<|uirud  for  maintenance  in  fiscal  year  ending  June  30, 1899.  6, 000. 00 
Submitted  in  compliance  with  reoniremmta  of  sections  3  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  Jane  4, 1897. 


{b)  Above  Nashville. — Fnm  Ifashville  to  head  of  Smith  SkoalSj  mouth 
of  Bock  CaatJe  River  {337  miles). — This  section  of  the  river  is  usually 
navigable  from  ifashville,  Tenn.,  to  Point  Burnside,  Ky.,  foot  of  Smith 
Shoals,  for  steamboats  drawing  not  more  than  3  feet  from  four  to  six 
months  of  each  year:  for  boats  of  greater  draft  from  two  to  three 
months.  The  fall  is  223  feet,  or  about  8  inches  per  mile.  From  Nash- 
ville to  Caney  Fork  River  (Carthage,  116  miles),  the  river  is  navigable 
for  steamboats  of  2^  feet  draft  from  six  to  eight  months,  and  for  those 
of  greater  draft  four  or  five  months.  Steamboats  of  light  draft  can 
ascend  to  Borkesville,  236  miles  above  Nashville,  for  from  five  to  seven 
months,  and  larger  boats  foor  or  five  months. 

Examinations  and  surveys  were  made  in  1870, 1874,  1879,  and  1880, 
which  fbrmed  the  basis  under  which  work  was  done  until  the  adoption 
of  the  present  project.  The  character  of  the  navigable  channel  way 
and  the  obstnictions  in  the  river  above  Nashville  are  of  the  same  gen- 
eral charaotw  througbont,  consisting  of  ledges,  gravel  and  sand  bars, 
bowlders,  snags,  overhanging  trees,  and  rapid  currents,  and  of  mill- 
dams  in  the  section  of  the  river  above  the  mouth  of  Jeilico  Greek. 
Under  the  old  project,  $346,000  had  been  appropriated  and  expended 
above  Nashville,  in  ox>en-channel  work,  resulting  in  obtaining  an 
increased  depth  at  the  principal  obstructions  and  securing  a  longer  and 
safer  period  of  navigation. 

Instrumental  surveys  were  made  in  1882  and  1883,  which  with  accom- 
panying estimates  (Report  of  Chief  of  Engineers,  1884,  p.  16G3  et  seq.), 
famish  the  basis  of  the  present  project  for  the  radical  improvement  of 
the  Camberland  River. 

This  project  originally  provided  for  the  construction  of  23  locks  and 
dams  between  Nashville,  Tenn.,  and  Burnside,  Ky.,  and  of  7  locks  and 
2  dams  at  Bmith  Shoals,  using  the  river  itself  as  a  canal,  1  dam  at  Mill 
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Shoals,  and  tbe  other  at  or  near  Shadowen  Shoals,  at  an  estimated  cost 
of  $4,077,922.  The  project  stated  that  the  23  locks  between  I^I^ashville, 
Tenn.,  and  Burnside,  Ky.,  "should  be  abont  CO  feet  wide  and  250  feet 
between  miter  sills,  thongh  perhaps  smaller  dimensions  woald  answer 
the  purpose"  (Report  of  Chief  of  Engineers,  1884,  p.  1664),  and  that 
the  dimensions  of  the  7  locks  at  Smith  Shoals  were  tobe"55by  140  feet 
in  the  chamber."  (Report  of  Chief  of  Engineers;  1882,  p.  1864.)  This 
project  was  modified  by  enlarging  the  dimensions  of  each  lock-chamber 
to  280  feet  length,  62  fbet  width,  and  from  10  to  12  feet  lift  with  4  feet 
of  water  on  lower  and  5  feet  on  npper  miter  sill.  (Report  of  Chief  of 
Engineers,  1888,  p.  1623.)  The  project  was  farther  modified  as  to  chan- 
nel depth  by  increasing  the  depth  of  water  to  6J  feet,  thns  i)roviding 
for  a  minimum  navigation  of  6  feet  instead  of  4  feet.  Approved  Kovem- 
ber  29, 1890.  Locks  ^os.  2,  3,  and  4,  as  constructed,  have  a  uniform 
depth  of  6^  feet  on  the  sills.  The  project  was  again  modified  Angnst 
12, 1895,  by  reducing  the  number  of  locks  on  the  Smith  Shoals  section 
to  six. 

The  present  project,  therefore,  provides  for  the  complete  canalization 
of  the  Cumberland  River  from  Kashville,  Tenn.,  to  the  head  of  Smith 
Shoals — mouth  of  Kock  Castle  River — ^by  a  system  of  lorkage,  consist- 
ing of  29  locks  and  dams,  if  that  number  be  necessary,  23  below  Burn- 
side,  Ky^  and  6  above  that  point — ^tbe  Smith  Shoals  section — with  a  view 
to'  secure  a  minimum  efaannel  depth  of  6  feet;  locks  to  be  each  280  feet 
long  by  63  feet  wide,  and  having  from  10  to  12  feet  lift,  at  an  estimated 
cos^  as  revised,  of  $9,000,000.  (Report  of  Chief  of  Engiueers,  1896, 
pp.  1911, 1916,) 

The  cost  of  maintenance  of  the  river  in  its  present  condition,  as 
improved  by  open-channel  work  of  past  years,  including  the  necessary 
annual  snagging  operations,  is  estimated  to  cost  about  $5,000  ])er 
annum,  which  estimate  will  necessarily  be  increased  as  each  lock  is 
completed. 

The  amount  expended  to  close  of  fiscal  year  ending  June  30, 1896,  was 
♦863,326.74,  of  which  $18,506.76  was  expended  on  account  of  the  Smith 
Shoals  section.  This  expenditure  has  been  applied  under  the  present 
prtyect  to  the  examination  for,  and  purchase  of,  sites  for  locks  and 
abatments  of  Bams  Nos.  1  to  6j  fienoing  United  States  lands;  clearing 
Bites;  erecting  temporary  buildings;  constmcting  Locks  Nob.  1,  2,  3, 
and  4  and  abntment  of  Dam  No.  1;  building  lock-keeper's  house,  Lock 
No.  1;  procuring  stone,  building  cofferdams,  and  excavating  and  con- 
creting foundation  of  chambet*  of  Lock  No.  5;  buying  dredge  boat  and 
building  new  hull  for  same;  changing  U.  S.  snag  boat  Weitzel  into 
towboat,  refitting  her  with  new  powerful  machinery,  etc.;  building 
the  tender  John  Fhcenix  and  towboat  Susette  and  six  large-decked 
stone  barges  for  nse  in  work  of  lock  construction;  clearing  channel  of 
surface  obstructions  from  Nashville, Tenn.,  to  Burnside,  Ky.;  reducing 
rock  ledges  and  gravel  bars;  repairing  and  extending  riprap  dams,  a 
few  miles  below  Burnside,  Ky.,  and  paying  authorized  nnd  contingent 
expenses  pertaining  to  tbe  whole  work.  The  amount  expended  during 
the  fiscal  year  ending  Jane  30, 1897,  was  $78,692.41,  of  which  $859.68 
was  expended  on  acconnt  of  Smith  Shoals  section.  The  funds  were 
applied  to  the  porofaase  of  lands  for  sites  for  lock  and  abntmdnt  of 
Dam  No.  7,  and  abutment  of  Dam  No.  22,  and  to  the  following  spedfied 
work :  At  Lock  No.  2,  completing  masonry  of  lock  walls  October  26, 
1896;  protecting  banks  by  riprapping  and  paving;  at  Lock  No.  5,  pre- 
paring foundation  for  lock;  repairing  U.  S.  steamer  Weitzel:  clearing 
channel  of  sorface  obstructions  fam  Gloyda  Landing  to  Nashville. 
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Adyertisement  was  made  for  proposals  to  supply  stone  for  lock 
masonry,  to  be  opened  March  10,  1897.  Only  one  bid  was  received, 
Aggx^gatiug  $238,958.14,  which  was  rejected  as  excessive.  Authority 
was  grant^  to  procure  the  stone  under  the  law  and  regulations  gov- 
erning purchases  generally. 

Under  the  proviaious  of  the  river  and  harbor  act  of  June  3,  1896, 
and  the  sundry  civil-  act  of  June  4,  1897,  coutinnous  contracts  were 
entered  into  May  4, 1897,  for  the  construction  of  locks  and  abutments 
of  Dams  l^os.  6  and  7,  the  consideration  aggregating  the  sum  of  $346,- 
661.25;  the  necessary  preparatory  work  was  progressing  satisfactorily 
at  the  close  of  the  fiscal  year.  Of  this  sum  $260,000  is  to  be  paid  from 
the  appropriation  made  in  sundry  civil  act  of  June  4, 1S97,  therefore 
requiring  a  fuHher  appropriation  to  etary  out  the  terms  of  the  above 
speciflecTcontracts. 

Smith  8hoalB  «ec<ton.— From  1876  to  1882  the  sum  of  $115,000  was 
appropriated  for  the  improvement  of  this  obstruction,  which  has  been 
expended  in  open-channel  work  under  the  old  project.  The  present 
project  forms  part  of  the  general  project  for  improving  Cumberland 
Biver  above  Kashville,  Tenii.,  and  provides  for  canalization  by  con- 
structiou  of  six  locks  and  dams.  The  amount  expended  to  June  30, 
1896,  upon  this  section  was  $18,506.76,  which  was  applied  to  survey  of 
river  from  Bnrnside  to  mouth  o^  Bock  Castle  Ki  ver— ^0  miles — to  deter- 
mine location  of  lock  and  abutment  sites,  preparation  of  maps,  etc. 
The  sites  selected  for  the  six  locks  and  abutments  have  been  approved, 
and  authority  granted  to  acquire  the  lauds  by  voluntary  purchase,  or 
by  condemnation,  if  necessary.  Abstracts  of  title  to  the  lands  to  l)e 
acquired  have  been  obtained,  and  action  thereon  will  be  taken  as  soon 
as  practicable. 

Amount  expended  during  fiscal  year  ending  June  30,  1897,  $859.68, 
in  payment  of  authorized  contingent  expenses. 

The  avfulability  or  adaptability  of  the  improvement  for  the  purposes 
of  navigation  and  commerce  has  not  been  increased  by  the  work  done 
under  the  existing  project,  and  can  not  be  until  a  definite  section  of 
the  river  has  been  canalized  and  locks  put  in  operation.  The  present 
condition  of  the  work  by  reason  of  its  character  and  incompleteness 
is  such  that  it  has  not  at  present  auy  appreciable  effect  upon  the  object 
sought  to  be  attained — that  is,  the  opening  up  of  the  Upper  Cumberland 
Biver  to  navigation — otlier  than  that  tiie  improved  channel  already 
secured  has  been  maintained. 

From  the  conditions  on  this  river  no  benefit  could  be  derivedJtom 
the  canalization  until  it  be  extended  at  least  to  month  of  Oaney  Foilc. 
It  is  desirable,  thereibre,  to  build  seven  locks  and  abutments  before 
any  of  the  dams  are  put  in. 

The  commerce  of  the  Cumberland  Biver  above  Kashville  fbr  the  fiscal 
year  ending  June  30,  1897,  consisted  principally  of  coal,  sand,  live 
stock,  tobacco,  grain,  lumber,  and  general  merchandise,  aggregating 
64^4  tons,  at  an  estimated  value  of  $3,067,675. 

By  the  terms  of  the  act  of  June  3,  1896,  the  sum  of  $600,000  was 
pledged  for  the  completion  of  Ix>cks  Nos.  5,  6,  and  7.  Of  tliis  ajnount 
$350,000  was  appropriated  by  the  act  of  June  4, 18!>7,  leaving  $250,000 
yet  to  be  provided.  This  sum  will  be  insufilcient  to  complete  the  dams 
for  these  locks ;  and  as  the  approved  project  for  the  improvetnent  of 
the  river  contemplates  the  construction  of  29  locks  and  dams,  it  is 
believed  that  an  additional  amount  should  be  appropriated  An  esti- 
mate of  $760,000  additional  is  therefore  submitted  for  the  conaidwation 
of  Congreas. 
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Jnly  1, 1896,  iMthuioe  unexpended  

.bnonnt  appropiiated  by  enndxy  civil  aot  approred  Jane  4, 1897 


$141,673.26 
360,000.00 


Jane  SO.  189T,  unonnt  expended  during  flioal  year. 


491, 673.28 
78,602.41 


Jnly  1, 1897,  baluioe  nnexpended  

July  1, 1897,  ontBtanding  UabiUtiea  

July  1, 1887,  amount  coTered  by  unoompleted  eoutroots 


93,682.93 
260,000.00 


412^  980.85 


263,682.93 


Jnly  1, 1887,  baluioe  aToHable 


150.297.92 


Amount  (estimated)  required  for  completion  of  existing  project'.   7,155,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

SO,  1899   1,00^000.00 

Amount  recjairAd  for  maintenance  in  fiscal  year  ending  Jnn&  30, 1899.  o,  000,00 
Submitted  in  compliance  withreqairementeof  Bections2ofriTeraad 

harbor  acts  of  1866  aod  1867luiaof  sondry  civil  act  of  June  4, 1897. 

rS«e  Appendix  A  A  3.)  ' 


STTKYBTB  HADE  IN  COMPLIANCE  WITH  BtVES  AXTD  HABBOS  ACT  OF 

JXJNB  3,  1896, 

The  surveys  of  the  followiog  localities,  required  by  the  act  of  June 
3, 1896,  were  made  by  the  local  engineer,  Capt.  John  Biddle,  Corps  of 
Engineers,  and  reports  thereon  submitted  through  the  diTislon  engineer, 
Col.  J.  W.  Barlow,  Corps  of  Engineers. 

1.  Survey  of  North  Fork  of  Forked  Deer  Biver^  Tennessee,  from  Ihfers- 
hurg  to  the  inain  stream,  ai^  thence  to  Ohion  River,  with  a  vieto  of  deepening 
the  channel  and  improving  navigation  from  Dyersburg  to  the  Mississippi 
i2tver .~Gaptain  Biddle  submitted  report  of  survey  Jfmuary  26, 1^. 
He  does  not  consider  a  permanent  low-water  navigation  practicable  on 
these  streams,  except  by  means  of  canalization.  He  recommends  that 
the  improvement  of  the  river  between  Dyersburg  and  the  mouth  be  con 
fined  to  clearing  snags,  shutting  off  basins,  closing  secondary  channels, 
and  aiding  iu  the  general  improvement  of  navigation.  The  sum  of 
$3,000  per  year  would  be  required  to  effect  this  object.  The  views  and 
recommendations  of  the  local  ofiicer  are  concurred  in  by  the  division 
engineer.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  282,  Fifty-fourth  Oongress,  second  session.  (See  also 
Appendix  A  A  4.) 

3.  Survey  of  mouth  of  Cumberland  Biver,  Kentucky. — Captain  Biddle 
submitted  report  of  survey  December  23, 1890.  He  states  that  the  two 
channels  leading  from  the  Cumberland  Biver  to  the  Ohio  Biver  accom- 


of  the  Ohio  ill  ver  which  is  apt  to  take  this  route,  and  that  the  condi- 
tions in  the  channel  are  improving.  He  therefore  sees  no  reason  for 
Airther  improvements  or  ezpenditnres  at  t^is  point  for  the  present, 
except  such  as  are  necessary  to  keep  the  present  works  in  condition, 
and  perhaps  to  extend  them  somewhat  if  circumstances  require.  In 
this  connection  the  local  officer  states  that  the  sum  of  $20,000  should 
be  appropriated  for  maintenance  of  works  at  the  mouth  of  the  Gamber- 
liind  Kiver,  to  be  used  whenever  necessary.  The  views  of  the  local  officer 
are  concurred  in  by  the  division  engineer.  The  report  was  transmitted 
to  Congress  and  printed  in  House  ]>oc.  Ko.  283,  Fifty-fourth  Congress, 
second  session.  (See  also  Appendix  A  A  6.) 
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IMPROVEMENT  OP  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

This  district  was  in  the  charge  of  Gapt.  Dan  G.  Kingnian,  Corps  of 
Engineers,  with  Lieut.  James  F.  Mclndoe,  Corps  of  Engineers,  under 
bis  immediate  orders,  to  September  26, 1896.  Division  Engineers,  Col. 
J.  W.  Barlow,  Corps  of  Engineers,  to  May  7, 1897,  and  CoL  Henry  M. 
Bobert,  Corps  of  Engineers,  since  that  date. 

TENKBSSEE  BITBB  STSTSK. 

The  Tennessee  Hirer  receives  its  water  from  seven  difi'erent  States, 
and  the  total  area  drained  by  it  is,  in  round  numbers,  44,000  square 
miles.  It  discharges  in  time  of  great  floods  not  less  than  700,000  cubic 
feet  of  water  per  second,  and  at  its  low-water  stages  its  discharge  each 
second  is  10,000  cuUic  feet. 

The  Tennessee  Biver  and  its  principal  tributaries  form  a  system  of 
internal  waterways,  capabje  of  being  navigated  by  steamboats,  more 
than  1,350  miles  in  extent.  In  addition  to  this,  it  is  still  further  navi- 
gable by  rafts  and  fiatboats  for  a  distance  of  more  than  1,050  miles, 
tiias  making  a  system  of  navigable  water  of  the  United  States  2,400 
miles  in  extent. 

The  river  is  not  navigable  during  the  entire  year,  but  the  improve- 
mejits  which  have  already  been  made  are  sufficient  to  demonstrate  that 
the  main  tmnk  of  the  river  can  be  niade  navigable  throughout  the  year, 
and  that  the  nsefril  season  of  navigation  can  be  greatly  lengthened  on 
all  of  the  tiributaries.  The  whole  system,  on  account  of  the  hard  bot- 
tom of  the  streams  and  their  stable  banks  and  from  the  fact  that  they  are 
seldom  obstructed  by  ice,  is  exceptionally  susceptible  of  improvement. 

Notwithstanding  the  many  obstmctions  which  still  exist  in  the  river 
and  the  difficulties  and  dangers  of  navigation,  there  were  64  different 
steamboats  of  an  aggregate  tonnage  of  10,000  tons,  and  240  barges  of 
a  carrying  capacity  of  80,000  tons,  employed  during  the  year  1896  upon 
the  system.  In  addition  to  these  a  large  amount  of  lumber  was  trans- 
ported in  rafts,  and  a  considerable  amount  of  material  was  moved  in 
tiatboatB,  of  which  no  record  could  be  obtained.  The  statistics  actu- 
ally collected  show  that  there  were  transported  upon  the  river  daring 
the  year  above  mentioned  more  than  100,000  passen^^rs  and  nearly 
2,000,000  tons  of  freight  valued  at  $22,000,000. 

For  the  purpose  of  appropriation  and  administration  the  river  system 
has  been  subdivided  as  follows: 

1,  Tennessee  River. — (a)  Above  Chattanooga^  Tenn.  (188  miles). — This 
section  of  the  river  extends  from  the  junction  of  the  French  Broad 
and  Holston  rivers  to  Chattanooga.  In  its  original  condition  it  was 
obstrncted  by  rock  reefs,  bowlders,  gravel  barn,  and  by  snags  brought 
down  by  freshets.  The  depth  of  water  on  the  bars  varied  from  10 
inches  to  30  inches  at  low  water,  and  the  current  was  at  some  places 
as  great  as  6  miles  an  hour.  The  river  was  examined  in  1830  by  Gol. 
S.  H.  Long,  United  States  Topographical  Engineers,  and  a  project  for 
its  improvement  was  prepared.  Tbis  project  proposed  to  blast  a  chan- 
nel through  the  reefs,  reduce  the  gravel  and  sand  bars,  and  to  deepen 
the  water  on  the  bars  by  the  construction  of  wing  dams  and  training 
vails,  thus  contracting  the  waterway  so  ad  to  secure  a  safe  navigable 
channel  3  feet  dero  at  average  low  water.  No  work,  however,  was 
done  by  the  United  States  nnder  this  project  until  1SG9,  when  au  allot" 
ment  of  $35,000  was  made  for  improving  this  portion  of  the  river. 

lu  1871  another  examination  was  made  between  Kuoxville  and  Chat- 
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tauooga,  witli  the  result  of  some  vbat  increasing  the  estimatesof  Colonel 
Long.  Work  was  carried  on  auder  this  project  nntil  1893,  and  a  partif^ 
improvement  was  effected  at  29  of  the  4i3  observations  enumerated  b7 
Colonel  Long  in  his  report  of  1830. 

The  liver  and  harbor  act  of  September  19, 1890,  required  that  a  care- 
fill  and  oomprehensive  survey  should  be  made  of  this  portion  of  the 
river  and  a  new  project  submitted  for  its  improvement.  This  survey 
was  made  under  the  direction  of  Col.  Henry  M.  Bobert,  Corps  of 
Engineers;  by  Capt  John  Biddle,  Corps  of  Engineers,  and  a  report 
was  submitted  February  23, 1893,  and  received  Congressional  sanction 
in  the  river  and  harbor  act  of  August  IS,  1894. 

The  total  amount  expended  to  June  30, 1895,  under  the  original  proj- 
ect was  $293,255.83. 

Since  the  adoption  of  the  present  project  to  June  30, 1896,  $26,502.80 
has  been  expended. 

This  work  has  resulted  in  greatly  improving  the  low-water  naviga- 
tion of  the  river,  and  the  season  of  navigation  has  been  materially 
len^hened. 

The  commerce  on  the  river  lias  increased  and  the  cost  of  water  trans- 
portation has  been  reduced.  The  total  value  of  freight  carried  on  this 
portion  of  the  river  daring  the  calendar  year  ending  December  31, 1896, 
was  $2,788,022.20. 

During  tiie  fiscal  year  ending  June  30, 1897,  the  following  work  was 
done  at  Caiiey  Creek  Shoals: 

A  channel  200  feet  wide  and  10,000  feet  long  was  worked  over  so  as 
to  i^ord  a  new  and  better  crossing;  about  2,800  cubic  yards  of  solid 
rock  reefs  was  blasted  out  and  removed,  and  the  new  channel  was 
indicated  by  bao.\8  and  targets.  A  low  dam  877  feet  long  was  built 
along  the  crest  of  the  lower  reef  in  order  to  prevent  the  fall  of  the  water 
in  the  pool  hbove,  due  to  channel  excavation.  The  longitudinal  Dam 
lilfo.  3  was  lengthened  420  feet  and  a  check  dam  80  feet  long  was  con- 
structed. A  rock  and  gravel  bar  at  the  head  of  the  sho^  was  partially 
removed  by  dredging. 

Jnly  1,  1896,  balance  nnexpended  $41,241.37 

June  SO,  1SB7,  unount  e:q;euded  daring  fiaeti  yeu   19, 330.06 

Jnly  1,  1897,  balanre  nnexpendwl   21, 911. 31 

Jnly  1, 1897,  ontBtandins  liabilitieB   1, 533. 19 

July  1,  1897,  balance  available   20,379.13 

{Amount  (estimated)  required  for  completion  of  exietiiu  project   585, 000. 00 

Amoanttliatcan  be  profitably  ezpeodedinfiacalyearendiiixJaneSO,  1899  65,000.00 
Snbmitted  In  oomplianoe  witli  reqoiiementa  of  Beotione  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(ft)  Below  Chattanooga,  Tenn.  {485  miles). — The  original  condition  of 
the  river  from  Chattanooga  to  Browns  Ferry  was  unfavorable  to  navi- 
gation, the  channel  being  obstructed  by  rock  reefs,  bars,  bowlders,  and 
projecting  rocky  x>oints,  permitting  the  passage  of  vessels  from  six  to 
nine  months  annually.  From  Browns  Ferry  to  Florence  it  was  navi- 
gable only  at  unusually  high-water  stages,  owing  to  the  obstructions 
known  as  Big  and  Little  Muscle  shoals.  J^avigation  b€»twecn  Florence 
and  Kiverton,  Ala.,  was  limited  to  about  six  months  annually,  owing  to 
the  obstructions  known  as  Colbert  and  Bee  Tree  shoala. 

The  existing  project  of  improvement  is  as  follows : 

(1)  Removing  obstructions  by  blasting  and  dredging  at  Boss  Tov- 
bead,  in   The  Suck,''  and  at  Bridgeport  and  GnntersviBe,  Ala. 

(2)  Building  a  canal  14.6  miles  long,  70  to  120  ftet  wide,  and  0  feet 
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deepf  to  permit  navigation  past  the  river  obstruction  known  as  Big 
Alascle  Shoals,  tlie  canal  to  have  nine  locks,  each  60  feet  wide  by  300  feet 
long,  and  to  ctobb  Shoal  Greek  by  means  of  an  aqueduct  900  feet  long 
and  60  feet  wide.  Constructing  a  canal  1^  miles  long  to  enable  vessds 
to  avoid  the  obstruction  known  as  the  £lik  Biver  Shoals;  this  canal  to 
have  two  locks,  one  at  each  end. 

(3)  Constructing  at  Little  Muscle  Shoals  a  canal  about  3  miles  long 
and  6  foet  deep,  with  two  locls,  each  60  feet  wide  by  300  feet  long,  and 
with  5  feet  on  the  miter  sills,  at  an  estimated  cost  of  $1,537,762. 

(4)  Goustructing  a  canal  8  mites  long,  150  feet  wide,  and  7  feet  deep, 
past  the  Colbert  and  Bee  Tree  shoals  obstructions,  with  one  guard  lock 
at  the  upper  end  and  one  lock  with  25-foot  lift  at  the  lower  end;  these 
locks  to  be  SO  feet  wide  and  350  feet  long,  and  with  6  feet  ou  the  miter 
sills,  at  an  estimated  cost  of  $2,500,000. 

(a)  Protecting  Livingston  Point,  Kentucky,  from  destruction  by 
revetments  of  stone  and  brnsh  carried  well  down  the  bank  below  the 
water  surface,  supplemented  by  pile  and  stone  dikes.  This  work  is 
necessary  to  the  preservation  of  the  harbor  of  Fadncah,  Ky. 

(0)  Making  a  survey  of  the  river  iroin  Kivertou,  Ala.,  to  the  mouth, 
and  the  removal  of  snags  and  other  obstructions  from  Uie  channel. 

The  total  amount  expended  to  June  30, 1896.  was  $4,216,360.80. 

This  expenditure  has  resulted  in  the  completion  of  the  Big  Muscle 
Shoals  and  Elk  Biver  Shoals  canals  and  their  approaches  at  a  cost  of 
$3,181,720.50,  and'iu  the  improvement  of  Little  Muscle  Shoals  by  exca- 
vatiou  and  the  construction  of  wing  dams,  whereby  its  navigation  was 
greatly  improved.  But  as  the  results  show  that  the  requisite  depth 
could  not  be  obtained  in  this  manner,  the  new  project  for*a  canal  at 
Little  Muscle  Shoals  was  adopted  October  29, 1800. 

In  like  manner  the  Bee  Tree  and  Colbert  shoals  were  temporarily 
improved  and  the  season  of  navigation  over  them  materially  lengthened 
by  cliannel  work  at  a  cost  of  $62,243.41.  This  was  before  the  ^option 
of  the  present  project  for  the  lateral  canal. 

The  masonry  of  the  lift  lock  at  Colbert  Shoals  has  been  completed, 
and  the  right  of  way  for  the  canal  has  been  purchased  and  paid  for. 

It  has  not  been  possible  to  advance  the  work  rapidly  during  the  past 
year,  owing  to  the  smiUI  size  of  the  last  appropriation,  but  even  at  the 
present  rate  of  progress  all  of  the  funds  will  be  exhausted  before  July 
1, 1898. 

Below  Bee  Tree  Shoals  a  certain  amount  of  work  has  been  done  in 
the  removal  of  snags  and  other  obstructions. 

The.total  value  of  the  freight  carried  on  the  river  below  Chattanooga 
during  the  calendar  year  1896  was  $17,878,203.50,  which  is  over  four 
times  the  total  amount  expended  on  the  improvement  of  the  river  in 
the  past  seventy  years.  It  is  worthy  of  note,  however,  that  nearly  90 
per  cent  of  this  commerce  is  to  be  found  on  the  river  below  Bee  Tree 
Shoals,  though  the  valley  of  this  portion  of  the  river  is  not  more  pro- 
ductive than  that  above. 

Buriug  the  fiscal  year  ending  June  30, 1897,  the  work  of  channel 
improvement,  mainly  by  blasting  and  dredging,  has  been  done  at  the 
fcdiowing  places :  Bridgeport,  Ala.,  Widows  Bar,  head  of  Henrys  Island, 
Beards  Reef,  Flint  River  Bar,  Sweetwater  Bar,  Wagon  Factory  Bar, 
below  bridge  at  Florence,  I^ances  Keef,  and  below  Biverton,  Ala. 
Below  Biverton  9,013  leaning  trees  were  cut  and  26  snags  removed. 

The  Livingston  Point  revetment  has  been  repaired  by  the  addition 
of  about  0,0^  tons  of  riprap,  and  short  levees  have  been  built  across 
the  low  places  on  the  point  to  prevent  the  concentrated  flovr  of  water 
across  it 
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The  lijffc  lock  at  Colbert  Shoals  has  been  completed  so  far  as  the 
masonry  of  the  lock  is  couceroed.  The  cost  of  this  work  was  $412,0U0, 
in  round  nnmbers.  A  plan  has  been  prepared  by  a  Board  of  Officers 
for  the  oonstractiou  of  the  entrance  to  the  look  from  the  river. 

The  survey  of  the  river  below  Biverton,  authorized  by  act  of  Con- 
gress of  August  17, 1894,  has  been  completed,  and  the  work  has  been 
plotted,  forming  63  charts,  copies  of  which  are  now  being  prei}ared  to 
accompany  a  special  report  on  this  portion  of  the  river.  The  informa- 
tion gained  by  the  survey  has  not  been  fully  discussed,  but  a  partial 
study  indicates  that  there  are  between  60  and  70  points  upon  this  226 
miles  of  river  where  improvement  is  required.  It  seems  highly  prob- 
able that  all  necessary  improvement  can  be  secured  by  dredging,  and 
the  purchase  of  a  very  powerful  dipper  dredge  with  dump  scows,  at  a 
total  cost  of  about  $30,000,  will  probably  be  desirable  and  necessary. 


Jaljr  I,  1896.  balance  unexpended   $473, 1^.  23 

June  30,  1897,  amount  exi>ended  dnring  fiscal  year   221, 853. 63 


Jnly  1,  1897,  balance  nnezpended   251,311.60 

July  1,  1897,  outstanding  liabilities   $14, 614. 03 

July  1, 1897,  lunooni  covered  by  aucotnpleted  contraots          19, 600. 00 

  34,114.03 


July  1,  1897,  balance  available   217, 197.  B7 


'  Amount  (etitimated)  required  for  completion  of  existing  project         5, 362, 939. 81 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 

30,  1899   2,000,000.00 

Submitted  in  compliance  with  reqnirements  of  sectious  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  B  1.) 

2.  Operating  and  care  of  Muscle  Shoals  Canalj  Tennessee  River. — ^This 
ranal  has  been  maintained  in  a  state  of  efficiency  and  readiness  for  use 
throu^out  the  entire  year.  The  number  of  steamboats  and  barges 
that  used  the  canal  was  193  and  the  freight  carried  was  3,880  tons, 
worth  tl45,720;  the  total  number  of  lockages  was  1,040. 

The  canal  is  16  miles  in  length  and  has  eleven  locks.  It  has  a  rail- 
road nearly  15  miles  in  length,  and  a  large  number  of  buildings  for  the 
occupancy  of  the  employees  of  the  United  States  and  for  other  pnr- 
l>oseB.  The  maintenance  of  a  work  of  such  mtvgnitude,  subject  to  so 
great  exposure  and  injury  as  a  lateral  canal  necessarily  is,  can  not  be 
otherwise  than  expensive.  The  canal  could  be  operated  for  the  accom- 
modation of  ten  times  as  many  boats  as  now  use  it  without  greatly 
increased  cost,  but  it  can  not  be  (jared  fbr  and  maintained  without  con- 
siderable expense. 

The  total  cost  of  operating  and  care  fbr  the  fiscal  year  ending  Jane 
30, 1897.  was  $62;97g.65. 

In  1806  authority  was  given  fat  the  construction  of  a  di^  dock  near 
Lock  "So.  6  on  the  Muscle  Shoala  Oanal,  for  the  purpose  of  providing  a 
place  for  the  repair  of  the  floating  plant  belonging  to  the  improvement 
works  of  the  Tennessee  Eiver,  one-half  of  the  cost  of  the  same  to  be 
charged  to  operating  and  care  of  Muscle  Sboals  Canal  and  one-half  to 
the  general  improvement  of  the  river.  Tbe  dry  dock  was  completed  in 
February,  1897,  and  since  that  time  has  been  constantly  used  in  the 
repair  of  the  Government  plant.  It  is  the  only  dock  within  a  radins 
of  250  miles,  and  its  use  to  a  limited  extent  for  the  repair  of  private 
boats  would  doubtless  be  of  great  service  to  the  commercial  interests. 
There  is  no  existing  law,  however,  permitting  it  to  be  so  used,  and  I 
recommend  that  Congress  specially  provide  that  the  said  dry  dock  may 
be  used  for  the  examination  and  repair  of  vessels  for  private  parties, 
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under  sncb  regulations  and  for  such.  compensatioB  a»  may  from  time  to 
time  bo  fixed  by  tbe  Secretary  of  War. 
(See  Appendix  B  B  2.) 

3.  French  Broad  and  Little  Pigeon  rivers,  Tennessee. — French  Broad 

River. — Tliis  river  rises  iu  the  western  slopes  of  the  Bine  Bidge  Moun- 
tains in  North  Carolina  and  enters  the  State  of  Tennessee  at  Paint 
Bock,  and  after  a  course  of  121  miles  in  that  State  unites  with  the 
HolBton  Kiver  4^  miles  above  Knoxville,  thus  forming  the  Tennessee 
Biver. 

In  its  original  condition  the  river  was  obstructed  by  rock  reefs,  sand 
and  gravel  bars,  and  also  by  bowlders,  snags,  and  overhanging  trees. 

The  project  for  its  improvement  provides  for  the  removal  of  all  sur- 
£Eice  obstructions,  for  the  excavation  of  channels  through  the  ree&  and 
barSf  and  for  the  concentration  of  the  water  aud  the  regulation  of  its 
flow  by  means  of  wing  dams  aud  tratniag  walls,  so  as  to  secure  a  chiumel 
depth  of  2^  feet  at  ordinary  low  water  as  far  as  I^eadvale,  70  miles  from 
the  river  month. 

The  amount  expended  to  June  30, 1897,  was  $67,605.29. 

This  expenditure  resulted  in  the  improvement  of  navigation  below 
Bandridgc,  50  miles,  by  deepening  and  clearing  the  channel,  removing 
the  dams  constructed  for  lisU  traps,  constructing  wing  dams,  sills,  and 
training  walls,  and  revetting  the  banks  where  necessary.  The  work  in 
every  case,  when  properly  planned,  has  been  singularly  successful,  and 
at  several  points,  such  as  Hanging  Bock  Shoals,  Seven  Island  Shoals, 
and  Bryant  Shoals,  which  places  were  formerly  almost  insnrmoantable, 
boats  now  pass  at  all  stages  withont  difflcnlty. 

The  total  valne  of  freight  carried  on  the  French  Broad  Biver  during 
the  calendar  year  1896  was  $l,469,835j  which  is  about  twenty-one  times 
the  total  amount  expended  on  the  nver  since  the  improvement  was 
began  in  1880. 

work  has  been  done  on  the  French  Broad  Biver  daring  the  past 
year.   An  examination  was  made  and  the  improvement  was  found  to 

be  generally  In  a  good  condition.  The  appropriations  for  the  tributa- 
ries are  generally  so  small  that  they  do  not  justify  the  purchase  of  a 
sufficient  plant  to  make  the  improvement  in  the  most  economical  man- 
ner. For  this  reason  it  is  intended  to  take  the  plant  belonging  to  the 
Upper  Tennessee  Biver  for  about  two  months  during  the  present  sum- 
mer and  to  apply  the  existing  appropriation  in  further  work  of  improve- 
ment iu  pursuuuce  of  the  project.  The  entire  amount  available  will  be 
expended  before  the  close  of  the  fiscal  year  1898. 

Litile  Pigeon  River. — This  river  is  formed  by  the  junction  of  its  east 
fork  and  south  fork  at  Sevierville,  Tehn.,  and  flows  in  a  northwesterly 
direction  for  about  6  miles,  wh^  it  empties  into  the  French  Broad 
about  33  miles  above  Knoxville. 

In  its  original  condition  it  was  obstructed  by  rock  and  gravel  shoals 
aud  by  rapids. 

The  project  provides  for  the  removal  of  the  bar  near  the  mouth  of 
the  river  and  the  removal  of  the  shoal  below  Catlettsburg,  so  as  to 
permit  light-draft  steamers  to  reach  this  place. 

The  amount  expended  to  June  30, 1806,  was  $1,150.39,  which  resulted 
in  some  improvement  of  the  bar  below  Oatlettsburg,  about  00  cubic 
yards  of  rock  having  been  excavated  from  the  channel  and  placed  in  a 
riprap  dara. 

It  is  impracticable  to  separate  the  freight  carried  on  the  Little  Pigeon 
Biver  from  that  ofuxied  on  the  French  Broad,  as  the  same  boats  are 
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coiga^ed  in  the  trade,  and  the  Little  Pigeon  practioaUy  amonnta  to  an 
additional  landing  on  the  French  Broaal 

^o  work  has  been  done  during  the  fiscal  year.  Wlien  the  plant 
belonging  to  the  Upper  Tennessee  Biver  is  sent  to  the  French  Broad 
Biver,  as  described  above,  the  work  of  improviug  the  Little  Pigeon  will 
be  carried  as  far  as  the  amount  available  will  permit. 

FRXNOH  BROAD  BTVBR. 

Jnly  1,  1896,  balance  unexpended  '       $6, 517.44 

Jane  30, 1897,  amount  expended  daring  fiscal  year    122. 73 

Jjdy  1,  1897,  balance  anexpendod...   6,^4.71 

Jnly  1,  1897,  ontstAnding  liabilities   131.23 

July  1,  1897,  balance  available   5,263.48 

{Amonnt  (estimated)  req aired  for  completion  of  existiiig  project   77, 000.00 

AmonnttiwtoimbeprofftablyezpendeabiflsoalyeareDdmK JnneSO,  1899  3^  000.00 
Snbmltted  In  eoinpti«nce  vith  reqtdrements  of  Motions  2  of  river  and 
harbor  acts  of  1866  wid  1867  and  of  Bandry  civil  act  of  Jane  4, 1897. 

UmJE  PIOBON  BIVXR. 

Jnly  1, 1896,  baUnoo  nuerpended   849. 61 

July  1, 1897.  balance  anexpended  '.   849. 61 

{Amount  (estimated)  required  for  oompletion  of  existing  project   8, 000. 00 

Amonnttbatoan  beprofitably  expended  infiscalyearendmgJnneSO.  1898  8,000.00 
Submitted  in  compliance  with  requirements  of  aectione  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  olvil  Mt  of  Jnne  4,  1897. 

(See  Appendix  B  B  3.) 

4.  Clinch  River ^  Tennessee.— This  rirer  rises  in  the  Gomberland  Moun- 
tains in  Virginia,  and  aSter  following  a  southwesterly  course  empties 
into  the  Tennessee  Biver  at  Kingston,  104  miles  above  Chattanooga. 
About  230  miles  of  the  river  lies  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reeft, 
sand  and  grarel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project  provides  for  channel  excavations,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
safe,  navigable  channel  of  2  feet  at  ordinary  low  water  from  mouth  of 
river  to  Clinton,  about  70  miles,  and  of  IJ  feet  from  Clinton  to  Haynes 
or  Walkers  Ferry,  about  75  miles;  but  from  Haynes  to  the  Tennessee 
State  line,  85  miles,  the  only  work  practicable  is  to  remove  the  loose 
rock  and  reduce  the  rock  ledges,  thus  to  assist  ilatboat  navigation  dur- 
ing "rain  tides." 

The  amount  expended  to  June  30, 1896,  was  $37,119.20,  which  resulted 
in  reducing  theree&,  removing  snags  and  overhanging  trees,  and  build- 
ing several  heavy  wing  and  lon^tiuinal  dams,  thereby  securing  a  pass- 
able channel  at  stages  of  the  nver  2  or  3  feet  lower  than  before  the 
imiworement  was  b^^n. 

The  total  value  of  freight  carried  on  this  river  daring  the  calendar 
year  1896  was  $357,783,  which  is  about  eight  times  the  tota  amount 
expended  on  the  river  since  the  improvement  was  begun  in  1880. 

It  is  proper  to  say  that  before  going  further  with  the  improvement,  it 
is  desirable  that  a  complete  survey  of  the  river  should  be  made  and  a 
detailed  and  comprehensive  plan,  with  estimates,  be  prepared  to  permit 
a  revision  of  tlie  project. 

No  work  has  been  done  during  the  past  year.  The  amount  avail- 
able—a little  ov^  94,000 — ^bas  been  authorized  to  be  expended  in 
ENO  97  ^23 
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Temoving  the  worst  obstrnctions  which  interfere  with  navigation,  at 
stages  at  which  it  ia  now  practicable,  from  Osbom  Ford,  iu  Virgiuia,  to 
the  mouth  of  the  river  at  Kingston,  Teun.  A  part^  will  be  organized 
early  in  Jaly  vhich  will  work  over  the  entire  river,  removing,  as  for  as 
practicable,  snags,  overhauging  tre^  bowlders  in  the  channel,  and 
reducing  some  of  the  worst  rock  reefs.  The  total  amount  available 
will  be  expended  before  the  close  of  the  fiscal  year  1898. 

Jnly  1,  189&  balance  unexpended  ^   $4,380.80 

Jane  30, 1897,  amonnt  expended  dnrlng  fiHcal  year   34. 00 

JoIt  1,  1897,  balance  nnexpended   4, 346. 80 

Jaly  1, 1897,  outstanding  liabilities   28. 84 

Jaly  1, 1897,  balance  available   4, 317. 96 

C Amount  (estimated)  required  for  completion  of  oxiBtlo^  project   8, 500. 00 

J  AmonDtthatcanbeprofitaMyexpeDdedintisealyearendiagJiiDe30,1899  8,500.00 
I  Submitted  in  compliance  with  reqairementB  of  sections  2  of  river  and 
[   harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1^. 

(See  Appendix  B  B  4.) 


SUBTBTS  MADE  IN  COMPLIANCE  VTITH  BIVBB  AND  HABBOS  ACT  OF 

JUNE  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  act  of  June  3, 

1896,  were  made  by  the  local  engineer,  Gapt  Dan  G.  Kingman,  Corps 
of  Eugiueers,  and  reports  thereon  aabiuitted  through  the  division  engi- 
neer, Ool.  J.  W.  Barlow,  Gorps  of  Engineers: 

1.  Survey  of  mouth  of  Tennessee  River,  Kentucky. — Captain  Kingman 
submitted  report  of  survey  March  20,  1897.  He  states  that  this  por- 
tion of  the  river  is  in  good  condition,  having  sufficient  depth  for  all 
purposes  of  navigation,  and  that  steamboats  can  enter  and  leave  it 
without  difficulty.  The  local  officer  expresses  the  opinion  that  no 
fnrtber  appropriation  or  allotment  is  necessary  at  this  time  for  the 
mouth  of  the  river,  and  his  views  are  concurred  in  by  the  division  engi- 
neer. The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  Ko.  19,  Fifty-fifth  Congress,  first  session.  (See  also  Appendix 
B  B  5.) 

Z  Survey  of  Emory  River.,  Tennessee,  from  its  mouth  to  the  toum  of 
Sarriman, — Captain  Kingman  submitted  report  of  survey  March  18, 

1897.  Emory  Biver  empties  into  the  Clinch  Biver,  and  the  G]iuch  in 
turn  empties  into  the  Tennessee  River  at  the  town  of  Kingston.  The 
plan  of  improvement  proposed  contemplates  tlie  construction  at  Kings- 
ton of  a  lock  and  a  dam,  the  latter  to  be  provided  with  four  bear-trap 
sluices,  to  be  placed  next  to  the  lock  and  to  serve  as  the  movable  por- 
tion of  the  dam.  The  total  cost  of  the  proposed  work  is  estimated  at 
•260,000,  The  method  of  improvement  thus  outlined  would  affonl  not 
only  a  perfect  low-water  navigation  to  Harriman  on  the  Emory,  bus 
would  at  the  same  time  effect  an  improvement  on  the  Clinch  by  back- 
ing up  the  water  for  a  probable  distance  of  20  or  Ho  miles,  and  in  the 
opinion  of  the  local  officer  the  river  is  w>rthy  of  improvement  in 
accordance  with  the  plans  proposed.  The  division  engineer  recom- 
mends that  the  constructinn  of  a  lock  and  dam,  though  a  worthy 
improvement,  be  deferred  nntil  after  the  contemplated  improvement 
for  obtaining  constant  navigation  in  the  Tennessee  River  be  completed. 
The  views  and  recommendations  of  the  division  engineer  are  concurred 
in  by  the  Chief  of  Engineers.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  Ko.  22,  Fifty-fifth  Congress,  first  session. 
(See  also  Appendix  B  B  G.) 
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'  DIFBOTEMENT  OF  OHIO  BIVEB  AXD  OF  MU8KIN0UM  RIVEB,  OHIO. 

Thia  district  was  in  the  charge  of  Maj.  W.  H.  Hener,  Corps  of  Engi- 
neers, with  Lleat.  Mason  M.  Patrick,  Corps  of  Engineers,  nnder  his 
immediate  orders  to  May  15, 1897.  Division  Bngioeer,  Col.  Henry  M. 
Bobert,  Corps  of  Engineers. 

1.  Ohio  Riv&r.  —The  Ohio  Biver  from  Pittsburg,  Pa.,  to  its  moath  in 
the  Mississippi,  near  Cairo,  HI.,  has  a  length  of  abont  1,000  miles.  Its 
total  drainage  area  is  about  210,000  square  miles.  The  total  popula- 
tion of  the  cities  and  towns  situated  immediately  upon  the  banks  of 
the  Ohio  and  its  principal  tributaries  is.  in  round  numbers.  1,800,000. 
(Census  of  1890.) 

Original  condition. — The  first  work  to  improve  the  navigation  of  the 
river  was  done  in  1825.  At  that  time  the  river  was  obstructed  through- 
out its  entire  length  by  snags,  rocks,  and  gravel  and  sand  bars,  and 
navigation  at  low  stages  was  exceedingly  difficult  and  daugeroas. 

Project. — ^Xhe  general  project  which  has  been  followed  since  work  was 
first  commenced  on  the  rivor  ia  to  secure  addition^  low-water  depths 
at  islands  and  bars  by  the  construction  of  low  dams  across  chutes,  by 
building  dikes  where  the  river  is  wide  and  shallow,  by  dredging,  and 
by  the  removal  of  rocks  and  snags. 

A  modification  of  this  project  for  a  portion  of  the  upper  part  of  the 
river  has  been  approved  and  the  radical  improvement  of  this  stretch 
of  river  undertaken  by  the  construction  of  a  series  of  locks  and  mova- 
ble dams.  The  first  of  the  series  is  at  Davis  Island,  4^  miles  below 
Pittsburg,  and  has  been  in  successful  operation  since  1885.  At  No.  6 
the  lock  is  practically  completed  and  work  on  the  dam  begun,  the  land 
for  No.  2  is  purchased,  and  the  acqaisition  of  land  for  Nos.  3,  4,  and  5 
is  in  progress;  projects  for  the  looks  for  Kos.  2,  3,  and  4  will  be  sub- 
mitted at  once. 

The  amount  expended  np  to  the  olose  of  the  fiscal  year  ending  June 
30, 1896,  was  (5,596,822.96. 

The  work  accomplished  np  to  that  date  has  been  of  great  benefit  to 
navigation,  but  at  many  localities  good  results  can  only  be  obtained 
by  a  Itu-ge  expenditure,  and  the  small  amount  available  yearly  ftor  the 
whole  river  prevents  much  desirable  work  of  improvement. 

During  the  fiscal  year  work  was  carried  on  at  the  following  localities: 
Dam  between  Davis  and  Neville  islands,  Duffs  Bar;  Fiiuhs  Island, 
Wheeling  Creek  Bar,  Marietta  Island,  Quyandotte  Bar,  Craigs  Bar, 
Flint  Island,  and  French  Island. 

Operations  of  United  States  dredges. — The  plant  owned  by  the  United 
States  worked  at  various  localities  along  the  river,  and  during  the  yeas 
removed  73,736  cubic  yards  of  material. 

lee  piers. — An  ice  harbor  was  built  at  Hartford,  W.  Ya.,  and  one  pier 
added  to  harbor  at  Middleport,  Ohio. 

Harbor  lines. — High- water  data  were  obtained  at  Wheeling  and  some 
permanent  bench  marks  established  at  that  place  and  at  Cincinnati 
Office  work  on  lines  at  Pittsburg  was  continnea  fbr  port  of  the  year. 

Surveyj  Marietta  to  Fittskurg, — About  30  miles  of  field  work  was  com- 
pleted and  platted. 

Commerce. — The  total  atnonnt  of  flight  transported  during  the  cal- 
endar year  1896  was  9,914,436  tons;  passengers  carried,  1,223,296. 

In  general  terms,  the  object  of  the  work  now  being  done  and  that 
projected  on  the  river  is  to  secure,  as  nearly  as  may  uninterrupted 
navigation  during  the  whole  year  with  a  minimum  low-water  channel 
depth  of  6  feet. 

The  total  amount  expended  on  the  iminrovement  of  the  river  for  the 
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last  seventy  years  is  not  more  tban  2i  per  cent  of  the  valae  of  tho 
commerce  carried  on  the  river  in  a  single  year. 

The  work  heretofore  done  has  nndonbtedly  been  of  the  greatest  util- 
ity in  lessening  the  danger  and  difflcally  of  navigation  and  as  a  safe- 
guard to  commerce,  bnt  the  capacity  of  the  npper  river  can  only  be 
fully  developed  by  a  continuation  of  the  system  of  movable  dams 
began  below  Pittsburg. 

July  1, 1896,  balance  uuexpeaded   $406, 219. 08 

June  30, 1897,  amount  expended  daring  flacal  Tear   109,  809.  36 

July  1, 1897,  balance  unerpended   296^409.'^ 

July  1,1897,  outstanding  Uabilitiea  912,661.40 

Joly  1, 1897,  amount  covered  by  uncompleted  oontraots   52, 734.  % 

  66,385.65 

July  1, 1897,  balance  aTailable  ,  331, 034.07 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

J    30^  1889   1,00(^000.00 

I  Snbinitted  in  compliance  with  reqniremratB  of  seotions^  of  nver  and 
{   harbOT  acts  of  1866  and  1867  and  of  Bondiy  civil  act  of  June  4, 1897. 

(See  Appendix  0  C  1.) 

J2.  Operating/  snag  boat  on  the  Ohio  River. — The  condition  of  the  chan- 
nel way  of  the  Ohio,  the  necessity  for  continuous  snag-boat  work,  and 
the  benefits  accruing  tberefrom  to  river  commerce  are  plainly  shown 
byithe  yearly  reports  of  obstructions  removed,  which,  if  permitted  to 
remain,  would  make  navigatioa  highly  dangerous  at  ordinary  stages 
andttiazardons  at  any  time. 

The  project  for  removing  obstructions  by  a  properly  equipped  suag 
b(Hit  was  pat  in  operation  in  1876,  when  the  boat  was  completed  at  a 
cost  of  $125,126.24,  the  expense  of  operating  being  borne  by  appmpria- 
tions  for  improving  the  Ohio  River  until  1890,  when  the  river  aiid  har- 
bor act  provided  $26,000  yearly  for  this  purpose;  by  the  act  of  Juue3, 
18' i6,  the  yearly  appropriation  was  increased  to  f  »0,000. 

The  amount  expended  on  this  work  np  to  the  close  of  the  fiscal  year 
ending  June  30, 1896,  was  $136,426.49. 

As  far  as  practicable,  removal  of  obstructions  is  carried  on  whenever 
the  stage  of  water  will  permit,  except  in  the  months  when  tlie  safety 
of  the  boat  would  be  endangered  by  ice;  this  work,  in  connection  with 
the  occasional  hire  ot  boats  when  the  snag  boat  is  not  available,  main- 
tains a  channel  as  nearly  unobsta'acted  as  possible,  the  chief  object  in 
view  being  to  remove  wrecks  as  soon  as  practicable  after  the  Umit  of 
time  permitted  by  law. 

The  amount  expended  during  the  year  was  $30,641.12. 

(Bee  Appendix  C  O  2.) 

3.  Operating  and  eare  of  Davis  Island  I>am,  Ohio  Biuer,  near  Pitts- 
burg,  Pa, — This  dam  is  the  first  of  the  series  for  the  improvement  of  the 
upper  portion  of  the  river,  and  it  has  been  in  successful  operation  since 
1885.  Daring  the  year  the  dam  was  raised  five  times  and  lowered  four 
times,  and  was  up  in  all  eighty-six  days.  The  wooden  lock  gates,  after 
a  service  of  twelve  years,  were  replaced  by  steel  gates,  with  somechanges 
for  improvement,  and  the  gate  tracks  renewed.  There  was  no  interfer- 
ence with  navigation,  and  the  work  has  been  of  great  benefit  to  com- 
merce. The  cost  of  operatiug  and  care  of  the  dam  during  the  fiscid 
year  ending  June  3<>.  1897,  was  $36,014.87: 

(See  Appendix  0  0  3.) 

4.  MovcAle  Danu  Ifos,  2, 3^  4y  5,  and  6in1\e  Ohio  River. — For  60  miles 
or  more  below  Pittsburg  the  narrow  channel  of  the  Ohio  Kiver  is  ho 
greatly  obstructed  by  i^ands  and  shoals  that  navigation  for  ordinary 
vessels  is  much  interrupted  and  only  possible  for  the  numerous  coal 
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fleets  of  this  section  in  flood  stages.  The  movable  dam  at  Davis  Island 
(completed  in  1885}  has  greatiy  relieved  these  conditions  near  Pitts* 
Dorg,  but  it  is  evident  that  the  only  method  of  secoring  the  desired 
resmts  is  by  a  continoation  of  this  system. 

The  constmction  of  Dam  No.  6,  now  bnilding,  was  ordered  by  the 
river  and  harbor  act  of  September  19, 189(»,  without  previous  report  or 
estimate.  It  is  assumed  that  Congress  adopted  the  report  of  a  Board 
of  Engineers  dated  November  27, 1888,  in  which  the  cost  was  esti- 
mated at  $900,000.  The  special  projects  were  approved  as  follows: 
Preliminary,  September  27j  1890;  lock,  June  16, 1892,  at  an  estimated 
cost  of  $305,718.75;  Chanoinedam  across  navigable  pass,  June 10, 1896; 
contract  price,  $90,923.89. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30^^896,  was  $426,043.22. 

The  lock  is  now  practically  completed  except  the  gates  and  operating 
machinery;  work  on  the  Ghanoine  dam  under  contract  was  begun  in 
June,  1897.  The  act  of  Jane  4, 1897,  apiiropriated  $300,000  to  complete 
Movable  Dam  Ko.  6. 

The  construction  of  Dams  ITos.  2,  3,  4,  and  5  was  provided  for  by  the 
river  and  harbor  act  of  June  3, 1896,  which  appropriated  funds  for  the 
purchase  of  the  sites  "  in  accordance  with  the  project  submitted  Feb- 
ruary 3, 1896.''  (Annual  Beport,  1896,  part  4,  p.  2120.)  In  this  project 
the  estimated  cost  of  tbe  dams  is  placed  at  $760,000  each. 

Further  provision  was  made  in  tbe  act  of  June  3, 1896,  for  the  con- 
struction of  the  dams  by  tbe  continuous-contract  system  to  an  amoant 
not  exceeding  $1,990,000,  being  $1,000,000  less  than  their  estimated 
cost.  The  act  of  June  4, 1897,  appropriates  $400,000  for  work  on  Dams 
!No8.  2, 3,  and  4,  and  permits  contracts  to  be  let  for  work  on  Dams  Nos. 
2,  3,  4,  and  6,  within  tbe  limit  above  given,  tbe  restriction  as  to  limit  of 
cost  being  removed.  This  act  also  provides  for  annual  allotments  of  26 
per  cent  of  the  whole  amount  authorized  to  be  expended,  that  is,  of 
$497,500  per  year,  to  which,  in  accordance  with  the  provisions  of  sec- 
tion 5  of  the  act  of  June  3, 1896,  is  to  be  added  for  the  year  ending 
June  30,  1899,  $97,500,  the  allotment  for  the  year  ending  June  30, 
1898,  being  but  $400,000. 

The  amount  expeiided  on  Dams  Nos.  2,  3,  4,  and  5,  up  to  the  close  of 
tbe  fiscal  year  ending  June  30,  1896,  was  $344.90. 

Legal  proceedings  and  negotiations  are  in  progress  for  acqniriDg  all 
the  Zand  needed  except  that  for  Ko.  2,  which  has  been  purchased. 

Commercial  statistics  are  appended  to  the  report  for  improving  Ohio 
Biver. 

July  1, 1^,  baluiee  anaxpended   «304, 611. 88 

Anonnt  appropriated  by  snndxy  oivil  act  approred  June  4, 1887   K30, 000. 00 

904.611.88 

Jane  30,  1897,  amount  expended  doling  fisoal  year....   71, 791. 51 

.Taly  1,  X897,  balanee  nneniended   8S2, 820. 87 

July  1, 1S97»  oatstaoding  Uabilities  94,684.45 

July  1, 1887.  amoant  covered  by  nnoompleted  oontraota         86, 980. 04 

—   91,664.49 

July  1, 1887,  baUnce  available   741, 155. 88 

{Amonot  (eatinuited)  repaired  for  completion  of  existing  project  2, 57t^  000. 00 
Amonnt  that  can  be  profitably  expended  in  fiaoal  year  ending  Jane 
30,  1899,  oontinaing  construction  of  Dams  2,  3,  4,  and  5    595,000.00 
Sabmitted  in  compliance  with  reqairements  of  eeotioua  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  nmdry  oivil  aot  of  June  4, 1887. 

(See  Appendix  0  0  4.) 
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5.  Muskingum  BiveTj  Ohio. — Many  repairs  and  some  reconstmction 
work  was  necessary  when  the  United  States  assumed  charge  of  the 
slack- water  navigation  on  the  Muskingum  Kiver  in  1887.  This  report 
is  limited  to  work  carried  on  under  an  appropriation  of  $102,000  by  act 
of  August  11, 1888,  for  the  construction  of  a  lock  at  Taylorsville  and  the 
reconstrnction  of  the  lock  at  .Zauesville,  Ohio.  This  latter  work  was 
indeiinitely  postponed,  and  Congress  diverted  to  other  purposes  tbe 
money  originally  appropriated  for  it. 

The  amount  expended  up  to  tbe  close  of  the  fiscal  year  ending  June 
30, 1806,  was  $94,247.99.  Kew  middle  gates  for  the  lock  at  Marietta, 
Ohio,  were  pat  in  place  during  the  year.  The  gates  were  designed  foe 
use  when  one-half  of  the  lock  is  anfflcient  for  passing  craft;  since  their 
completion  lockings  of  the  ordinary  commerce  at  this  place  have  be«i 
mach  more  rapid. 


July  1,  1896,  balance  unexpended   ^,752.01 

Jnoe  SO,  1897,  amount  expended  daring  fiscal  year   2, 131. 58 


July  1,  1887,  bidance  nnexpended   fi. 620.43 

Jnly  1, 1897,  ontBtanding  UabiUties   3.25 


Jaly  1,  1897,  balance  available   6,618.18 

(See  Appendix  O  0  5.) 


6.  Operating  and  care  of  locks  and  dams  on  Muskingum  Rinsery  Ohio. — 
As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
were  built  on  the  91  miles  of  river  from  its  mouth  in  the  Ohio  at  Mari- 
etta t«  Dresden,  where  connection  was  made  with  the  Ohio  Canal, 
which  carried  the  slack-water  navigation  to  Lake  Erie  at  Cleveland. 
The  look  and  dam  above  Zauesville  is  now  in  a  state  of  ruin,  bat  the 
76  miles  of  slack  water  between  Zauesville  and  the  Ohio  Kiver  has 
been  maintained.  The  locks  and  dams  on  this  part  of  the  river  passed 
into  the  hands  of  the  United  States  in  1887.  All  tbe  works  were  in 
bad  repair,  and  much  reconstruction  was  unavoidable. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  was  $1,135,570.39,  aud  all  the  locks  and  dams  were  put  in  fair 
order  and  were  available  for  navigation. 

The  amount  expended  dnriug  the  fiscal  year  ending  June  30, 1897, 
was  $37,769.27.  Repairs  were  matle  to  the  buildings,  steamers,  and 
plant,  and  at  all  locks  and  dams  where  necessary.  Tbe  only  interrup- 
tion to  navigation  on  account  of  the  locks  or  dams  was  at  Maiietta 
where  failare  of  the  lock  floor  suspended  lockages  for  29  days.  The 
riv^  was  closed  by  ice  14  days. 

The  United  States  dredge  and  a  towboat  were  usefully  employed 
during  the  year  in  making  and  maintaining  good  navigable  depth  and 
width  in  the  channels. 

The  total  commerce  transported  on  the  river  daring  the  calendar 
year  189C  was  69,597  tons  of  freight,  valued  approximately  at  $2,302,519 ; 
passengers  carried,  42,470.  Whenever  warranted  all  repair  and  recon- 
stmction is  done  with  a  view  to  permanence,  thereby  reducing  the  cost 
of  future  maintenance  to  a  minimum,  but  as  many  of  the  structures 
are  old,  an  exact  statement  can  not  be  made  in  advance  of  the  cost  of 
keeping  them  in  serviceable  condition.  Probably  the  yearly  expense 
of  operating  and  care  of  the  locks  and  dams  ^dU  not  exceed  1  per 
cent  of  the  value  of  the  commerce  transported. 

(See  Appendix  0  0  6.) 
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EXAUmATION  HADE  IN  COMPLIAIfOE  WITH  BIYEB  AKD  HARBOR  ACT 

OF  jimE  3, 189G. 

The  act  of  Jane  3, 1886,  directed  that  a  surrey  be  made  of  the  Ohio 
Biver  from  Marietta  to  its  mouth.  The  very  limited  aniouut  prorided 
by  Congress  for  making  the  surreys  aathorized  by  the  act  did  not  war- 
rant the  idlotmeut  to  wis  item  of  a  snm  sufficient  to  pay  the  ex2>ense8 
of  a  proper  survey  of  the  river  between  the  points  named;  and,  wiUi 
a  view  of  executing  as  far  as  practieable  the  wishes  and  intentions  of 
Congress,  the  Secretary  of  ^ar  decided  that  this  item  of  the  act  should 
be  treated  as  a  preliminary  examination,  and  that  a  report  be  prepared 
giving  an  estimate  of  the  cost  of  the  survey  desired.  The  local  engi- 
neer, M^.  W.  H.  Heuer,  Corps  of  Engineers,  submitted  rejwrt  of 
examination  November  27,  1896,  through  the  division  engineer.  Col. 
Henry  M.  Robert,  Corps  of  Engineers.  A  survey  of  the  Ohio  River 
from  Marietta  to  its  mouth  is  estimated  to  cost  $119,250.  It  is  the 
opinion  of  the  local  officer  that  this  x>ortion  of  the  river  is  worthy  of 
impiipTement,  and  that,  in  view  of  the  facts  set  forth  in  his  report,  no 
detailed  survey  of  the  entire  length  of  river  below  Marietta  is  at^pres- 
ent  necessary  or  desirable.  His  views  jure  concurred  in  by  the  division 
engineer  and  by  the  Chief  of  Engineers.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc  No.  125,  Fifty-fourth  Congress, 
second  session.  (See  also  Appendix  G  0  8.) 

mPROYEMENT  OF  ftlONONGAHELA  AND  ALLEGHENY  RIVERS,  WEST 
VIRGINIA  AND  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Mi^.  B.  L.  Hozie,  Corps  of  Bngi 
neera,  to  April  10, 1897,  and  of  M(y.  Chas.  F.  Powell,  Corps  of  Engi- 
nfeera,  since  that  date.   Divisiou  Engineer,  Col.  Henry  M.  Robert,  Corps 
of  Engineers. 

1.  Monongakela  River^  West  Virginia  and  Pennsylvania. — ^The  seven 
lower  locks  and  dams  on  the  Monongahela  lUver  belonged  to  the 
Monongahela  Navigation  Company;  they  create  slack  water  ftom  near 
the  mouth  of  the  river  to  Dnnkard  Creek,  a  distance  of  88  miles. 
Their  construction  preceded  any  Improvement,  by  the  United  States, 
and  the  original  condition  of  this  river  above  these  works  was  that  of 
a  natural  stream  of  insignificant  volume  in  its  summer  stages,  but  with 
navigable  flood  stages  of  short  duration  as  fax  up  as  Fairmont,  W.  Va. 
The  originally  adopted  project  for  the  Improvement  of  this  river  was 
the  eonstmctilon  of  two  locks  and  dama  to  continue  slack  water  to  Mor- 
gantown,  W.  Ya.,  a  ftirther  distance  of  14  miles.  This  improvement 
was  completed  in  1889.  The  river  has  an  annual  commerce  of  about 
4,500,000  tons,  originating  principally  below  Lock  No.  6.  The  comple- 
tion of  the  improvement  to  Fairmont,  W.  Va.,  is  needed  to  develop  the 
additional  commerce  expected  to  justify  the  expenditure  for  this 
purpose. 

Zocks  and  Dams  Nos.  10^  11^  13j  13y  14,  and  15. — By  the  river  and  har- 
bor act  of  July  13, 1892,  the  sum  of  $25,000  was  appropriated  for  begin- 
ning work  on  Lock  and  Bam  No.  10.  The  river  and  harbor  act  of  August 
18, 1894,  mftkes  a  further  appropriation  of  $20,000,  and  the  river  and 
harbor  act  of  June  3, 1 896,  appropriates  $30,000,  making  an  aggregate  of 
$75,000  for  the  extension  of  this  improvement.  The  aggregate  appro- 
priation was  not  sufBcient  to  justify  placing  this  work  under  contract; 
Dot  the  act  of  June  3, 1896,  aathozizes  fbe  Secretary  of  War,  in  Ms  diff 
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cretion,  to  enter  into  contract  for  the  completion  of  this  improvement 
at  a  cost  not  to  exceed  $1^00,000,  to  bepaid  for  as  appropriations  may 
from  time  to  time  be  made  by  law.  The  language  of  the  act  is  as 
follows: 

ImproTing  tlie  upp«T  Monongahelft  Kiver,  West  Virsinia:  Continaing  improT»- 
ineiita,  thirty  thousand  dollars,  tea  thousand  dollars  of  which  may  be  used  for  the 
looatioD  and  purchase  of  sites  for  the  dams  withiu  said  iniprovemeDt;  and  the  Sec- 
retary of  War  may  place  tbe  construotioD  of  the  six  duns  heretofore  recommended 
and  reported  by  toe  United  Status  enginews  on  the  Honongahela  Biver,  in  the  State 
of  AVest  Virginia,  under  oontraot  at  a  snm  not  exceeding  one  million  two  hundred 
thoasaud  doUara,  to  be  x>aid  far  as  appropriatlonB  may  from  time  to  time  be  made 
liy  law. 

The  amonnt  expended  apon  the  completed  project  and  upon  surveys 
and  examinations  for  extension  of  the  project  to  the  dose  of  the  year 
ending  June  30, 1896,  is  *441,653.76. 

A  site  for  Lock  and  Dam  No.  10  had  been  previously  selected.  Dur- 
ing the  past  fiscal  year  levels  were  run  from  Lock  No.  9  to  Fairmont^ 
duplicated  as  far  as  Hoult's,  elevations  adopted,  and  benches  estab- 
lished. Examinations  and  surveys  were  made  for  sites  for  locks,  dams, 
and  abutments  needed  therefor  as  follows:  No.  11,  at  Morgan's  mill; 
No.  12,  at  Jimmies  Bipple;  No.  13,  at  Trippetts  Ripple;  No.  14,  at  Kives- 
vlUe,  and  No.  15,  about  1  mile  above  Bivesville.  A  general  project  for 
the  improvement  was  prepared:  the  work  advertised  for  bids  under  the 
oontinuing-contract  system,  and  the  contract  awarded.  The  lock  lifts 
for  overcoming  thefiftll  of  64  feet  from  Fairmont  to  Fool  No.  9  are  to 
be  10  and  12  feet.  The  locks  and  dams  will  be  made  of  concrete.  The 
nsefal  capacity  of  the  lock-chambers  will  be  66  by  177  feet  by  7  feet 
depths  on  the  lower  sills,  at  pool  levels,  and  8  feet  on  the  upper  sills  at 
same. 

Two  thousand  yards  of  material  was  dredged  from  the  shoal  at 
Smithfleld  Street  Bridge,  Pittsburg. 

The  officer  in  local  charge  calls  attention  to  the  desirability  of  mark- 
ing the  harbor  lines  heretofore  established  in  Pittsburg  Harbor,  and  in 
establishing  a  close  supervision  to  prevent  unlawful  dumping,  and  pro- 
vi<ling  for  a  limited  amount  of  dredging  in  the  harbor,  which  work  is 
estimated  to  cost  $10,000  annually. 

A  brief  history  of  the  Monongahela  Klver  and  its  navigation  works, 
of  the  steps  leading  to  the  acquisition  of  the  works  by  the  United 
States^  and  a  preliminary  report  upon  necessfury  enlargements  and 
other  improvements,  with  approximate  estimated  of  coat,  are  printed  in 
Appendix  D  D  5  of  this  report. 

July  1, 1896,  balance  unexpended  $70, 346. 24 

Amount  appropriated  by  sundry  civil  aet  approved  June  4, 1897   350, 000  00 

420,346.24 

June  30,  1897,  amount  expended  during  flsoal  year   1, 135. 19 

July  1, 1897,  balance  unexpended  419, 211  05 

July  1,  1897,  outstanding  liabilitiea   4, 447. 37 

July  1, 1897,  balance  avaUable  -414,763.88 

Amonnt  (estimated)  required  for  completion  of  exiatinff  project  TJS>,  000. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  yuareD(nngJune30,1899  38^  600.00 
Submitted  in  compliance  with  requirements  oz  sections  2  of  rivet  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  D  D  1.) 

2.  OperatirM  and  eare  of  Locks  and  Bams  Nos.  8  and  9,  Monongahela 
Biver,—Th»  looks  were  operated  during  the  past  flsoal  year,  except 
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^hen  the  walls  were  flooded  by  high  water  from  July  22  to  Augost  3 
and  from  February  22  to  26,  and  except  whra  navigation  was  anspended 
by  i^e  from  Jaunary  24  to  Febmary  9.  One  tiiousand  five  hundred  and 
BtKty*ibnr  lockages  f  jr  passing  crafts  were  made  at  Lock  No.  8  and 
1,026  at  Lock  1^0.9. 

Extensive  repairs  were  made  to  Dam  No.  8,  on  acconnt  of  damages 
cansed  by  heavy  floods.  Minor  repairs  to  the  works  were  made  and 
some  dredging  done. 

Tbe  cost  of  operating  and  care  of  thelocks  and  dams  during  the  past 
fiscal  year  was  $24,925.87. 

(See  Appendix  D  D  2.) 

3,  Purchase  of  Loch  and  Dam  JTo.  7,  Monongaihela  £iv«r.— The  river 
and  harbor  act  of  Aagust  11, 1888,  made  provision  for  the  acquisition  by 
the  United  States,  by  purchase  or  condemnation,  of  this  lock  and  dam 
from  tbe  Monongahela  Navigation  Company.  Condemnation  proceed- 
ings for  this  purpose  were  instituted.  The  case  was  heard  in  tbe  circuit 
court  of  the  United  States  for  tbe  western  district  of  Pennsylvania  in 
November,  1890,  and  the  value  of  the  work  was  fixed  at  ift209,000, 
exclusive  of  tbe  valne  of  the  franchise.  Tbe  navigation  company  took 
an  appeal  to  tbe  Supreme  Court  of  tbe  CTnited  States,  where  tbe  case 
was  argued  at  the  October  term,  1892.  Tbe  judgment  of  the  circuit 
court  was  reversed  and  case  remanded,  with  instructions  to  grant  a  new 
trial. 

No  st^  were  taken  daring  the  year  tot  the  separate  purchase  of  this 
lock  and  dam,  as  the  river  and  harbor  act  of  1896  provided  for  the 
purchase  of  all  the  property  and  appurtenances  of  the  Monongahela 
Nayigation  Company,  wbi<^,  ranee  the  dose  of  the  year,  have  been 
acquired  by  tbe  United  States. 

Jnly  1, 1896,  balanc©  anexpended  $161, 831. 77 


(See  Appendix  D  D  3.) 

4.  Purchase  of  Lock  and  Dam  2^o.  6f  Monongahela  Biver. — An  appro- 
priation of  $162,000  was  made  by  river  and  harbor  act  of  September 
19, 1890,  for  acquisition  of  this  structure  from  the  Monougahela  Navi- 
gation Company,  and  one  ot  $5,000  for  costs  of  condemnatioi^,  after 
title  to  Lock  and  Dam  No.  7  shall  have  been  acquired  by  tbe  United 
States.  No  steps  were  taken  during  tbe  year  for  tlie  separate  purchase 
of  this  lock  and  dam,  as  tbe  rivw  and  harbor  act  of  181)6  provided  for 
the  purchase  ot  all  the  property  and  a])purtenaiice.s  of  the  Monongahela 
Navigation  Company,  which,  since  tbe  close  of  .the  year,  have  been 
acquired  by  the  United  States. 

Jnly  1, 1896,  balance  nnexpended  tlAL  000. 00 

July  1,  1897,  balanoe  onexpeiided   16^  000. 00 

(See  Appendix  D  D  4.) 

5.  Condemnation  of  all  the  propertjf  and  appurtenaneee  of  the  Monon- 
gahela Navigation  Company. — ^A  provision  of  the  river  and  harbpr  aot 
of  June  3, 1896,  reads  as  follows : 

ImproTin^r  the  If ODongahela  Bitot,  FenDByWania :  The  Secretary  of  War  is  hereby 
aofborised  and  dlreeted  to  inttitiito  and  carry  to  oompletion  proceedinga  for  the 
condemnation  of  all  the  property  and  its  appiirtenancea  of  tbe  Monongahela  Navi- 

Sation  Company,  a  oorporation  of  Pennsylvania,  said  condemnation  proceedings  to 
e  aa  presonbed  and  regulated  by  the  proviBions  of  the  general  rnilroad  law  of 
Pennsylvania  approved  !•  ebraary  nineteenth,  eighteen  hundred  and  forty -nine,  and 
its  Bopplementa,  except  that  the  United  States  shall  not  be  required  to  give  an^ 
bond,  and  except  that  jnrisdiction  of  said  proceedings  is  hereby  given  to  the  oircnit 
coort  of  the  United  States  for  the  western  dietriot  of  PennBylvinia,  with  ri^t  of 


Jaly  1, 1897,  balance  unexpended 


161,  SSL  T7 
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appeal  hy  either  party  to  the  Snpreme  Court  of  the  United  States.  And  tiie  snm  of 
five  thousand  dollars,  or  bo  much  thereof  as  may  be  neflesBary,  is  hereby  appropii- 
ated,  out  of  any  monevs  in  the  Treasury  not  otherwise  appropriated,  to  pay  the  neo- 
eesary  costs  of  said  proceedings;  and  upon  final  Judgment  being  entered  therein, 
the  Secretary  of  War,  if  in  hia  opinion  tile  Jndjement  ia  roMonable,  is  hereby  anthor- 
izeA  and  dincted  to  draw  bis  warrant  on  the  Treasury  for  the  unonnt  of  said  Judg- 
ment and  coats,  and  said  amount  for  the  payment  thereof  is  hereby  appropriatM 
out  of  any  moneys  in  the  Treasury  not  otnerwise  appropriated.  And  when  said 
property  and  its  appurtenances  shall  have  been  acquired  by  the  United  States, 
whether  by  purchase  or  condemnation,  the  Secretary  of  War  shall  take  charge 
thereof  and  the  same  shall  thereafter  be  subject  to  the  proTisiops  of  section  foar  of 
an  Act  entitled  "An  Act  making  appropriations  for  the  etmsti^ction,  repair,  and 
preservation  of  certain  poblio  works  on  riTors  and  harbors,  and  for  other  purposes, " 
approved  July  ftftb,  eiguteeu  hnndred  and  eighty-font. 

During  the  last  fiscal  year  condemnation  proceedinge  in  accordance 
with  this  authority  were  had,  and  award  was  made  of  $3,761,616.46 
for  the  condemnation  and  ^propriation  of  all  the  property  and  fran- 
chises of  the  couijiany. 

Since  the  end  of  the  year,  and  on  J  aly  7,  final  judgment  was  entered 
by  the  court;  $3,601,615.46  paid  to  tlio  navigation  company,  and  the 
property  transferred  to  the  United  States.  The  balance  of  the  amount 
of  the  award,  $160,000,  is  retained  by  the  United  States  as  security  for 
the  cancellation  of  certain  outstauding  bonds  iasned  by  the  company. 

In  the  case  of  the  separate  condemnation  of  Lock  and  Dam  Ko.  7, 
the  United  States  Supreme  Court  decided,  upon  appeal  by  the  Naviga- 
tion Company,  that  the  value  of  the  ftranchiae  most  be  considowd  in  tiie 
making  of  the  award. 

The  properly  comprises  7  locks  and  dams  and  appurtenances.  Locks 
Nos.  1,  2,  3,  and  4  are  double  locks;  Nos.  5,  6,  and  7  are  single  locks. 

July,  1,1S96,  balance  unexpended   9&,  000. 00 

June  So,  1897,  amoont  expended  during  Asoal  year   .22 

July  1, 1897,  balance  unexpended   4,999.78 

(See  Appendix  D  D  5.) 

6.  Allegheny  ietver,  PennMlvania. — In  its  original  condition  the 
Allegheny  Blver,  having  a  hard  gravel  and  sand  bottom,  with  an 
averse  slope  for  a  distance  of  more  than  123  miles  between  its  month 
and  i^ench  Creek  at  Franklin,  Pa.,  of  2.15  feet  per  mile,  and  of  3.4 
feet  per  mile  over  13:!  miles  between  Franklin  and  Olean,  N.  Y.,  was 
obstructed  by  numerous  large  bowlders,  which  reduced  the  low-water 
navigable  depth  as  much  as  2  feet  on  various  ripples,  and  made 
navigation  over  them  extremely  hazardous  at  ordinary  stages.  The 
river  also  embraced  sevenil  wide-spreading  shoals,  giving  an  available 
navigable  depth  at  low  water  of  less  than  0  inches.  The  originally 
adopted  plan  of  imjjrovementof  the  river,  which  has  not  been  materially 
changed  since  its  inception,  contemplates  the  removal  of  bowlders, 
snags,  and  other  obstructions  f^om  the  chaunel,  and  the  construction 
of  low  dama  to  dose  duplicate  channels,  and  of  dikes  to  confine  the 
waterway  on  extensive  shoals.  There  had  been  erpended  under  this 
pn^ect  from  the  date  of  the  first  appropriation,  in  1879,  up  to  the  close 
of  the  fiscal  year  ending  Jnne  30,  1896,  the  sum  of  $210^.71,  about 
two-thirds  of  which  had  been  devoted  to  the  removal  of  new  rock 
obstmotious  washed  out  from  the  banks,  brought  down  by  the  rapid 
tributaries,  or  moved  along  the  river  bed  by  the  action  of  freshets  and 
ice;  the  latter  is  a  powerftil  agent  in  modifying  the  river  bed.  The 
result  has  been  a  marked  improvement,  fornishing  a  least  depth  of  1.4 
jieet  over  the  shallowest  bars  at  low  water,  with  ample  width  of  chan- 
nel and  a  consequent  lengthening  of  the  period  of  navigation,  enabhug 
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the  lighter  craft  to  enjoy  practically  oontinaoaa  navigatioii  over  160 
miles  of  the  stream. 

During  the  last  fiscal  year  1^73  onbic  yards  of  bowlders  and  43 
snags  w&^e  removed  from  the  channel,  and  small  repairs  made  to  the 
contraction  irorks  at  Hickory,  Tionesta,  Bedbank,  and  Oowanshan- 
nock,  th^by  maintaining  the  improved  channel. 


Jaly'l.  1896,  l»lanoe  mmcpended  919,6M.3B 

Jnne  30, 1897,  amount  axpmded  during  fiscal  year   7, 938. 16 


July  1,  1897,  balance  unexpended   11, 766. 13 

July  1, 1897,  halanoe  available   11, 766. 13 


{Amount  thatoan  be  profitably  expended  in  flaoalyeaTeiidiDff  June  30,1899  25, 000. 00 
Submitted  in  ^ompliaQce  with  regaiTementB  of  sections  2^of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndiy  civil  act  of  Jnne  4, 1897. 

(See  Appendix  B  D  6.) 

7.  Construction  of  locks  and  dams  at  Rerr  Island,  aJ)ove  the  head  of 
Sic  Mile  Island,  and  at  Springdale,  Allegheny  River. — The  originalfy 
adopted  project  provided  for  the  Herr  Islanil  Lock  and  Dam  and  con- 
templated that  the  dam  should  be  a  fixed  one,  but  in  com]>liauce  with 
a  request  of  the  authorities  of  Pittsburg  and  Allegheny  the  plan  was 
changed  to  give  a  movable  dam,  and  to  satisfy  riparian  owners  the  site 
of  the  lock  was  changed  so  that  a  waterway  for  landings  55  feet  in 
width  is  left  between  the  lock  and  the  river  bank.  The  site  of  the  Herr 
Island  works  is  in  Pittsburg  Harbor,  formed  by  the  pool  of  the  Davis 
Island  Dam  of  the  Ohio  Biver  6.3  miles  below,  which  gives  a  navigable 
depth  in  the  Allegheny  Biver  channel  of  8  to  9  feet  as  far  as  Garrison 
Bipple,  immediately  above  the  Herr  Island  Dam  and  about  2  miles 
above  the  mouth  of  the  river.  The  completion  of  the  original  project 
will  extend  Pittsburg  Harbor  4.5  miles  farther  upstream  and  begin  a 
system  of  slack  water  upon  the  Allegheny  Biver.  The  Herr  Island 
Lock  is  under  construction.  This  is  a  concrete  lock  of  an  available 
capacity  of  chamber  of  55  feet  by  286  feet  2  inches,  with  a  least  depth 
of  watOT  over  the  sills  of  8  feet  at  pool  level,  and  having  a  7-foot  lift. 
The  lock  and  miter  walls  rest  on  concrete  foundations,  which  were 
started  from  the  bottom  of  a  dredged  pit  30  feet  below'the  pool  of  the 
Davis  Island  Dam  in  the  Ohio  Bivw. 

At  the  beginning  of  the  year  the  foundation  walls  had  been  built  to 
a  height  of  22  feet  below  the  Davis  Island  pool,  a  3  foot  concrete  floor 
laid  at  the  bottom  of  the  pit  over  the  chamber  area,  and  a  gravel  filling 
made  on  the  floor  and  against  the  sides  of  the  pit  outside  of  the  foun- 
dation walls  to  11  feet  Irelow  pool  level. 

During  the  last  fiscal  year  the  lock  and  head  walls  were  completed 
and  the  foundations  of  the  miter  walls  were  partly  laid ;  6,095  cubic 
yards  of  concrete  and  176  cubic  yards  of  out  stone  were  used  therefor. 

The  act  of  June  3, 1890,  provided— 

For  oontinning  oonstmotlon  of  look  and  dam  at  Heir  Island,  Allegheny  River, 
Duder  existing  prctject,  and  commencing  conatruotiou  of  two  additional  locks  and 
dams  on  said  river,  one  above  tbe  head  of  Six  Mile  Island  and  the  other  at  Spring* 
dale,  according  to  report  submitted  January  22d,  1896,  $50,000 :  Prorided,  That  con- 
tracts may  be  entered  into  by  tbe  Beoretary  of  War  for  such  materials  and  work 
as  may  be  necessary  to  complete  the  prqjeots  of  improvement,  to  be  paid  for  as 
appropriations  may  £rom  time  to  time  fie  made  by  law,  not  to  exceed  in  the  aggre- 
gate idght  hnndred  and  ninety-font  thonaand  Ave  hundred  dollars,  exelnsive  of  the 
amount  herein  and  hentobae  appropriated. 

During  the  year  a  general  project  for  the  new  constructions  was  pre- 
pared and  approved;  negotiations  made  for  the  lands  required  for  sites 
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fbr  looks  and  abutments  of  dams;  plans  and  specifications  dravn:  the 
work  advertised  for  bids,  and  contract  entered  into.  Part  of  the 
needed  lands  has  been  acquirad  by  the  United  States,  and  it  is  expected 
that  active  operations  of  construction  will  be  commenced  shortly. 
These  new  locks  and  dams  will  extend  slack  water,  having  6  feet  least 
channel  depth  from  the  Herr  Island  pool  17  miles,  or  to  Natrona.  The 
dams  are  to  be  made  of  timber  and  the  locks  of  concrete.  The  liite  of 
the  locks  will  be  11  and  12  feet,  and  the  depths  of  water  on  the  lower 
and  npper  sills  7  and  8  feet,  respectively,  at  i>ool  levels.  The  usefal 
dimensions  of  the  lock-chamber  are  to  be  56  by  289.5  feet. 

There  had  been  expended  upon  the  whole  project  tip  to  Jnne  30, 1896, 
the  sum  of  f 166,988.89,  of  whioh  $32,688.25  was  for  oost  of  land. 

Jnly  1,1896,  balance  unexpended  $71,51L11 

Amonnt  appropriated  by  sundry  civil  act  approved  Jnne  4,  1887   360, 000. 00 


421, 511.  II 

Jnne  30,  1897,  amoimt  expended  daring  fiscal  year   56, 997. 09 


July  1,  1897,  balance  anexpended   365, 514. 02 

July  1,  1897,  ontatanding  UabUities   4, 484. 41 


July  1,  1897,  balance  available   361,039.61 


Amonnt  (estimated)  reqaired  for  completion  of  existing  project  .  544,600.00 

AmoantthatoanbepTontablyexpendedinfiBcalyear  en(uueJane30,1899  46(^000.00 
Submitted  in  C(>iiipliauce  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  civil  act  of  Jnne  4, 1887. 

(See  Appendix  D  D  7.) 


IMPROVEMENT  OF  FALLS  OF  OHIO  EIVBB:  OF  WABASH  EIYER,  INDIANA 
AND  ILLINOIS;  OF  WHITE  BIYEB,  INDIANA,  AND  OF  CERTAIN  BIVEBB 
IN  KENTUCKY. 

This  district  was  in  the  charge  of  Capt.  J.  G.  Warren,  Corps  of  Engi- 
neers.  Division  Engitieer,  Col.  Henry  M.  Kobert^  Corps  of  Engineers. 

1.  Falls  of  the  Ohio'  River  at  Louisville^  Ky. — This  work  is  located  at 
the  easterly  end  of  the  Louisville  aud  Portland  Canal,  where  the  caual 
formerly  had  a  width  of  about  100  feet,  a  space  insufiicient  for  arranging 
or  making  up  tows  preparatory  to  their  entering  or  leaving  the  canal. 

The  original  project  was  adopted  in  1883,  slightly  modified  in  1885, 
and  revia&d  January  28, 1890,  by  a  Board  of  Engineer  OfBcers  convened 
lor  that  purpose.  The  existing  project  provides  for  widening  the  caual 
on  its  northerly  side,  from  a  point  725  feet  below  Fourteenth  Street 
Kailroa<l  Bridge,  where  the  width  of  the  canal  is  abruptly  increased  from 
90  to  210  feet.  This  latter  width  is  gradually  iucreased,  through  a  ^s- 
tance  of  nearly  2,800  feet,  to  325  feet  at  the  head  of  the  canal  proper, 
where  the  enlar^ment  is  expanded  into  a  capacious  basin  1,200  feet 
wide  and  practically  parallel  to  the  Kentucky  shore. 

Exclusive  of  the  snm  expended  for  enlarging  the  basin  at  the  head 
of  the  new  locks,  H33,000,  the  amount  expended  under  the  projects 
hereinbefore  outlined,  to  JuueSO,  1896,  was  t645,382.19,of  which  amount 
$351,627.31  was  expended  under  the  revised  project  of  1890. 

With  the  exception  of  a  small  portion  at  high  water,  the  improve- 
ment is  not  yet  available  for  the  purposes  of  commerce,  on  account  of 
its  inoomplete  state. 

The  sundry  dvil  act  of  June  4, 1897,  contains  the  following  item: 

Improving  Falls  of  Ohio  Blver  at  LonisTille,  Kentucky :  For  contioning  improre- 
ment,  including  Indiana  Chnte  Falls,  tbree  hnndred  and  flftr  tbonsand  dollars : 
iVwided,  That  the  8ecmtai7  of  War  may  earry  to  completion  the  present  project  of 
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improTing  the  FaUa  of  the  Ohio  River  and  Indiana  Chute  Falla,  Ohio  Rivur,  by  con- 
tract, as  provided  in  the  "Act  making  appropriations  for  the  constraction,  repair, 
and  preservation  of  certain  public  works  on  livers  and  harbors,  and  for  other  par- 
poses,"  which  became  a  law  Jane  third,  eighteen  hundred  and  ninety-six;  oi  the 
necessary  materials  majr  be  parchaaed  and  the  work  done  otherwise  than  by  con- 
tract, in  his  diBcretion,  if  more  economical  and  advantageous  to  the  United  States. 

The  items  of  the  following  statemeut,  together  with  the  items  cson- 
tained  in  a  similar  statement  given  in  report  concerning  Indiana  Chute, 
Falls  of  the  Ohio  Biver,  and  the  item  of  $350,000  in  the  sundry  civil 
act  of  June  4, 1897,  are  combined  in  the  money  statement  which  follows 
that  rexrort. 

Ko  field  work  was  in  progress  until  Jane  12,  1897,  when  a  small  force 
was  set  to  work  repairing  the  guiding  dikes  and  dams. 


July  1,  1896,  balance  unexpended  $11,617.81 

JnoeSO,  1897,  expended  daring  fiscal  year   2,729.04 

July  1,  1897,  balance  an«cpended   8,888.77 

July  1,  1897,  oatstandlng  liabiUties   66L02 

July  1,  1897,  balanoB available   8,337.75 

Amount  (estimated)  required  for  completion  of  existing  project   130, 006. 89 


Indiana  Chute,  Falls  of  the  Ohio  Miver, — This  main  channel  of  the 
river  over  the  Falls  of  the  Ohio  was  originally  very  croo'ked,  with 
irregular  rock  projecting  from  sides  and  bottom,  and  was  only  safe  for 
navigation  during  high  stages  of  water.  Previous  to  Janoary  31, 1890, 
mnch  work  had  been  done  under  annual  expenditure  projects,  thefunds 
being  derived  from  allotments  from  appropriations  for  improving  Ohio 
KiveF.  The  project  approved  January  31, 1890,  provides  for  specific 
improvements  witiiin  certain  limits  by  rock  excavation  and  theconstmo- 
tion  of  dikes  and  dams,  so  as  to  render  this  chute  available  for  descend- 
ing traffic  when  the  river  is  at  or  above  a  stage  of  S  feet,  upper  canal 
gauge.  The  estimated  cost  was  $138,610.97,  but  a  revision  of  the  esti- 
mate during  1896  places  the  total  cost  at  $213,299.68,  or  amount  neces- 
sary for  completion,  June  30,  1896,  $111,938.71. 

The  total  expenditures  to  June  30, 1896,  were  $218,398.48,  of  which 
$116,070.30  was  expended  previous  to  theadoption  of  the  present  project. 

The  work  done  thus  far  has  materially  improved  the  navigability  of 
the  chute  when  the  river  reaches  a  stage  of  10  feet,  upper  canal  gauge. 

Ko  work  other  than  care  of  property  and  office  work  was  in  progress 
during  the  year. 

A  statement  of  the  amount  and  character  of  commerce  involved  In 
the  improvements  may  be  seen  by  reference  to  the  statistics  accompany- 
ing the  report  for  the  Louisville  and  Portland  Canal. 
-  Following  is  a  statement  of  balances,  etc.,  combined  with  those  in  a 
similar  statement  in  report  for  "Falls  of  the  Ohio  Kiver  at  Looisville, 
Ky.,"  to  make  the  items  in  the  money  statement  given  b<dow. 


July  L  1896,  balance  unexpended   $1, 601. 63 

Jane  30, 1897,  amount  expended  daring  fiscal  year   1, 1^.  13 

July  1, 1897,  balance  unexpended   347. 39 

July  1, 1897,  oatstandlng  liahiUties   114. 96 

July  1, 1897,  balance  available   232. 43 

Amount  (estimated)  required  for  completion  of  project   111,938.71 


By  the  provisions  of  the  act  of  June  3, 1896,  the  sum  of  $517,250  w»s 
pledged  for  the  work  of  improving  the  Falls  of  the  Ohio  Blver,  inolad* 
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ing  Indiana  Ohate  Falls.  Of  thia  amonnt  $350,000  was  appropriated 
by  the  act  of  June  4, 1897,  leaving  $167,250  yet  to  be  provided.  In 
addition  to  this  latter  sum  it  has  been  found  that  $74,697.60  will  be 
required  to  complete  the  work  in  such  a  manner  aB  to  fully  satisfy  the 
requirements  of  commerce  and  uavigation.  Estimates  for  these  two 
amounts,  making  a  total  of  $'241,947.60,  are  sabnutted  for  the  considera- 
tion of  Congress. 

Jnly  1, 1896,  balance  unexpeuded   *13, 219. 33 

Amount  appropriated  by  sondry  civil  aot  approved  Jane  4, 1897   350, 000. 00 

363.219  33 

Jnne  30, 1897,  amonnt  expended  during  fiaoal  year   8,983. 17 

Jnly  1. 1887,  balanoe  nnezpended   859, 236. 16 

Jnly  1, 1897,  outstanding  liabiUUea   665. 98 

Jnly  1,1897,  balance  available   358,570.18 

{Amount  (estimated)  reqaired  for  completion  of  existing  project   241, 947. 60 

Amonnt  that  can  be  profitably  expended  iu  fiBealyeareti£ng  June 30,1899  241, 947. 60 
Submitted  in  compliauce  with  requirements  oi  seotiona  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1887. 

(See  Appendix  E  E  1.) 

Operating  aitd  oare  of  Louisville  cmd  Portland  Canal^  Kentucky. — 
The  present  work  is  the  oiitgrowth  of  the  coustmction  of  the  canal  by 
a  private  corporation  and  its  transfer  to  the  United  States  by  auth<)rity 
of  Congress  in  1874.  The  canal  is  about  2  miles  long  and  90  feet  wide  j 
there  are  two  new  masonry  locks  in  flight,  the  chambers  of  each  being 
350  feet  long  and  80  feet  wide. 

The  annual  estimates  and  projects  hare  provided  for  the  ope)ratioD 
and  maintenance  of  the  canal  in  good  navigable  condition,  together 
with  sndi  special  work  as  may  from  time  to  time  be  foand  necessary  to 
make  it  sufficient  to  meet  the  demands  of  navigation  and  commerce. 

Expenditures  from  Jnly  1, 1880,  when  tolls  were  abolished  and  the 
canal  became  a  directchargeon  the  Treasury,  to  June  30, 1897,  amounted 
to  $1,158,180.13. 

The  canal  is  available  to  commerce  at  all  stages  of  water  less  than 
12.7  feet,  ]Dipper  gauge,  and  serves  its  purpose  by  permitting  free  navi- 
gation around  the  falls  of  the  Ohio  Biver  at  stages  of  water  when  the 
passage  can  not  be  made  by  the  oj>en  river  channel. 
'  Expenditures  during  the  fiscal  year  ending  June  30,  1897,  were, 
besides  those  for  ordinary  operating  expenses,  for  repairing  old  and 
dilapidated  rabble  wall,  north  side  of  canal  with  wall  of  Ashlar  stone, 
laid  in  cement;  retaining  wall  in  front  of  unprotecteil  bank;  complet- 
ing new  upper  and  lower  gates;  for  aatomatio  gates,  old  looks;  aud  for 
work  and  material  for  completing  retaining  wall  of  dry  dock. 

The  to  talofexpenditnres  for  all  panoses  daring  tbeyear  was  $93,026.80, 
indudiug  outstanding  liabilities  Jane  30, 1807. 

The  amount  and  character  of  the  very  large  commerce  interested  is 
given  iu  Appendix  E  E  2  of  this  report. 

The  total  quantity  of  commerce  for  the  year  was  1,085,805|  tons. 

(See  Appendix  E  E  2.) 

3.  Wdbaah  River ^  Indiana  and  Illinois, — In  its  original  conditiou  this 
river  was  bad^  obstructed  with  shoal  bars,  aconmnlations  of  snags, 
rock  ree&,  and  numerous  secondary  channels  or  cnt-ofis,  which  less- 
ened the  flow  of  water  through  the  main  channel.  There  could  be  no 
navigation  except  at  high  stages  of  water. 

The  original  prcyeot  is  that  submitted  by  M%j.  O.  Weitzel  iu  1872, 
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providing  for  special  improvement  at  twelve  designated  points,  and  a 
general  improvement  of  tlie  river  from  its  mouth  to  Lafayette,  Ind., 
by  means  of  light-draft  boats  and  dredges,  and  nntil  March  3, 1881, 
appropriations  were  applicable  to  this  whole  reach  of  river.  The  act 
of  Congress  of  that  date  separated  the  river  into  two  sections,  witii 
Yiucennes,  Ind.,  as  the  dividing  point;  since  then  specific  appropria- 
tions have  been  made  for  each  section.  OtJierwise  the  project  has  never 
been  amended  or  revised,  notwithstanding  the  &ot  th<it,  with  existing 
conditions,  neither  it  nor  the  original  estimates  are  applicable  or  adeqaate 
to  the  systematic  improvement  of  the  river. 

From  the  commencement  of  the  work  in  1872  to  March  31, 1881,  the 
expenditures,  all  of  which  were  for  work  below  Tincennes,  amoanted 
to  $324,345.44.  Since  March,  1881,  ezpenditares  fbr  each  section  of 
the  river  are  given  below  separately. 

a.  Below  Vincermes. — From  March,  1881,  to  Jane  30, 1$96,  expendi- 
tures for  work  below  Vincennes  amount  to  $354,086.19,  including  $25,000 
expended  for  levee  work  at  Grayville,  111. 

From  1884  to  the  present  time  the  greater  part  of  the  appropriations 
for  "below  Vincennes"  has  been  applied  to  the  <!0n8traction  of  a  masonry 
lock  and  timber  dam  with  masonry  abutment  at  Grand  Rapids.  The 
lock,  dam,  and  abutment  have  been  completed,  but  guiding  dikes  below 
the  lock  remain  to  be  built.  Since  the  ox>eratious  have  been  concen- 
trated to  complete  the  structures  just  mentioned,  and  necessarily  sus- 
pended elsewhere  on  the  river,  the  improvementa  at  other  places  have 
rotted  away  or  been  damaged  oy  ice  and  freshets,  or  the  water  has  cut 
its  way  around  them,  tfans  leaving  the  river  as  badly  obstructed  as  it 
was  before  its  improvement  was  commenced  and  withoat  any  permanent 
aids  to  navigation  and  commerce  other  than  the  channels  cut  through 
solid  rock  and  the  lock  and  dam  at  Grand  Bapids,  which  latter  will  oe 
of  little  benefit  uuless  the  river  is  improved  in  such  manner  as  to  enable 
boats  to  reach  that  point.  Therefore,  considered  as  an  entirety,  this 
section  of  the  river  at  a  normal  stage  is  not  available  for  navigation. 

There  being  no  features  requiring  difficult  engineering  methods  to 
overcome,  it  could  be,  with  sufficient  funds  for  regular  operations,  easily 
adapted  to  the  requirements  of  commerce.  The  improvement,  however, 
should  begin  at  toe  mouth  of  the  river  and  be  systematioally  carried 
upstream. 

Expenditures  during  the  year  amounted  to  $8,899.46,  and  werefor  the 
constimotion  of  the  guide  cribs  above  the  lock  at  Grand  Bapids;  pro 
rata  of  expenses  for  the  construction  of  a  small  light-draft  towboat  for 
ase  on  this  section  of  the  river,  that  above  Vincennes,  and  White  Biver, 
Ind.,  and  converting  the  good  portions  of  the  old  snag  boat  Os$eo  into 
a  properly  equipped  snag  scow. 

Jaly  1^  1896,  balance  imexpendeil  $16,068. 37 

June  90, 1897,  amonnt  expended  daring  flsoal  year   8, 899. 46 

July  1, 1887,  balanee  unexpended   7, 168. 91 

July  1,  1897,  outstanding  BabUitlea   190. 76 

July  1, 1897,  'balance  available   7, 018. 16 

{Amonnt  (estimated)  reqnired  fbr  completion  of  existinff  project   10, 000. 00 

Amonottliat  can  beprontablyexpendMinfiscal  year  ending  Jone30,1899  10,000.00 
Submitted  in  eompuanee  with  reqnirements  of  sections  2  of  rlTer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

b.  Above  Vincennes. — Since  this  part  of  the  river  has  become  the 
object  of  specific  appropriations,  the  sum  of  $83,509.16  was  expended 
to  Jane  30, 1896. 
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Formerly  a  fairly  good  channel  3  feet  in  depth  was  maintained,  but 
for  several  years  past  the  appropriations  have  been  too  small  to  permit 
other  than  snagging  operations  at  irregular  times  when  the  only  boat 
available  for  snch  work  was  not  in  use  elsewhere.  The  channel  is  on^ 
available  at  the  higher  stages  of  water.  At  low  water  Uie  nnmeroos 
snags,  bars,  and  secondary  channels  render  navigation,  even  with  the 
lightest-draft  boats,  extremely  uncertain. 

The  self-propelling  snag  boat  formerly  used  for  operations  on  this 
section  of  the  river  having  become  unfit  for  fiirther  work  as  a  whole, 
the  unserviceable  portions  were  condemned  and  the  other  parts  con- 
verted into  a  snag  scow  and  fitted  with  proper  equipments  for  such 
work.  The  expense  of  this,  together  with  those  for  constructing  a  new 
light-draft  towboat,  were  paid  pro  rata  from  funds  for  this  section  of 
the  river,  that  below  Vincennes,  and  White  River,  Indiana.  No  fiirther 
operations  were  practicable  during  the  fiscal  year. 

Tbe  present  condition  of  the  river  precludes  the  establishment  of 
any  regular  line  or  lines  of  boats.  The  only  traffic  over  the  river  is 
daring  high  stages,  when  several  boats  make  iiregnlar  trips  to  trsns- 
port  com,  wheat,  oats,  and  similar  commodities  to  the  nefurest  railway 
forreshipment. 

Although  every  effort  was  made  to  obtain  data  that  Tonld  give  an 
accurate  idea  of  the  amount  and  charactw  of  commerce  invmved  in 
the  improvement  of  the  river,  it  was  found  that  correct  statistics  were 
not  obtainable  owing  to  lack  of  records. 

July  1,  1896,  balftnce  anexpended   990. 86 

JanB30,1897,  amount  expended  during  flBoaljear   5,778.21 

July  1, 1897,  baUmce  unexpended   3, 312. 61 

I*  Amount  (oBtimated)  reqnired  for  oompletion  of  existing  project   4,000.00 

J  AmotinttnatoanbeprontablTexpendediDfi8oaIyear«ndiug.luDe30, 1899  4,000.00 
)  Submitted  in  compliaDce  -with  regnirementa  of  sections  2  of  river  and 
{   harbor  acta  of  1866  and  1867  and  of  sundry  oivil  aot  of  June  4, 1887. 

(See  Appendix  E  £  3.) 

4,  Operating  and  care  of  loek  and  dam  at  Orand  Rapids^  Wahash 
Biver. — This  lock  and  its  dam  were  built  from  funds  derived  firom 
appropriations  for  improving  Wabash  Biver,  Indiana  and  Olinois. 
The  operating  expenses  were  also  paid  fi-om  that  appropriation  uutil 
March  1, 1897,  since  which  date  they  have  been  paid  from  an  allotment 
from  the  indefinite  appropriation  for  operating  and  care  of  oanaLs  and 
other  works  of  navigation,  act  July  5,  1884. 

lirom  March  1,  1897,  to  June  30,  1897,  tbe  exxwnses  for  theoperation 
and  care  of  the  lock  and  dam  aggregated  $166.75. 

The  amount  and  character  of  commerce  passing  the  look  during  the 
fiscal  year  is  given  in  Appendix  E  E  4  of  tiuB  report. 

(See  Appendix  E  E  4.) 

5.  White  BiveVf  Indiana. — Originally  this  river  was,  throughout  the 
entire  reach  embraced  within  the  project,  badly  obstructed  by  rock 
reefs,  shoals,  remains  of  old  structures,  and  innumerable  snags.  It 
couki  be  navigated  only  during  high  stages  of  water. 

Tbe  origiufj  project  is  bas^  upon  the  "report  of  examinations  of 
the  White  Kiver  and  its  forks,  Indiana,'*  submitted  December  31,  1878, 
by  MfQ.  Jared  A.  Smith,  Ooips  of  Engines,  pursuant  to  which  the 
first  provision  for  improvement  was  made  in  the  river  and  harbor  act 
of  March  3, 1879.  The  ol^ect  was  to  provide  a  (Aannel  as  &r  as  might 
be  practicable  without  constzaotiug  locks  and  dams.''  A  depth  of  2 
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feet  is  indicated,  bat  uo  definite  width  for  the  channel  is  specified. 
This  project,  which  has  not  as  yet  been  revised  or  amended,  proTides 
fbr  work  estimated  to  cost  $150,000. 

The  act  of  Aagast  18,  1801.  provided  for  a  resnrvey  of  the  river. 
The  survey  has  bem  made  and  a  report  in  detail  thereof  will  be  fonnd 
in  Hoose  Doc.  Ko.  17,  Fifty-fourth  Congress,  second  session.  It  is  also 
snbrnitted  herewith  as  Appendix  E  E  12  of  this  report 

The  total  expenditores  to  Jane  30, 1896,  were  $116,903.87. 

As  a  result  of  these  expenditures,  the  lower  13  miles  of  White  Elver 
are  navigable  for  boats  tkawing  3  feet  all  the  year;  above  this  to  the 
jonction  and  about  5  miles  up  East  Fork  boats  drawing  18  inches  can 
navigate  for  about  six  months  of  the  year.  Low-water  navigation  on 
the  forks  is  impracticable  even  for  the  smallest  boats. 

Owing  to  lack  of  records,  no  reliable  statement  of  the  amoant  and 
ehaPMtet  of  commerce  involved  in  the  improvement  of  the  river  could 
be  procured. 

July  1, 1896,  biUance  nnerpended   fS,  096. 13 

June  SO,  ISvJ,  amount  expended  dnzing  fisoal  year   2, 284. 39 

July  1,  1897,  balODoe  unexpended   811. 74 

(See  Appendix  E  B  5.) 

6.  Tradewater  RiveVj  Kentucky. — [This  work  was  in  the  charge  of 
M^.  James  F.  Gregory,  Corps  or  Engineers,  until  May  14, 1897.]  This 
river,  before  the  work  of  improvement  commenced,  was  practically 
dosed  by  a  rock  bar  near  its  mouth,  and  higher  up  by  logs^  snags,  drift 
piles,  leaning  trees,  and  bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions,  and  opening  a  channel  40  feet  wide  aikd 
2}  foet  deep  during  six  months  of  the  year,  the  improvement  to  extend 
41  miles  upstream  from  its  mouth  in  the  Ohio. 

Up  to  June  30,  1896,  $15,941.70  had  been  expended,  resulting  in 
securing  a  channel  through  the  rock  bar  near  the  month  of  the  river, 
and  in  removing  obstructions  in  the  channel  and  on  the  banks  of  the 
river  for  a  distonce  of  41  miles,  the  distance  covered  by  the  present 
project. 

The  amoant  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $126.78,  in  care  of  property  and  incidental  expenses. 

It  has  been  impossible  to  obtain  any  commercial  statistics.  Consid- 
erable coal  and  timber  is,  however,  brought  out  of  the  stream,  and  the 
removal  of  the  rock  bar  near  the  mouth  of  the  stream,  and  the  snags, 
overhanging  trees,  et>c,  highw  up,  has  improved  the  facilities  for 
handling  the  commerce. 


Jnly  1, 1896,  balance  nnexpended   9668.30 

Jttne  30, 1897,  amonnt  ei^nded  doling  fisoal  year   126. 78 

Jnly  1, 1897,  balance  nnexpended   431. 62 

(See  Appendix  E  E  6.) 


7.  Look  No.  ^,  Qreen  River ^  at  Rumsey^  Ky. — [This. work  was  in  the 
charge  of  Maj.  James  F.  Qregory,  Corps  of  Engineers,  until  May  14, 
1897.]  The  deficiency  act  approved  March 3, 1893,  appropriated  $66,000 
for  rebuilding  this  lock,  which  in  1892  was  r^Kuied  unsafe  fixr  nav- 
igation. 

The  project  for  this  work,  approved  in  1893,  calls  for  tiie  construction 
of  a  new  lock  on  the  river  side  of  the  old  look,  with  certain  changes  of 
existing  condi^ons  to  make  them  conform  to  location  of  lock. 
BNO  97  24 
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The  amoont  expended  to  June  30, 1896,  was  $153,313.00,  and  resulted 
in  the  completion  of  the  new  walls,  me  partial  dredging  of  new 
entrances,  and  the  resnmption  of  navigation  throngh  the  new  lock  on 
December  8, 1895.   The  unexpended  balance  is  sufSoient  to  complete 

the  project. 

Joly  1, 1896,  balance  iinexpeDded  $16,686.40 

Jane  30, 189^7,  umoant  expended  dnring  fisoal  year   6,  766. 14 

Jnly  1, 1897,  balance  onexpendod   9, 820. 26 

(See  Appendix  E  E  7.) 

8.  Green  River ^  above  mouth  of  Big  Barren  River^  Kentueky. — [This 
work  was  in  the  charge  of  M^.  James  F.  Gregory,  Corps  of  Engine^s. 
until  May  14, 1897.]  In  parsuance  of  the  provisions  of  act  of  September 
19, 1890,  an  examination  was  made  of  this  portion  of  Green  River,  and 
the  report  thereon,  with  pr  ject  for  the  work  proposed,  was  submitted  to 
Gongress  as  Appendix  J  J  15,  Annual  Report  of  Ctiief  of  Engineers, 
1891. 

The  improvement  proposed  contemplated  the  constmctiou  of  two 
locks  and  dams,  so  as  to  extend  slack-water  uavigation  to  Mammoth 
Gave,  at  an  estimated  cost  of  $361,346.40. 

The  river  and  harbor  act  of  July  13,  1892,  api)ropriated  $50^000 
toward  the  construction  of  Lock  No.  5,  the  project  for  which  provides 
for  the  location  and  oonstraction  of  a  lock  and  dam  at  the  head  of 
slack-water  navigation  on  the  river. 

The  amount  expended  to  June  30, 1896,  was  $6,540.95,  in  examinations 
and  surveys  for  location  of  Lock  No.  5,  expenses  of  Board  of  Engineer 
Officers  to  determine  location,  making  abstracts  to  fix  title,  and  par- 
tially removing  snags  and  other  obstructions  np  to  the  proposed  site  of 
lock;  for  land  on  lock  side  of  river  and  right  of  way  to  same,  and  the 
preparation  of  plans  for  the  lock  and  dam.  Title  to  land  needed  on 
abutment  side  of  river  has  not  been  acquired. 

Expenditures  during  the  past  year  were  for  the  construction  of  a 
lock-tender's  dwelling,  tlie  transfer  and  erection  of  plant,  temporary 
shops,  storehouses,  grading  grounds,  purcliase  of  materials  for  con- 
struction of  lock,  and  the  work  of  excavating  lock  site,  etc. 

The  commerce  of  upper  Green  Eiver  is  at  present  almost  entirely 
cross-ties  and  rafted  timber.  Its  value  is  estimated  at  $125,000  per 
^ear.  The  completiou  of  Look  No.  5  will  open  up  a  new  territory  noh 
m  coal,  timber,  and  iron-ore  lands,  and  the  commerce  shonld,  in  a  few 
years,  show  a  great  increase. 

At  present  the  country  bordering  on  upper  Green  Biver  is  dependent 
on  the  stream  for  means  of  transportation. 

July  1,  1896,  balance  unnrpended  $88,459,06 

June  30,  1SS7,  amonnt  expended  during  fiscal  year   10, 008. 10 

Joly  1, 1897,  balance  nnexpended   78, 460. 95 

July  I,  1897,  outstanding  liabilities   5, 590. 46 

July  1,  1897,  balance  available   72, 860. 49 

f  Amount  (estimated)  required  for  completion  of  existing  projeot   85, 67S.  20 

J  AmoiintttiatcanbeprDfitabl^expendeainfiBaa1yearenfUngJane30,1899  8^673.20 
I  Snbmitted  in  oompliance  with  requirementn  of  sei^ions  S  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  oiril  act  of  June  4, 1897. 

(See  Appendix  E  E  8.) 

9.  Operating  and  care  of  looks  and  dams  on  Green  and  Barren  riven, 
Ejentttcktf, — [This  work  was  in  the  charge  of  Mty.  James  F.  Gregory, 


Digiiized  by 


Google 


BITER  Am)  HARBOB  DCFBOVElfENTS. 


371 


Corps  of  Engineers,  antil  May  14, 1S97.]  When  the  United  States 
acquired  possession  of  these  improvements,  December  11, 1888,  navi- 
gation of  the  system  was  broken  at  Lock  No.  3,  Green  fiiver,  the  river 
wall  at  that  lock  having  fallen  into  the  river;  the  lower  end  of  the 
laud  wall  at  Ko.  1,  Barren  Biver,  was  badly  cracked  and  liable  to  fall 
at  any  time,  and  both  walls  of  No.  2,  Green  Biver,  were  in  a  dangerous 
condition. 

The  channel  of  the  river  was  much  obstmcted  by  snags  and  slides. 

The  operations  up  to  June  30,  1896,  resulted  in  the  rebuilding  of  the 
old  river  wall  at  Lock  No.  3;  the  taking  down  and  reconstruction  of 
the  lover  half  of  the  river  wall  at  No.  1,  Barren;  the  rebuilding  of 
Dams  Nos.  1,  3,  and  4,  Green  Biver,  and  No.  1,  Barren  Biver;  grading 
and  paving  behind  the  lock  walls  at  the  different  locks,  with  the 
exception  of  No.  2,  Green ;  building  and  placing  new  upper  gates  at 
Tx)ck  No.  1;  the  building  of  seven  lock  houses,  and  the  construction  of 
a  snag  boat  and  various  barges  and  derrick  boats  required  in  the 
prosecution  of  the  work. 

Tlie  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $63,090.18,  in  operating  and  maintaining  the  five  locks  and  dams, 
the  snag  boat  engaged  in  towing  and  polUug  snags,  the  dredge  boat 
engaged  in  clearing  oat  lock,  lock  pits,  entrances,  and  removing  laud 
slides  and  bars. 

A  new  hull  for  the  dredge  boat  was  constructed,  and  mat^als 
required  for  new  upper  gates  at  Lock  No.  4,  Green,  and  No.  1,  Barren, 
were  contracted  for  and  their  construction  complered. 

Ijock  No.  2,  Green,  has  been  rebuilt  and  reopened  to  navigation, 
under  an  appropriation  for  improving  Green  Biver,  Kentucky,  rebuild- 
ing Lock  No.  2. 

The  commerce  of  Green  and  Barren  rivers  during  the  teu  years  that 
the  United  States  has  had  charge  of  the  improvements  has  amounted 
to  4,367,860  tons,  or  an  average  of  436,786  tons  per  annum.  The  com- 
merce consists  principally  of  coal,  live  stock,  menshandise,  leaf  tobacco, 
timber,  logs,  and  handles. 

(See  Appendix  E  E  9.) 

10.  Rough  Biver,  Kmtucky.-^hi»  work  was  in  the  charge  of  Mi^. 
James  F.  Gregory,  Corps  of  Engineers,  until  May  14,  1897.J  This 
river  was  originally  very  much  obstructed  by  overhanging  trees  on  the 
banks,  and  by  snags,  logs,  et<!.,  in  the  bed  of  the  river.  The  lower  8 
miles  of  the  stream  are  affected  by  backwater  from  the  Bumsey  Dam 
(No.  2]  on  Green  Kiver,  but  above  this  point  the  stream  had  but  little 
depth  at  low  water. 

The  project  for  improvement,  adopted  in  1890,  is  to  clear  the  river  of 
obstructions  and  to  locate  and  construct  a  lock  and  dam  near  the  site 
of  the  old  ones  to  carry  slack  water  to  Hartford. 

The  amount  expended  to  June  30, 1896,  was  857,144.10,  and  resulted 
in  the  removal  of  snags  and  deadening  trees  &om  the  mouth  of  the 
river  to  Hartford  and  the  removal  of  the  deadened  trees  up  to  the  site 
of  the  lock,  preparing  site  for  ooffMam  inclosing  the  lock,  and  the 
commencement  of  excavation;  purchase  of  the  necesswry  plant  and 
the  excavation  fbr  and  completion  of  river  wall  of  look  and  the  abut- 
ment, the  excavation  for  the  land  wall,  the  dredging  of  the  river  for 
1,000  feet  below  the  site  of  the  new  lock,  and  the  removal  of  both 
walls  of  the  old  lock  to  a  point  where  they  would  not  interefere  with 
navigation. 

Work  during  the  past  fiscal  year  resulted  in  the  completion  of  the 
lock  and  dam  and  look  tender's  residence,  the  grading  of  grounds  in 
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the  vicinity  of  the  look,  and  opening  the  lock  to  navigation  daring  the 
month  of  Dec^ber.  1896. 

The  completion  of  the  lock  and  dam  provides  water  transportation 
for  agricnltural  products,  such  as  tobacco,  corn,  hay,  etc.,  &om  and 
about  Hartford,  and  for  coal  that  extends  along  the  stream  from  the 
look  site  to  Hartford. 

The  unexpended  balance  is  suffi^ent  to  complete  vork  remaining  to 
be  done  under  the  prqieet. 

Jnly  1, 1896,  balftnoe  anexpended  M8,3S5.90 

Jane  w,  1S07,  amonnt  eacpended  during  flsoal  year   36, 593. 46 


July  1, 1897,  balance  nnexpended   13, 762. 44 

July  1, 1897,  oatstanding  liabilitieB   102. 60 

July  1, 1897,  balanoe  ftrailable   Ul^  660. 84 

(See  Appendix  E  E 10.) 

XXAMHIATION  AND   ST7BTBTS  MASS  IN  OOMPLIANCE  WITH  BIVBB 
AND  HABBOB  ACTS  OF  JUNE  3,  1896,  AND  AUOXTBT  18,  1894. 

The  preliminary  examination  and  surveys  of  the  following  localities, 
reqnir^  by  the  acts  of  June  3, 1896,  and  August  18, 1894,  were  made 
by  the  local  ennneers,  and  reports  thereon  submitted  through  the  divi- 
sion engineer^  Ool.  Henry  M.  Bobert,  Corps  of  Engineers : 

i.  Preliminary  ^eaminaiitm  of  Treadwater  ( Tre^^ater)  BivcTf  Ken- 
iuchif. — This  examination  was  aatiiorized  by  the  act  of  Jane  3, 1896, 
and  tiaj.  James  F.  Gregoiy^  Oorps  of  Engineers,  submitted  report 
thereon  February  9, 1897.  Iradewater  Biver  has  men  under  improve- 
ment by  the  United  States  since  1881,  and  it  is  the  opinion  of  the  local 
officer,  concurred  in  by  the  division  engineer  and  by  the  Ghief  of  Engi- 
neers, that  the  river  is  not  worthy  of  improvement  by  the  General 
Government  beyond  the  present  approved  project  of  keeping  the  chan- 
nel free  from  snags  and  other  obstructions.  The  report  was  transmitted 
to  Oongress  and  printed  in  House  Doc.  Ko.  4,  Fifty-fifth  Congress,  first 
session.   (See  also  Appendix  £  £  11.) 

Survey  of  White  Biver,  Indianti. — ^Theactof  August  18, 1894,  made 
provision  for  a  resurvey  of  White  Blver,  and  Capt.  J.  G.  Warren,  Corps 
of  Enginews,  submitted  report  thereon  May  13,  1896.  The  project 
presented  proposes  extension  of  3  foot  depth,  now  existing  iu  the  lower 
13  miles  of  the  river,  to  Blackburn  Station,  46  miles  above  the  mouth 
of  the  river:  improvement  of  the  Bast  Fork  so  as  to  i^ord  a  depth 
limited  to  2  feet,  and  improvement  of  West  Fork  to  be  effected  by  the 
nse  of  locks  and  dams,  three  of  which  will  be  required  to  give  a  low- 
water  depth  of  2  feet  to  the  FaUs.  The  estimated  cost  of  the  work 
mentioned  is  $549,977.  In  regard  to  the  locks  and  dams  proposed  for 
the  West  Fork,  the  local  officer  states  that  further  examination  will  be 
required  for  their  location,  but  by  the  location  of  one  of  them  at  or 
near  Bocky  Ford  Bipple,  42^  miles  from  the  mouth  of  White  Biver, 
certain  of  the  regulation  works  for  the  East  Fork  would  be  rendered 
sni>erflaons  and  the  estimate  diminished  correspondingly,  making  the 
total  estimated  cost  of  the  improvement  $465,946.  In  addition  to  this, 
the  caving  of  unstable  banks  would  render  necessary  an  annual 
expenditure  for  snagging  and  dredging  of  at  least  $6,000,  or  an  expen- 
sive system  of  bank  protection.  Captain  Warren  remarks  that  these 
figures  Indicate  that  the  cost  of  the  improvement  is  far  in  excess  of  what 
would  be  justified  by  t^e  present  demands  of  commerce;  in  view  of 
which  he  submits  that  the  improvement  of  White  Biver  should  be 
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snapended  until  the  navigation  of  the  Wabash  has  been  so  improved  as  to 
afford  an  outlet  for  (my  traffic  which  may  then  be  developed  on  the  White. 
This  opinion  is  concurred  in  by  the  division  engineer.  The  report  was 
transmitted  to  Oongressand  printed  in  House  Doc  No.47,Fif^-foartii 
Cpngress,  second  session.  (See  also  Appendix  E  E  12.) 

3.  Survey  of  Green  Bvcer,  Kentuckyj  at  or  near  it$  mouth,  for  new  loc  h 
and  dam. — This  survey,  authorized  by  the  act  of  June  3,  1896,  was 
assigned  to  the  charge  of  Mt^.  James  F.  Gregory,  Oorps  of  Engineers, 
who  submitted  report  th^wn  April  3, 1897.  Two  sites  are  indicated 
at  which  the  proposed  lock  and  dam  can  be  constmcted,  at  an  esti- 
mated cost  of  $228,717.50  and  $294,800,  respectively.  The  relative 
merits  of  the  two  locations  are  presented  in  the  report.  It  is  the 
opinion  of  the  local  officer,  concurred  in  by  the  division  engineer,  that 
the  proposed  improvement  is  not  at  present  justified  by  the  iuterests 
of  commerce  involved.  The  report  was  transmitted  to  Oougress  and 
printed  in  House  Doc.  No.  30,  Fif^-flfth  Congress,  first  session.  (See 
also  Appendix  E  E  13.) 

IMPBOVEMENT  OF  CEBTAIN  BIVEBS  IN  KENTUCKY  AND  WEST  VIB- 
GINIA,  AND  OF  NEW  BITEB,  VIBOINU  AND  WEST  VIBOINIA. 

This  district  was  in  the  charge  of  M^j.  James  F.  Gregory,  Oorps  of 
Engineers,  with  Lieut  W.  W.  Harts,  Corps  of  Engineers,  under  hia 
immediate  orders.  Division  Engineer,  OoL  Henry  M.  Eobdrt,  Oorps  of 
Engineers. 

1.  Kentucky  Eiverj  Kentucky. — At  the  time  the  project  was  adopted, 
in  1879,  the  five  locks  and  dams,  built  by  the  State  of  Kentucky  many 
years  ago,  were  in  a  dilapidated  condition,  and  had  been  practically 
abandoned  and  allowed  to  go  to  ruin  by  the  State.  The  channel  was 
also  much  obstructed  by  snags  and  leaning  trees.  Portions  of  Dams 
Kos.  1  and  2,  in  the  low&c  part  of  the  stream,  were  gone  entirely,  so 
that  navigation  was  suspended. 

The  original,  and  present,  project  was  adopted  in  1879  (report  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  fbr  1879,  pp.  1398- 
1422),  and  provided  for  repairing  and  rebaiming  the  Ave  old  looks  and 
dams,  removing  snags,  logs,  and  other  obstrnetiona,  and  extending  6 
feet  of  slack- water  navigation  up  the  stream  to  Three  Forks,  a  distance 
of  about  261  miles  firom  the  mouth  of  the  river  in  the  Ohio  at  CwroU- 
ton,  Ky. 

Amount  expended  to  June  30, 1896,  $1,508,440.88,  resulting  in  repair- 
ing and  rebuilding  the  five  old  locks  and  dams  originally  constructed 
by  the  State,  and  in  building  Lock  and  Dam  Ko.  6,  with  their  appur- 
tenances, complete  (extending  slack-water  navigation  up  to  High- 
bridge,  Ky.,  121  miles  above  Oarrollton),  and  the  partial  construction 
of  Lock  No.  7,  a  short  distance  bdow  High-bridge.  All  this  work 
has  required  the  oonstrnction  of  some  new  dams,  practically  rebuild- 
Ing  others,  the  construction  of  new  abutments  and  extensive  guide 
and  retaining  walls,  the  replacing  of  old  miter  walls  and  sills  with  new 
ones,  and  the  constraction  and  placing  of  new  look  gates,  the  oonstrnc- 
tion of  a  towboat,  and  the  pnrchwn  of  nuu^  tools  ami  much  machinery 
necessary  to  prosecute  the  work. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1897, 
$178,898.74,  was  in  the  purchase  and  delivery  of  the  stone  and  cement  for 
and  the  partial  completion  of  the  walls  of  Lock  No.  7,  the  purchase  of 
materials  for  and  the  construction  of  the  lock  gates,  the  purchase  and 
delivery  of  all  the  timber  and  spikes  required  in  the  oonstmetion  of  the 
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dam,  and  the  commencement  of  the  work  preliminary  to  the  constrac- 
tion  of  the  dam.  The  work  haa  been  carried  on  by  hired  labor,  with 
materials  parchased  nnder  contract. 

For  the  commercial  statistics  of  this  stream,  see  report  on  operating 
and  care  of  the  locks  and  dams  in  Kentacky  Eirer. 

The  river  and  harbor  act  of  Jnne  3, 1896,  provided  aa  fbllows : 

ImproTlng  Kentaoky  BlTer,  Kentncky :  Continaing  improTemant,  fifty  thoosuid 
dollars :  Provid9i,  That  eontracta  may  oe  entered  into  by  the  Secretary  of  War  for 
snoh  materials  and  work  as  may  be  necessary  to  complete  the  prese&t  project  of 
improvement,  to  be  paid  for  as  appropriations  may  irom  time  to  time  be  made  by 
law,  not  exceeding  in  the  aggregate  one  million  three  hundred  aud  forty-nine  thoa- 
sand  dollars,  exclnaire  of  the  amount  herein  appropriated:  Provided,  That  of  the 
amount  authorized  to  be  expended  eighty-three  thoosand  dollars,  or  so  much  thereof 
as  may  be  necessary,  ma^  be  expendetL  in  addition  to  the  fifty  thoosuid  dollars  herein 
appropriated,  in  oontinniog  oonstraotion  and  eompletlon  of  Lock  and  Dam  Nombered 
Seven,  by  contract  or  otherwise. 

And  the  snndry  civil  act  approve  Jane  4, 1897,  provided  for  the 
following: 

ImproTing  Kentne^  River,  Kentaoky;  For  continuing  the  oonstmction  of  Locks 
and  Dams  Numbered  Seven  and  Ei^bt,  two  hundred  thousand  dollars;  and  the  pro- 
vision of  the  "Act  making  appropriations  for  the  construction,  repair,  and  preaerva^ 
tion  of  certain  public  worka  on  rivers  aud  harbors,  and  for  other  purposes, ''  approved 
Jnne  third,  eighteen  hnudred  and  ninety-six,  relating  toimprovmg  Kentucky  River, 
Kentncky,  Is  nereby  amended  to  read  as  foilows:  "Prouided,  That  contracts  may 
be  entered  into  by  tb«  Beeretar^  of  War  for  aach  materials  and  work  as  may  be  neo- 
essary  to  prosecute  work  on  said  improvement  in  accordance  with  the  present  proj- 
ect for  same,  to  be  paid  for  as  appropriations  may  from  time  tcttiuie  be  made  by  law, 
not  exceeding  in  the  aggregate  one  million  three  hundred  and  forty-nino  thousand 
dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated ;  Provided,  That 
of  the  amount  authorized  to  be  expended  eighty-three  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  may  be  expended  in  addition  to  the  fifty  thousand  dol- 
lars herein  appropriated  in  continaing  construction  and  completion  of  Lock  and  Dam 
Numbered  Seven,  by  contract  or  otherwise,  and  said  eighty-three  thousand  dollars 
shall  be  immediately  available;  Provided  farther,  That  in  makiug  such  contract  or 
contracts  the  Secretary  of  War  shall  not  obligate  the  Government  to  pay  in  any  one 
fiscal  year,  begiDningJulyfirat,eightee!i  hundred  and  ninety-seven,  moreuian  twenty- 
five  per  oeutum  of  the  whole  amount  authorized  to  be  expended." 

The  following  explanation  was  made  in  tlie  Annual  Beport  of  the 
Chief  of  Engineers  tor  1896  (Part  I,  p.  296)  with  reference  to  the  act 
of  Jnne  3, 1896: 

llie  limit  of  cost  of  this  improrement,  as  fixed  by  law,  is  based  on  an  estimate 
origiually  prepared  in  1883  from  the  best  information  then  available.  Experienee 
and  additional  information  gained  since  that  date  show  that,  if  slack-water  naviga- 
tion is  to  be  carried  up  to  Beattyville,  the  original  estimate  for  look  construction 
and  other  portions  of  the  improvement  must  lie  revised  and  materially  increased,  and, 
in  addition  to  such  increase  of  original  cost,  the  expense  of  maintenance  of  the  entire 
system  will  be  about  $100,000  per  year.  With  the  funds  available  the  work  upon 
Lock  No.  7  will  be  pushed  to  completion,  and  it  is  believed  to  be  desirable  that  inr- 
tber  construction  under  the  law  be  delayed  until  Lock  No.  7  is  completed.  The  coat 
of  this  work  will  furnish  Important  information  in  connection  with  a  revision  of  esti- 
mates for  the  entire  improvement  heretofore  coosiilered,  luid  the  benefits  resulMng 
to  navigation  may  have  an  important  bearing  on  the  question  of  a  further  extension 
of  this  improvement. 

Since  the  above  explanation,  work  has  progressed  on  Lock  No.  7,  and 
the  experience  gained  in  its  constrnction  confirms  the  belief  that  the 
original  estimate  for  lock  construction  and  other  portions  of  the  improve- 
ment mnst  be  revised  and  materially  increased  if  slack-water  naviga- 
tion is  to  be  carried  np  to  Beattyville,  and  that  the  exiiense  of  mainte- 
nance of  the  entire  system  will  be  abont  $100,000  per  year  after  it  is 
completed.  The  benefits  which  would  result  from  extending  slack 
water  above  the  pool  to  be  furnished  by  Dam  Ko.  7  np  to  Beattyville 
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a  distance  of  about  140  miles,  can  not  be  foretold.  They  are  not  now 
apparent. 

Th^  amount  (estimated)  required  for  completion  of  existing  project, 
$1,066,000,  is  the  unappropriated  balance  of  the  estimate  of  1883.  As 
en^ained  above,  this  estimate  will  have  to  be  incretwed. 

The  amount  submitted  as  estimate  of  Ainds  that  can  be  jurofttably 
expended  during  the  fiscal  year  ending  June  30, 1889,  is  the  propOTtion 
of  liie  total  amount  authorized  by  Oougress  to  be  expended  up  to  that 
date. 

July  1, 1896,  balance  unexpended   $2i7,  S69. 12 

Amount  apptoptiated  by  sundry  eivil  ftct  appioTed  June  4, 1897   200, 000. 00 

447.669.12 

June  20, 1897,  amount  expended  during  flaeal  year  .'.   178, 898. 74 

July  1, 1897,  balance  noexpeuded   368, 660, 38 

July  1, 1897,  outstanding  liabilities  $13, 689. 77 

July  1, 1897,  amount  covered  by  uncompleted  contracts. .r.. .     3, 657. 68 

—   15,347.45 

July  1,1897, balance  aTailable....:  412. 98 

Amount  (estimated)  required  fi>r  completion  of  existing  projeet         1,066, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  jtu  ending  June 

30,  1899    391,500.00 

Submitted  in  compltaiice  witli  reqaireiuuDts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  Fl.) 

2,  Operating  and  care  of  locks  and  dama  in  Kentuekg  Biverj  Kentucky, — 
At  the  time  the  United  States  acquired  possession  of  the  five  locks  and 
dams  iu  this  stream  in  1880,  consequent  to  the  report  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1879  (pp.  1398-1422),  nav- 
igation was  practically  suspended,  on  account  of  the  fact  that  the  works 
required  repairing  and  rebuilding.  These  five  locks  and  dams  were 
built  by  the  State  of  Kentucky  in  1835-1839,  and  from  1880  up  to  1885 
were  extensively  repaired  by  the  United  States  under  the  appropria- 
tion for  improving  Kentucky  Biver,  Kentucky. 

Since  1884,  when  the  indefinite  appropriation  for  operating  and  caring 
for  canals,  etc.,  .was  created,  the  works  have  been  cared  for  and  oper- 
ated under  that  appropriation.  Lock  and  Dam  No.  6  were  built  by  the 
United  States  and  added  to  the  system  in  1891.  Lock  and  dam  at 
Highbridge,  Ky.,  are  now  being  built  under  the  appropriation  for 
improving  Kentucky  Biver,  Kentucky. 

The  amount  expended  to  June  30, 1896,  was  for  operating  and  caring 
fbr  the  locks  and  dams  and  their  appurtenances,  and  in  rebuilding  and 
maintaining  from  time  to  time  such  parts  of  the  works  as  required  it. 

The  amount  expended  daring  the  fiscal  year  ending  June  30, 1897, 
$71,552.03,  was  in  the  payment  of  the  salaries  of  tlie  lockmen  engaged 
in  operating  the  locks,  in  keeping  the  river  free  from  snags  and  sand 
bars,  the  removal  of  old  wooden  miter  sill  at  Lock  No.  2  and  the  con- 
struction of  a  stone  one  instead  of  the  wooden  one,  the  rebailding  of 
some  guide  cribs  at  the  entrances  orthe  locks,  and  the  construction 
of  two  dump  scows  needed  to  take  the  places  of  two  old  ones  which 
have  become  unserviceable. 

(See  Appendix  F  F  2.) 

3.  Tug  Fork  of  Big  Sandy  Miver^  West  Virginia  and  Kentucky, — ^In  its 
original  condition  this  stream  was  much  obstnioted  by  rocks,  snags, 
logs,  and  overhanging  ti'eeB. 
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The  project,  adopted  in  1880  (Aunoal  Beport,  Chief  of  Engineers, 
1876,  pp.  75G-769),  provided  for  removing  the  natural  obstrnctions  in 
the  stream  and  the  constraction  of  low  wing  dams  of  loose  stones  at 
shoal  places,  so  as  to  aid  the  floating  of  timMr  and  light-draft  steam* 
boat  navigation. 

The  amount  expended  to  June  30, 1896,  was  $25,655.22,  resnlting  in 
the  material  improvement  of  navigation,  giving  increased  facilities  for 
push  boats  at  low  water,  and  rafting  and  light-<&aft  steamboats  at  mod- 
erate stages,  for  the  distance  of  100  miles  apstream  from  Louisa,  Ey. 

The  expenditures  during  the  fiscal  year  ending  Jane  30, 1897,  were 
applied  to  removing  obstructions  that  had  re-formed  since  the  stream 
was  last  cleared  np  and  to  repairing  the  loose-stone  dams. 

The  Tug  and  Levisa  forks  unite  at  Louisa,  Ky.,  to  form  the  Big  Sandy 
Biver,  and  the  record  of  the  commerce  of  tlie  three  streams  has  not 
been  separately  kept.  The  principal  article  of  commerce  of  Tug  Fork 
at  present  is  timber,  although  a  great  deal  of  farm  produce  is  also  han- 
dled. The  amount  of  commerce  handled  on  the  stream  can  not  well 
increase  until  the  latter  is  improved  by  locks  and  dams,  which  form  of 
improvement  was  favorably  reported  on  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1889  (pp.  1990-1994).  The  country  bordering  on 
this  stream  abounds  in  coal  of  good  quality,  but  it  can  not  be  marketed 
until  means  of  cheap  transportation  are  provided. 

July  1, 1896,  balance  unexpended   $2, 094. 78 

June  30, 1897,  amount  expended  during  flsoal  year....   1,  356.03 

July  1,  1897,  balance  unexpended   738.75 

(AmonnttbatcuibeprofitablyexpeDdedinfisoalTesreDdiiigJaiieSO,  1899  1,500.00 
Submitted  in  complianoe  with  reqairementB  of  sections  3  of  river  and 
harbor  acts  of  1886  and  1867  and  of  snndiyoivil  act  of  Jane4,189T. 

(Bee  Appendix  FF  3.) 

4.  Levisa  Fork  of  Big  Sandy  Biver ^  Kentucky. — In  its  original  condi- 
tion this  stream  was  much  obstructed  by  rocks,  snags,  logs,  overhang- 
ing trees,  and  its  pools  were  separated  by  rocky  and  sandy  bars  and 
shoals. 

The  project  adopted  in  1880  (Annual  Report,,  Chief  of  Engineers, 
1875,  pp.  756-769)  provided  for  removing  the  natural  obstrnctions  in 
the  stream  and  the  construction  of  low  wing  dams  of  loose  stones  at 
shoal  places,  so  as  to  deepen  the  water  at  those  places  for  the  purpose 
of  aiding  the  floating  of  timber  and  light-draft  steamboat  navigation. 

Up  to  June  30,  18%,  $25,642.88  was  expended  in  removing  obstruc- 
tions and  constructing  low,  loose-stone  dams,  resulting  in  the  material 
improvement  of  navigation,  giving  increased  facilities  for  push  boats 
at  low  water  and  rafting  and  light-draft  steamboatslat  moderate  stages. 

Expenditures  during  fiscal  year  ending  June  30,  1897,  were  applied 
to  removing  obstructions  that  had  re-formed  since  the  stream  was  last 
cleared  np  and  to  repairing  the  loose-stone  dams. 

The  Levisa  and  Tug  forks  unite  at  Louisa,  Ky.,  to  form  the  Big 
Sandy  Biver,  and  the  record  of  the  commerce  of  the  three  streams  has 
not  been  separately  kept.  The  principal  article  of  commeroe  of  Levisa 
Fork  at  present  is  timber,  although  a  great  deal  of  &rm  produce,  gro- 
ceries, etc.,  is  also  handled  above  the  terminus  of  the  railroad  at  White 
House,  or  Myrtle,  and  above  which  the  country  for  75  miles  is  now 
unusually  thickly  settled.  The  amount  of  commerce  bandied  on  the 
stream  can  not  well  increase  until  the  latter  is  improved  by  locks  and 
dams,  which  form  of  improvement  was  favorably  reported  on  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1889  (pp.  1990-1994),  so 
that  the  means  of  trausi)ortation  will  be  provided  for  the  almost  uulim- 
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ited  quantities  of  bitaminoas,  canne!,  and  ookinK  coal  of  good  qnalily 
which  exists  along  the  stream. 

A  dike  in  Levisa  Fork,  at  or  near  the  month  of  Georges  Creek,  has 
become  a  necessity,  as  the  stream  has  spread  over  a  large  fu^  of  land. 
A  steamboat  and  many  rafbs  were  destroyed  at  this  point  during  the 
past  year.  A  dike  wonld  concentrate  the  water  at  that  point  and  cause 
a  channel  to  form  which  could  be  relied  on. 

.Tnly  1, 1896,  balance  nnexpended   $1, 107. 13 

June  30,  1897,  amonnt  expended  doling  fiscal  jear   1, 013. 05 

Jnly  1, 1897,  balatlOe  unexpended   94. 07 

{Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1S99   11, 500. 00 
Snbmitted  in  compliance  with  reqniremeata  of  sections  2  of  rivet  and 
harbor  acts  of  1866  and  1867  and  of  muldxy  otvil  act  of  June  4, 1887. 

(See  Appendix  F  F  4.) 

5.  Big  Sandy  Biver,  Wett  Virginia  and  Kentucky. — In  its  original 
condition  this  river  and  its  forks  were  much  obstructed  by  rocks,  bars, 
snags,  and  leaning  trees.  During  the  low-water  period  of  each  year 
navigation  was  practically  suspended. 

The  original  project,  providing  for  the  removal  of  rocks,  snags,  and 
overhanging  trees  from  the  main  stream  and  the  Levisa  and  Tug  forks, 
which  Quite  at  the  town  of  Lonisa,  Ky.,  to  form  the  main  stream,  was 
for  improving  Big  Sandy  Biver  from  Oatlettsbnrg,  Ky.,  to  the  head 
of  navigation,"  and  was  adopted  in  1878  (Annual  Beport,  Ohief  of 
Engineers,  1875,  pp.  756-769).  This  improvement  was  for  the  purpme 
of  aiding  light-draft  steamboat,  push-boat,  and  rafting  navigation  in 
the  main  river  and  the  Tug  and  Tjevisa  forks. 

The  project  of  187^  for  the  improvement  of  the  Big  Sandy  jvoper, 
was  modi0ed  in  1880  so  as  to  provide  for  the  construction  of  a  lock  and 
fixed  dam  in  that  stream  at  liouisa,  immediately  bdlow  the  jniiction  of 
Levisa  and  Tug  forks.  In  1891,  after  the  lock  and  a  portion  of  the 
fixed  dam  at  Louisa  had  been  completed,  the  protests  of  those  interested 
in  the  timber  business  against  a  fixed  dam  caused  a  Board  of  Officers 
of  the  Corps  of  Engineers  to  be  convened  to  consider  and  report  upon 
the  snbject  of  the  dam,  etc.,  and  in  its  report,  dated  Kovember  10, 1891 
(Annual  Report,  Ohief  of  Engineers,  1892,  Part  III,  pp.  2101-2108),  the 
Board  recommended  the  sabstitntion  of  a  needle  (movable)  dam 
for  the  proposed  fixed  dam.  T\u&  change  of  prqject  was  approved 
ITovember  20, 1891. 

The  sum  of  (341,458.05  was  expended  to  Jane  30, 1896,  resulting, 
between  1878  and  1880,  in  improving  low- water  navigation  by  the 
removal  of  logs,  stumps,  snags,  trees,  and  other  obstmctions  from  the 
bed  ot  the  river,  as  contemphited  by  the  original  project  of  1878:  the 
oonstrnction  of  a  lock  185  j^t  long  between  nollow  quoins  and  53  feet 
wide  and  a  portion  of  the  fixed  dam,  under  the  modified  project  of  1880; 
and  in  the  reconstruction  of  the  lock  so  as  to  conform  to  the  require- 
ments of  the  needle  dam  instead  of  a  fixed  dam,  the  construction  of  the 
abutment  for  the  dam,  and  the  masonry  of  the  navigation  pass,  pier, 
and  weir  of  the  latter,  ready  to  receive  the  movable  ironwork,  etc.,  all 
in  accordance  with  the  modified  project  of  1891  providing  for  the  con- 
strnction  of  the  movable  dam  Instead  of  a  fixed  dam. 

Expenditures  during  fiscal  year  ending  June  30, 1897,  were  applied 
to  the  constrnction  of  lock  gates  and  placing  them  in  position,  to  jHir- 
chasing  by  contract  all  the  ironwork  of  the  movable  dam  and  placing 
same  in  position  iu  the  weir  and  navigation  pass;  methods  for  raising 
and  lowering  the  dam  were  provided.  The  dam  was  operated  for  the 
first  time  on  January  1, 1897. 
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Tons. 

1890   288,582 

1891    277, 303 

1892    465,928 

1893   466,  723 

1894   297,800 

1895   546,910 

1896   471,382 

1897   414,500 


The  above  is  the  commerce  of  the  three  streams — Big  Sandy  proper, 
from  Louisa,  £y.,  to  its  month  in  the  Ohio  at  Oatlettsburg,  Ky.,  a  dis- 
tance of  26  miles,  and  of  liSviBa  and  Tug  forks,  wliich  nuite  at  Louisa 
to  form  the  main  river.  This  commerce  consists  of  timber  and  &rm 
products.  The  amount  of  commerce  can  not  well  increase  until  the 
main  river,  below  Louisa,  and  Levisa  and  Tug  forks,  above  the  limit 
of  the  slack  water  ftirnished  by  the  needle  dam  completed  at  Lonisa 
during  the  past  year,  are  improved  by  locks  and  dam&  which  form  of 
improvement  was  fovorably  reported  on  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1889  (pp.  1990-1994). 

The  country  bordering  Levisa  and  Tng  forks  abounds  in  bituminous, 
canuel,  and  coking  coal  of  good  quality,  but  it  remains  undeveloped 
for  lack  of  transportation  facilities.  All  the  appropriations  made  since 
1880  for  the  main  river  have  stipulated  that  the  funds  should  be 
expended  in  constructing  the  lock  and  dam  near  Louisa,  so  that  noth- 
ing has  been  done  toward  the  removal  of  natural  obstructions  in  the 
main  river  between  the  lock  and  Oatlettsburg  for  about  seventeen  years. 
This  portion  of  the  river  has  become  more  or  less  obstructed  in  that 
time,  and  it  is  estimated  that  these  obstroctaons  may  be  cleared  out  at  a 
cost  of  $2,000. 


Jnly  1,  1896,  balance  nnexpended  $38, 541. 96 

June  30,  1397,  amouut  expended  daring  fiscal  year   32, 206. 68 

July  1,  1897,  balance  unexpended   ^336.37 

July  1, 1897,  outstanding  liabilities   698.61 

July  1,  1897,  balance  available   5, 737, 76 


{Amount  that  can  be  profitably  expended  in  fiscal  yearendiDS  JoneSO,  1899    ^  000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acto  of  1866  and  1867  and  of  sundry  civil  sot  of  June  4, 1297. 

(See  Appendix  F  F  5.) 

6.  Quyandotte  River^  West  Virginia. — The  stream  TPas  practically  . 
closed  before  work  was  commenced.  It  was  once  improved  by  the 
State  of  Virginia  by  the  construction  of  six  timber  locks  and  dams. 
These  timber  structures  decayed,  were  abcmdoned,  and  became  them- 
selves obstructions  to  navigation.  They  were  fiuidly  carried  away 
from  time  to  time  by  floods,  and  at  the  time  the  improvem^t  was 
commenced  by  the  United  States  the  principal  obstractions  were  snags, 
rocks,  overhanging  trees,  and  shoals. 

The  original  project  was  adopted  in  1878  (Annual  Beport,  Ghief  of 
Engineers,  1875,  part  1,  pp.  747-755),  and  provided  for  removiog  such 
natural  obstructions  as  snags,  rocks,  and  overhanging  trees,  and  con- 
centrating and  deepening  the  water  over  the  sboals  by  throwing  up 
low  wing  dams  of  loose  stones,  so  as  to  aid  light-draft  steamboat  navi- 
gation in  the  lower  i>ortion  of  the  stream  and  the  floating  of  timber 
down  to  the  Ohio  and  thence  to  market. 

Up  to  June  30, 1896,  •20,266.20  had  been  expended,  lesoltiug  in  the 
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partial  improvement  of  the  river  for  the  distance  of  119  miles  apstream 
from  its  month,  removing  snags,  logs,  etc.,  cutting  passageways  through 
old  dams,  and  constracting  low  dams  of  loose  stones  to  deepen  the 
water  on  shoals. 

Boring  flsoal  year  ending  Jane  30, 1897,  the  expenditores  were  for 
maintainincp  the  channel  contemplated  by  1^  project. 


OiMMMrotel  ffoMtttot. 


Tou. 

1891   61,128 

1882   103,800 

1893   182,260 

1894   141,221 


Tom. 


1895   247,400 

1896   202,000 

18»7   148,800 


This  commerce  oootiittts  almost  entirely  of  timber,  oroas-tieB,  etc. 

July  1,  1896,  balaDoe  unexpended   $1, 2S3. 80 

Jane  30, 18OT,  amonnt  expended  dnzlng  flMal  year   1, 152. 69 ' 


81. 21 


1,000.00 


July  1,  1897,  Lalanoe  unexpended  

f  AmonnttbatoanbeprofitabljT  expended  in  fiscal  yeaiendingJime  30, 1809 
<  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I,    harbor  acts  of  1866  and  1867  and  of  saudry  civil  act  of  Jane  4, 1897. 

.  (See  Appendix  F  F  6.) 

7.  New  River^  Virginia  and  We»i  Virginia. — [This  work  was  in  the 
charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers,  until  April  30, 1897.1 
In  its  original  condition  the  navigable  channel  consisted  of  natural 
chutes  through  the  ledges  and  shoals;  the  chutes  were  of  varying 
widths,  and  there  was  rarely  over  1  foot  of  water  at  such  points. 

The  original  project  was  adopted  Id  1876  {report  printed  in  the 
Annual  Report  of  the  Ohief  of  Engineers  for  1873,  pp.  843-854),  and 
provided  for  improving  the  stream  from  the  lead  mines  in  Wythe 
Gount^,  Va.,  to  the  mouth  of  Greenbrier  Biver,  West  Virginia,  by 
widening  the  channels  from  30  to  60  feet,  as  might  be  required,  deep- 
ening them  to  2  feet,  and  straightening  anoh  as  needed  it  for  bateau 
navigation;  the  improvem«it,  however,  to  be  made  in  anch  manner  as 
wonld  (^d  the  work  should  greater  depth  and  width  be  required  in  the 
fbtnre. 

The  extension  of  the  improvements  from  the  lead  mines  in  Wythe 
County,  Va.,  up  to  the  month  of  Wilson  Creek  in  Grayson  County,  Va., 
was  provided  for  in  the  act  of  Congress  of  June  14, 188U.  (Keport^n  pp. 
133-139,  part  2  of  the  Annual  Keport  of  the  Chief  of  Rngineers  for  1875, 
and  report  on  pp.  538-d45,  part  1,  of  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1879.) 

The  snm  of  $109,691.06  was  expended  up  to  June  30, 1896,  for  open- 
river  navigation. 

There  were  no  expenditores  during  fiscal  year  ending  Jane  30,  1897. 
The  unexpended  balance  is,  by  the  act  of  OoDgress  of  August  5, 1886, 
available  tax  expenditure  between  the  lead  mines  and  Wilson  Creek. 
As  conditions  have  changed  in  late  years,  the  further  improvement  of 
that  portion  of  the  stream  has  been  reported  as  entirely  unnecessary, 
and  the  Secretary  of  War  has  decided  not  to  expend  the  existing  bal- 
ance at  present. 

Jnly  1, 1896,  balance  unexpended  $2, 308. 94 

Jnly  1,  1897.  balance  nnexpended   2,806.94 

(See  Appendix  F  F  7.) 
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8.  OatUey  River,  West  Virginia. — [This  votk.  was  in  the  charge  of 
Ool.  Peter  0.  Hains,  Corps  of  Engineers,  until  April  30,  1897.]  The 
coantry  at  the  head  waters  of  this  stream,  and  its  tributaries,  is  covered 
with  forests  of  the  finest  timber.  For  the  first  12  miles  from  its  month 
in  the  Great  Kanawha  River,  or  junction  with  Kew  Biver,  the  Gauley 
fails  only  4  feet  per  mile:  in  the  next  26.mile8  its  fall  is  nearly  34  feet 
per  mile,  iu  a  gorge,  the  hills  on  either  side  being  several  hundred  feet 
high  and  almost  perpendicular,  and  the  stream  fall  of  bowlders,  some 
very  large,  and  so  numerous  as  to  justify  the  name  of  "Konghs  of 
Gauley"  wiuch  has  been  given  that  section. 

Thib  project  was  adopted  in  1888  (report  of  examination  dated 
December  26, 1887,  Annual  fSeport,  Chief  of  Engineers,  1888,  Fart  III, 
pp.  1761-1767),  and  provided  for  2-foot  navigation  for  mteanx  carrying 
8  to  10  tons,  and  for  rafts  of  logs,  sawed  stuffy  railroad  ties,  etc.,  from 
the  mouth  of  the  river  to  the-foot  of  the  "Boughs,"  about  12  miles,  and 
for  improving  the  condition  of  the  Boughs  for  about  28  miles  farther, 
by  blasting  down  the  huge  bowlders  which  formed  such  formidable 
obstructions. 

The  sum  of  $10,969.28  was  expended  np  to  June  30, 1896,  principally 
below  the  Boughs,  in  providing  and  maintaining  2-foot  navigation  for 
bateaux  and  for  rafts,  and  in  commencing  work  at  the  Boughs. 

The  expenditure  during  fiscal  year  ending  June  30, 1897,  was  in  the 
pajonent  of  outstanding  liabilities  of  the  previous  year. 

The  season  for  eeonomteal  operations  in  this  stream  is  limited  to  a 
short  period  each  year,  when  the  stage  of  water  is  low  and  the  tempera- 
tare  of  it  is  warm.  It  is  proposed  to  resame  work  when  these  necessary 
conditionB  again  exist. 

The  commercial  statistics  of  the  stream  show  that  its  commerce  con- 
sists almost  wholly  of  timber.  The  commerce  can  not  well  increase  until 
the  great  obstractions  in  the  section  known  as  the  Boughs  are  removed 
or  at  least  reduced,  and  this  work  will  require  larger  appropriations  than 
have  been  heretofore  made. 

Jul;  1,  1896,  balance  tinexpended   91, 030. 72 

June  90, 1897,  amonnt  expended  daring  fleoal  yeu   833. 69 

July  1,  1897,  balance nnezpended   3, 697. OS 

{Amonnt  (estimated)  required  for  completion  of  'existing  prqjeot   90, 000. 00 

Sabmitied  in  compliance  with  reqainmenti  of  seotionB  S  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  F  F  a) 

9,  Elk  River  J  West  Virginia. — [This  work  was  in  the  charge  of  Col. 
Peter  C.  Hains,  Corps  of  Engineers,  until  April  30, 1897.]  The  stream 
is  one  of  the  chief  tributaries  of  the  Great  Kanawha,  emptying  into  it 
at  Charleston,  W.  Ya.  It-s  course  is  tortuous,  but  the  country  through 
which  it  flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and 
grazing.  The  stream  was  originally  much  obstmoted  by  snags,  rocks, 
overhanging  trees,  and  was  a  succession  of  pools  separated  by  rapids 
over  shoals,  over  which  latter,  during  dry  Boasons,  there  was  bat  a  fow 
inches  of  water. 

The  project  was  adopted  in  1878  (Annual  Beport,  Chief  of  Engineers, 
1876,  part  2,  pp.  166-176),  and  provided  for  improving  the  stream  for 
bateau  navigation  by  cutting  sluices  through  the  shoals.  The  esti 
mated  cost  of  this  "open"  navigation  was  placed  at  9100,000. 

Up  to  June  30, 1896,  $26,622.05  was  expended,  which  resulted  in  the 
removal  of  snags,  rocks,  overhanging  trees,  the  construction  of  cheap 
regulating  dams  to  ooncentrate  the  water  at  some  of  the  worst  shallow 
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placps,  and  the  making  of  narrow  sloices  through  some  of  the  rapids 
and  "shoals,  so  as  to  aid  the  transportation  of  country  produce  down- 
stream in  small  boats  and  the  return  of  the  latter  with  merGhandtse^ 
and  also  the  iloating  of  timber  to  market. 

Expenditures  during  fiscal  year  ending  June  30, 1897,  were  applied 
to  removing  some  obstructions  that  had  lodged  in  the  channel  of  the 
stream  14  miles  above  Charleston. 

The  reBomption  of  the  work  of  actiyely  removing  the  obstmetlons,  with 
the  appropriation  of  Jane  3^  1896,  that  have  re-formed  since  the  stream 
was  last  cteared.  up  is  held  in  abeyance  pending  the  oatcome  of  proceed- 
ings instituted  by  the  United  States  attorney  for  the  district  of  West 
Virginia  for  thepnri>ose  of  securing  the  removal  of  the  Frametown  and 
Ashley  dams,  the  prizteipal  obstmotions  now  in  the  stream. 


CommanUtl  ataiUllM. 


Tons. 


1891   103,700 

1892   139,800 

1893   125,400 

1894    92,630 

189B  i.   112,100 

1896   02,000 


TOBS. 

1883   34,790 

18Si   30,700 

1885   33,500 

1886   68,510 

1688   71,160 

1889   70,200 

1890   89,880 

This  eommeroe  has  oonslsted  almost  entirely  of  timber— logs,  Inmber,  ties,  and 
ataves. 

July  1, 1896,  balfmce  anexpended   $3, 877. 96 

June  80,  1897,  lunoant  expended  daring  flseal  year   381. 66 

July  1, 1897,  balance  unexpended   3, 496. 30 

{Amount  (eetimated)  required  for  completion  of  existing  projeot   69, 000, 00 

BnbmittcHd  in  compliance  with  reqoiiements  of  Beotions  3  of  river  and 
baibor  acts  of  1866  and  1867. 

(See  Appendix  F  F  9.) 

10,  OreatKanawhaBiver,  West  Virginia. — [Thisworkwasinthecharge 
of  Col.  Peter  0.  Hains,  Corps  of  Kngineers,  until  April  30, 1897.]  This 
river  flows  through  a  region  rich  in  mineral  wealth,  especially  coal  and 
salt.  It  was  originally  divided  into  a  number  of  pools  separated  by 
shoals  of  gravel  and  coarse  sand,  which  were  the  principal  obstmc- 
tions  to  navigation  during  the  low-water  period  of  each  year,  there 
being  but  a  few  inches  of  water  on  the  shoal  places  at  such  times. 
Navigation  was  practically  suspended  in  summer. 

The  originsJ  project,  adopted  in  1873,  provided  for  removing  large 
bowlders  from  the  ohann^,  excavating  channels  through  the  shoa^ 
and  the  construction  of  riprap  dams  and  dikes,  the  object  being  to 
increase  the  depth  of  water  on  the  shoal  places  so  as  to  enable  tow- 
boats  to  use  the  stream  for  a  longer  period  each  year  than  the  natural 
condition  of  the  stream  permitted. 

The  modified  project,  adopted  in  1875,  provided  for  obtaining  the 
depth  of  6  feet  of  water  all  the  year  ronnd  throughout  the  whole  river, 
96  miles,  by  the  oonstruction  of  locks  with  movable  dams  from  the 
mouth  in  the  Ohio,  at  Point  Pleasant,  W.  Va.,  up  to  Paint  Creek,  about 
79  miles  above  Point  Pleasant,  and  lochs  with  fixed  dams  above  Paint 
Greek,  the  declivity  of  the  river  above  Paint  Greek  being  too  great  to 
I>ermit;  of  the  advantageous  use  of  movable  dams.  The  original  esti- 
mated cost  of  this  improvement  was  placed  at  $4,153,000.  This  sum 
was  somewhat  reduced  by  reducing  the  total  number  of  locks  and  dams 
tcfml2  to  11,  one  of  tiie  locks  and  dams  oirigiiially  estimated  for  in  the 
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lower  portion  of  the  rtver  having  been  foaad,  after  more  detailed  exami- 
nation, nunecessary.  The  original  project  also  provided  for  three  locks 
with  fixed  dams  in  the  upper  part  of  the  river;  only  two  of  these  have 
been  constructed,  Nos.  2  and  3,  the  construction  of  No.  1  having  been 
dispensed  with  until  its  necessity  became  more  apparent.  By  dropping 
these  two  locks  -and  dams  from  the  original  project  the  original  esti- 
mate was  reduced  by  about  $1)00,000.  However,  the  revised  estimate  of 
1892  (Annual  Beport,  Cliief  of  Engineers,  1892,  pp.  2042-2044)  showed 
that  $1,305,700  still  remained  to  be  supplied  by  Oongresa  in  order  to 
complete  the  project.  This  amount  was  furuished  by  the  acts  of  Con- 
gress of  July  13, 1892,  March  3, 1893,  and  Uaroh  2, 1895.  The  estimate 
of  1892  was  made,  however,  before  the  exact  site  of  Look  and  Dam 
No.  11  bad  been  selected,  before  a  thorough  knowledge  of  the  amount 
of  dredging  between  looks  was  had,  and  before  the  existeuce  of  the 
law  limiting  a  day's  work  of  a  Government  employee  to  eight  hours. 
A  revised  estimate  was  therefore  found  necessary  in  1890,  and  the 
amount  of  it,  $273,000,  was  furnished  by  the  sundry  civil  act  of  Jane 
4, 1897.  It  is  thought  the  project  may  be  completed  without  farther 
appropriations. 

tip  to  June  30, 1896,  there  was  expended,  under  the  original  project 
of  1873,  $50,000,  and  under  the  modified  project  of  1875,  $3,309,929.68; 
total,  $3,449,929.68. 

Up  to  June  30,  1896,  the  work  accomplislied  resulted  in  removing 
the  worst  natural  obstructions  to  navigation,  the  purchase  of  a  tow- 
boat  and  a  dredge,  the  dred^ng  of  channels  at  various  points,  the 
construction  complete  of  Locks  and  Dams  Nob.  2,  3,  4,  5,  6,  7,  and  Sf 
the  completion  of  the  masonry  work  of  Locks  Nos.  9, 10,  and  11  except- 
ing the  laying  of  a  small  amount  of  copiug  stone  at  each  of  those  locks, 
aud  the  commencement  of  the  construction  of  Dams  Nos.  9, 10,  and  11, 
viz: 


style  vt  dsm. 


Com-  I 
plcMd 
Id—  I 


RenMrb. 


1887 
1883 
1880 
1880 
1688 
1888 


In  o^ntioD. 

Do. 
Do. 
Do. 
Do. 
Do. 

TTiulsr  coMtmctioD. 
Do. 
Do. 


Also  the  construction  of  a  telephone  line  connecting  the  office  of  the 
assistant  engineer  at  Charleston,  W.  Ya.,  with  the  difiierent  locks  and 
dams.  The  development  of  commerce  on  this  river  has  been  very  great 
since  its  improvement  was  commenced  by  the  United  States,  although 
the  three  locks  and  dams  in  the  lower  ^rartiou  of  the  stream  are  not 
completed.   About  nine-tenths  of  this  commerce  consists  of  coal. 

Expenditures  during  fiscal  year  ending  June  30, 1897,  were  applied  to 
completing  the  work  of  laying  coping  stone  on  the  walls  of  Locks  Nos. 
9, 10,  and  11;  the  purchase  of  timber  and  ironwork  for,  and  the  partial 
completion  of,  the  gates  for  those  locks;  in  continuing  the  work  of  con- 
structing the  foundations  of  Dams  Nos.  9, 10,  and  11,  their  abutments 
and  center  piers;  purchasing  and  placing  in  position  nearly  all  of  the 
fixed  and  movable  irouwork  for  the  navigation  pass  and  weir  of  each 
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of  those  dams,  and  purcbasing  timber  for,  partially  constmcting,  and 
partially  placing  in  position  the  wickets  for  the  navigation  pass  and 
weir  of  each  of  the  three  aiifluished  dams.  The  stream  was  dredged 
at  TarioQS  points,  the  United  States  plant  being  used  for  the  purpose. 

Tbe  commercial  statiKtics  show  that,  commencing  with  the  year  1890^ 
the  principal  commodity  has  been  coal,  althoagh  a  great  deal  of  ttm* 
ber  also  is  handled  on  the  stream. 


Tont. 

1894   1,22^630 

1895   1,088,342 

1896   1,162,788 


July  1, 1896,  balance  nsezpended  $486, 270. 32 

Amount  appropriated  by  sundry  civil  act  approved  Jane  4, 1897   273, 000. 00 


TmtB. 

1880   1,127,233 

1891..   1,225,355 

1882   1,360,750 

  1,116,687 


758,270.32 

June  30, 1887,  amocnt  expended  dating  flsoal  year  20^  581. 07 


Jnly  1, 1897,  balance  nuexpended  65^  679. 26 

July  1, 1897,  oabitanding  riabilitieB   »19, 195. 91 

July  1, 1887,  amount  covered  by  nnooinpleted  oontraots  172. 73 

  427,368.64 


July  1. 1897,  balance  available  126, 310. 61 

(See  Appendix  F  F 10.) 

11.  Operating  and  keepingin  rqs^Ur  the  seven  finished  loeks  and  danu  in 
the  Great  Kanawha  River^West  Virginia. — [This  work  was  in  the  charge 
of  Col.Peter  C.  Hains,  Corps  of  Engineers,  until  April  30, 1897.]  The  two 
finished  locks  with  fixed  dams,  known  as  Kos.  2  and  3,  iu  the  upper  por- 
tion of  the  stream  and  the  five  finished  locks,  with  movable  dams,  known 
as  No8. 4, 6,  G,  7,  and  8,  in  the  river  below  Nos.  2  and  3,  were  constructed 
under  tbe  appropriations  for  improving  Great  Kanawha  Biver,  West 
Virginia.  The  location,  etc,  of  the  seven  finished  locks  and  dams,  and 
of  tbe  three  locks  and  dams  to  be  known  as  Nos.  9, 10,  and  II ,  now  under 
constrnction  under  the  appropriation  for  improving  Great  Eanawha 
Biver,  West  Yirginia,  is  shown  in  tbe  Annoal  Beport  of  the  Chief  of 
Engineers  for  1896,  Part  IV,  pages  2247. 

The  amount  expended  up  to  June  30, 1896,  was  •268,065.93,  iu  opera- 
ting and  carlDg  for  the  finished  locks  and  diuns,  making  renewals  of 
^ose  parts  of  tbe  finished  works  which  have  deterioi'ated  from  nse 
and  exposure,  and  in  dredging  deposits  from  the  lock  chambers  and 
entrances,  and  some  channels  between  locks  originally  formed  by  dredg- 
ing under  the  appropriations  for  improving  Great  Kanawha  River. 

The  amount  expended  during  the  fiscal  year  ending  Jiine  30, 1897, 
was  $26,868,30,  in  payment  of  the  salaries  of  tlie  lockmeu  employed 
at  the  seven  finished  locks  and  dams  to  operate  and  care  for  those 
works,  making  minor  repairs  and  renewals  at  those  locks  and  dams, 
dredging  deposits  from  the  lock  chambers  aud  entrauces,  and  maintain- 
ing, by  dredging,  some  channels  between  locks  originally  formed  by 
drodging  under  the  appropriation  for  improving  Great  Kanawha  Biver. 

The  commerce  of  the  Great  Kanawha  Biver 


foUows: 


Tona. 


1880   1,127,232 

1891   1,225,355 

1802   1,360,760 

1898   1,116,687 


since  1889  has  been  as 


Tons. 

1894   1,222,630 

1896   1,082,342 

1896   1,162,782 

1887  I,124,a48 
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Wbile  the  commerce  has  not  increased  to  any  great  extent  since  1889, 
there  has  been  an  enormous  increase  since  the  improrement  of  the 
stream  by  the  constrnction  of  locks  and  dams,  Gommenced  in  1876,  was 
begnn.  The  principal  commodity  has  been  coal,  although  a  great  deal 
of  timbw  aLso  has  been  handled  in  the  stream.  It  is  erpeoted  that  l^e 
completion  of  Ixxiks  and  Dama  11^08.9, 10,  and  UwiUcaiueastiUfiirther 
increase  of  commerce. 

(See  Appendix  F  F 11.) 

US,  LitUe  Kanawha  Rivery  West  Virginia. — There  were  fonr  locks  and 
dams  tn  tbe  stream,  owned  and  controlled  by  the  Little  Eanawha  ^Skvi- 
gation  Oompany,  which  afforded  slack-water  navigation  from  Parkers- 
burg  up  to  a  point  2  miles  above  Baming  Springs,  W.  Ya.,  or  a  total 
distance  upstream  &om  Parkersburg  of  40  miles.  Above  Burning 
Springs  the  river  was  ma<^  obstruct^  by  logs,  sna^  bowlders,  lean- 
ing trees,  etc.,  rendering  the  floating  of  timber,  the  principal  oommo^ty» 
yery  hazardous. 

Inie  original  inject,  adopted  in  1877,  provided  for  the  removal  of 
Beaver  and  Niulor  BeoA  rooks,  fi3  and  54  miles,  respectively^  above 
Parkersburg,  and  for  <dearing  the  stream,  above  Burning  Spnngs,  of 
snags  and  overhanging  and  fallen  trees. 

There  was  added  to  the  original  project,  by  the  act  of  Congress  of 
June  14, 1880,  proviedon  for  the  construction  of  a  lock  and  dam  2  miles 
above  Bximing  Springs.  The  amonnt  expended  up  to  June  30, 1896, 
was  $211,175.  At  that  date  the  upper  part  of  the  stream  had  been 
placed  in  a  fair  condition  for  timber-floating  purposes,  and  so  that,  on 
moderate  rises,  light-dr^  steamboats  coald  run  as  Car  aa  Grantsville, 
78  miles  above  Parkersburg.  The  lock  and  dam  known  as  Ko.  6  of  the 
system,  and  their  appurtenances,  2  miles  above  Baming  Springs,  were 
completed  and  opened  to  navigation  on  December  2, 1891.  This  lock 
and  dam,  and  the  fonr  locks  and  dams  owned  by  the  navigation  com- 
pany, afford  4  feet  of  slai^- water  navigation  np  to  Oreston,  60  miles 
above  Parkersburg,  when  the  supply  of  water  in  tiie  stream  is  greater 
than  the  leakage  through  the  dams  of  the  navigation  company,  the  con- 
dition of  which  is  fully  described  in  the  Annnu  Beport  of  the  Chief  of 
Engineers  for  1895,  part  3,  pages  2520-2525. 

It  is  proposed  to  resume  the  work  of  removing  obstructions  above 
Lock  ^o.  5,  with  the  unexpended  balance,  $1,497.46,  of  the  $1,500 
appropriated  by  the  act  of  June  3, 1896,  as  soon  as  the  stream  reaches 
a  sufficiently  low  stage  to  permit  the  work  to  be  done  thOTOughly  and 
economically. 

The  stream  is  the  only  means  of  transportation  in  the  section  of 
country  through  which  it  flows,  and  its  commerce,  consisting  almost 
wholly  of  timber  floated  down  from  the  upper  portions  (some  of  which 
has  been  known  to  have  been  exported  to  Europe),  has  been  as  f<dlowB : 


Ton*. 

1890   140, 115 

1891   190,688 

1893   344,254 

1893   137,072 


Tmul 

1894...   106,413 

1896....   179,240 

1896   106^312 

U87   176,169 


July  1. 1896J)alMi06  unexpended  '.   $1, 600. 00 

June  SO,  lw7f  amonnt  expended  during  fiml  year   3.H 

Jnly  1,  1897,  balance  anexpended   1,497.46 

(See  Appendix  F  F  12.) 

13.  Operating  and  care  of  lock  amd  dam  in  LittU  Ktutawka  Biver^  West 
F)ry<tiw.— This  lock  and  dam,  known  as  lif o.  6  of  the  system,  and 
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located  about  2  miles  above  Baruing  Springs,  W.  Ya.,  or  about  40  miles 
aboveParkersburg,  W.  Ya.,  was  constructed  nnder  theadditional  project 
for  improTlDg  Little  Elanawha  Hirer,  West  Yirginia,  adopted  in  1880. 
Look  Ko.  5  was  opened  to  uavigation  on  December  2, 1891,  and  has  been 
in  condition  to  be  operated  ever  since  that  date,  with  the  exception  of  a 
few  days  when  it  was  closed  for  minor  r^airs.  When  the  supply  of 
water  in  the  stream  is  more  than  the  leakage  through  the  foTir  dams 
owned  and  operated  by  the  Little  Kanawha  Kavigation  Company, 
below  Ko.  5,  4  feet  of  slack-water  navigation  is  afforded  in  this  stream 
from  its  mouth  at  Farkersburg,  W.  Ya.,  up  to  Greston,  W,  Va.,  abont 
50  miles  above  Parkersbnrg. 

The  character  of  the  4  locks  and  dams  controlled  by  the  navigation 
company  below  Ko.  5  and  their  condition  are  described  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1895,  Part  III,  pages  2520-2525. 

The  amount  expended  np  to  June  30, 1896,  was  $14,949.54,  in  operat- 
ingthe  lock  and  making  minor  repairs  to  the  lock)  dam,  and  appiu*te- 
nances. 

The  amount  expended  during  the  fiscal  year  ending  Jnne  30, 1807, 
was  $2,349.03,  in  payment  of  the  salaries  of  the  lockmen  and  in  making 
minor  repairs  to  the  lock,  dam,  and  appurtenances. 

The  commerce  that  has  paraed  Lock  ^o,  5  since  it  was  opened  to 
navigation,  and  which  has  consisted  fdmost  wboJly  of  timber,  has  been 
as  follows: 


Tons. 

1890   140,115 

1891   190,688 

1893    244,254 

  137,072 

(See  Appendix  F  F 13.) 


Tona. 

1894   106,412 

1895   179.240 

1896   105,313 

1897  -  176>ie9 


LAKE  EIVERS  AND  HAKBOBS. 

IMPBOVESiENT  OF  RIVEK8  AND  HAEBOBS  ON  LAKE  SUPEBIOR. 

This  district  was  in  the  charge  of  Hiy.  Clinton  B.  Sears,  Corpstof 
Engineers.  Division  Engineers,  Col.  Henry  M.  Robert,  Corps  of^ngi- 
neers,  to  May  7, 1897,  and  CoL  J.  W.  Barlow,  Corps  of  Engineers,  since 
that  date. 

J.  ffarbor  at  Ornnd  Marais^  Jfirtrt.— This  small  natural  basin  wm  not 
originally  of  sufficient  depth,  nor  was  it  adequately  sheltered,  either  for ' 
commercial  purposes  or  for  use  as  a  harbor  of  reftigej  the  approved 

{>roject  of  1879,  therefore,  proposed  two  breakwater  piers,  each  350  feet 
ong  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long 
from  the  east  point,  and  the  dredging  to  a  depth  to  accommodate  the 

Jrevatliug  draft  of  vessels^  which  was  14  feet.  Total  estimated  cost, 
139,669.40.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1S96, 
there  had  beenexpended  on  this  work  $129,773.99.  With  this  sum,  360 
feet  of  the  east  pier  had  been  completed  and  the  16-foot  anchorage  area 
increased  to  25  acres.  The  appropriation  of  Jnne  3, 1896  ($3,000),  was 
partly  expended  in  dredgiug,  under  contract,  thus  completing  this  part 
of  the  project  and  giving  a  16-foot  anchorage  area  of  26  acres.  The 
increment  of  commerce  which  has  accrued  since  the  improvement  of 
this  harbor  began  bears  the  ratio  of  25  entrances  and  clearances  (made 
by  four  tngs  and  five  schooners),  with  60  tons  of  cargo,  valued  at  $6,000, 
in  1878,  to  402  entrances  and  dearances  (nearly  all  steamers),  with  1,360 
tons  of  cargo,  valued  at  $114,108,  in  1896.  The  improvement  has  cost 
$132,621.77.  The  value  of  the  oommervse  of  the  harbor  from  1878  to 
sna  97  25 
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1896,  both  inclasive,  is  roafflily  estimated  at  $788,500.  The  unexpended 
balance  of  the  last  appropriation  will  be  reserved  as  a  repair  fund^  in 
case  of  accidents,  until  another  appropriation  becomes  available. 

July  1,  1896.  balance  unexpended   93, 576. 01 

Jane  90, 1897,  amount  expended  daring  flsoal  ym   2, 847.  IS 

July  1,  1897,  balsnoe  unexpeaded   728.23 

Amount  (estimated)  lequirod  far  completion  of  exi8tin|;  project   6, 319. 40 

Amount  tiiat  can  be  profltably  expended  in  fiscal  yearendiuff  JuneSO,  1899   22, 000. 00 
Sobmitted  in  complianefl  vitb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  G 1.) 

S.  Harbor  at  Agate  Bay^  Minnetoia. — ^This  harbor,  27  miles  east  of 
Dnlnth,  is  a  shipping  port  for  iron  ore,  and  when  the  breakwater  piers 
are  boilt  will  fbrm  a  harbor  of  refbge. 

The  project  for  the  improvement  was  adopted  in  1887  and  oontem- 
plates  the  erection  of  two  piers  projecting  from  the  head  lands  of  the 
bay  and  inclosing  abont  109  acres  of  water  area.  The  eastern  pier  is 
to  be  1,000  feet  long  and  the  western  one  900  feet.  Work  upon  the 
east  pier  was  commenced  in  1887,  and  at  the  close  of  work  in  N^ovem- 
ber,  1891,  750  feet  of  it  had  been  built.  In  1893  200  feet  of  the  west 
pier  had  been  built.  In  1895  and  1890  300  feet  of  riprap  embankment 
was  pat  in,  aud  nearly  250  linear  feet  of  the  timber  crib  and  sui)er- 
stractore,  referred  to  in  the  last  report,  was  built  in  continuation  of  the 
west  breakwater.  Of  this  timber  work  nearly  100  feet,  in  an  incom- 
pleted state,  was  destroyed  by  a  shipwreck  against  it  in  Octobw,  1896. 
This  will  be  replaced  the  present  season  under  contract. 

A  contrabt,  dated  November  21,  1896,  has  been  made  for  building 
410  linear  feet  of  riprap  embankment  np  to  a  height  of  20  feet  below 
low-water  datum.  This  contract  is  now  in  force,  about  81  linear  fleet 
having  been  built.  About  (1,150  has  been  expended  this  spring  in 
repairs  to  the  east  pier,  renewing  rotten  decking  and  npper  timbers. 

The,amount  expended  to  Jane  30, 1896,  was  $108,103.70. 

The  commerce  of  this  harbor  has  increased  from  236,000  cargo  tons, 
valued  at  $524,800,  in  1885,  to  1,905,559  cargo  tons,  valued  at  $2,650,000, 
in  1896.  The  total  valuation  of  the  commerce  of  this  port  for  eleven 
years,  1885  to  1896,  is  roughly  estimated  at  $20,528,000. 

The  arrivals  and  departures  of  vess^  have  increased  from  174,  with 
a  registered  tounage  of  295,800  tons,  in  1385,  to  1,982,  with  a  registered 
tonnage  of  4,360,000  tons,  in  1896. 


Joly  1, 1896,  balance  unexpended  $64, 397. 30 

June  30, 1897,  amount  expended  during  fiscal  yesr.   «   12, 897. 00 


July  1, 1807,  balance  unexpended   51, 500. 30 

July  1,  1897,  oiitatonding  JiabiJitiea   J4,442.77 

July  L 1897,  amount  covered  by  uncompleted  contracts   24, 124. 61 

-          ^    38,567.38 


July  1, 1897,  balance  aTailable   22, 932. 93 


Amount  (estimated)  required  for  completion  of  existing  project   71, 708. 00 

AmouutUiatcanbeprofltablyexpecdedin  fiscal  year  ending  Jnu630, 1899  71,708.00 
Submitted  in  compliance  witb  requirements  of  sectlous  2  of  river  and 
barber  acts  of  1866  Mid  1867  and  of  sundry  civil  aot  of  June  1, 1897. 

(See  Appendix  tt  G  2.) 

3,  Harbor  at  Duluth,  Mim,j  and  Superior^  Wis. — ^This  harbor  has 
heretofore  been  reported  on  under  the  separate  titles  of  Dolath,  Minn., 
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and  Snp^or,  Wis.  For  history,  etc,  see  last  Annaal  Beport,  pages 
2339-2352.  The  act  of  June  3, 1896,  unified  these  harbors  nnder  above 
title  and  provided  for  contiaaoas  contracts  for  its  improvement  to  the 
amount  of  $3,080,563. 

This  harbor  consists  noir  of  the  Dalatli  Gaual,  the  Wisconsin 
Entrance,  Superior  Bay,  AUoaez  Bay,  St.  Louis  Bay,  and  St.  Louis 
Biver  to  the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles 
firom  the  original  natural  entry,  which,  before  improvement,  was 
obstructed  by  shifting  bars,  with  but  9  feet  of  water  over  them.  The 
bays  were  broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet, 
except  along  the  ohann^  through  them,  where  the  depth  was  greater, 
but  variable. 

The  previous  projects  have  been  prac'Jcally  completed,  and  have 
resulted  in  giving  a  good  16-foot  navigation  through  the  natural  or 
Wisconsin  Entry;  through  the  artificial  Dulnth  Canal;  over  the  Duluth 
Basin,  of  104  acres^  along  and  parallel  to  the  dock  lines  of  Duluth  aud 
Superior,  in  Superior  and  St.  Louis  bays,  aud  up  the  St.  Louis  River 
to  2?ew  Duluth,  near  the  head  of  navigation  of  the  river,  with  well- 
deflned  channels  from  85  to  300  feet  in  width. 

The  amonnt  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing Jane  30, 1896,  was  $1,539,183.75.  The  improvement  thus  made  is 
in  excellent  condition,  and  the  expenditure  has  been  amply  justified 
by  the  immense  commerce,  which  it  has  readily  accommodated.  (See 
commercial  statistics  hereafter.) 

The  expenditure  during  the  fiscal  year  ending  June  30, 1897^  amount- 
ing to  $48,319.22,  has  resulted  in  widening  existing  channels,  in  repairs 
to  the  piers,  and  in  removing  a  few  shoals  due  to  temporary  and  aboor- 
meA  causes. 

The  new  project,  authorized  by  the  act  of  June  3, 1896,  provides  for 
the  widening  and  deepening  to  20  feet  uf  existing  channels;  for  a  new 
20-fbot  channel  along  Minnesota  Point  dock  line;  for  new  channels  in 
Allonez  Bay,  for  extensive  taming  and  anchorage  basins  20  feet  deep 
at  the  janction  of  two  or  more  channels ;  for  widening  the  Duluth  Canal, 
and  for  replacing  with  substantial  structures  of  timber  and  monolithic 
concrete  the  piers  at  the  Duluth  Canal  and  the  Wisconsin  Entrance. 

As  the  result  of  extensive  advertising,  continuous  contracts  for  the 
dredging  of  about  26,0(H),000  cubic  yards  of  material,  at  an  average 
cost  of  a  trifle  less  than  8  cents  a  cubic  yard,  have  been  made  with 
Williams,  Green  &  Williams,  of  Duluth,  Minn.,  and  Charles  S.  Barker, 
of  Superior,  Wis.,  thus  strongly  demonstrating  the  economic  value  of 
this  method  of  contracting,  the  original  estimate,  based  upon  preceding 
experience,  aud  including  administration  expenses,  having  been  15  o«3its 
a  cubic  yard. 

The  sundry  civil  act  of  June  4, 1897,  appropriated  $437,500,  all  of 
whi^  will  be  expended  under  existing  contracts  for  dredging  aud  in 
parchasing*land  for  the  Duluth  Canal  and  for  the  land  under  and  a^ja- 
'  cent  to  the  southerly  pier  of  the  Wisconsin  Entrance  and  in  exeontiug 
contracts  to  be  made  this  fall  and  winter  for  the  Duluth  Canal  piers. 

The  act  of  June  3,  1896,  provides  that  not  more  than  25  per  cent  of 
the  total  contract  allowance  of  $3,080,553  shall  be  expended  in  any  one 
fiscal  year,  beginning  July  1, 1897,  unless  the  excess  over  25  per  cent 
was  earned  in  the  preceding  fiscal  year,  but  subsequent  to  July  1, 1897. 
Fifty  per  cent  of  $3,080,553  is  $1,540,276.  Deduct  $437,600,  already 
appropriated,  and  we  have  $1,102,776  as  the  amount  which  should  be 
available  on  or  before  the  end  of  the  second  fiscal  year,  June  30, 1899. 

The  city  of  Duluth  has  finally  deeded  to  the  United  States  all  i^H 
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remaining  landed  interests  in  and  adjacent  to  the  Dulath  Ganal.  and 
condemnation  proceedings  for  tlie  balance  of  the  land  needed  nave 

been  begnn. 

The  lake  commerce  of  this  port — Dulnth  and  Snperior — daring  the 
last  season  of  navigation  amounted  to  over  $112,000,000,  as  a  very  con- 
servative valuation,  and  since  the  United  States  took  charge  of  this 
harbor  this  commerce  has  amounted  to  over  $900,000,000. 


July  1,  1896,  balance  unexpended   '$58,976.% 

Aowant  appxDprlated  by  siindry  olvil  act  appTored  June  4, 1897   437, 600. 00 


496, 475. 2S 

June  30,  1897,  amount  expended  daring  fiscal  year   48, 319. 22 


July  1, 1897,  balance  nneipended    '448, 156.  OS 

July  1, 1897,  ontstandlng  liabllitieA   9, 000. 00 

Jnly  1,  1897,  amount  covered  by  uncompleted  con  tracts  *1, 991, 600. 00 


'  Amount  (estimated)  required  for  completion  of  bxisting  project   2,-643,063.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899   1,102,776.00 

Submitted  incompliance  vith  reqnirementa  of  Bootioos  2  of  river  and 

harbor  acts  of  1866  and  1867  aod  of  aundxy  oivU  aet  of  June  4, 1897. 

(See  Appendix  G  G  3.) 

4.  Harbor  at  Ashland,  Wis. — Ashland  Harbor  is  located  at  the  head 
of  Ghequamegon  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay  nor  from  the  waves  generated  within  the  bay 
itself  by  storms. 

The  approved  project  is  for  the  conatmction  of  a  pile,  slab,  and  rock 
breakwater  8,000  fiaet  long,  and  for  dredging  a  channel  along  the  shoal 
portion  in  front  of  the  wharves  of  the  city. 

Seven  thousand  three  hundred  and  sixty-three  linear  foet  of  the  break- 
water was  completed  in  1893,  since  which  time  no  work  of  extension 
has  been  undertaken,  subsequent  appropriations  having  boon  used  in 
strengthening  and  maintaining  the  old  work  and  in  dredging  under  a 
contract  now  in  force. 

The  act  of  June  3, 1896,  appropriated  $27,000  for  this  harbor,  and  of 
this  $9,000  has  been  expended  in  strengthening  the  older  portion  of  the 
work  by  filling  in  between  the  piles  with  large  rock,  and  the  balance 
will  be  expended  in  dredging  a  channel  parallel  with  and  about  160 
feet  firom  the  harbor  line,  which  has  been  established  at  the  request  of 
the  city  council. 

The  total  amount  expended  under  approved  project  and  in  repairs  to 
June  30, 1896,  was  $211,539.71. 

The  breakwater  has  a  marked  influence  in  improving  the  tranquillity 
of  the  harbor.  Kine  thousand  three  hundred  and  eight  dollars  and 
twenty-seven  cents  has  been  expended  during  the  fiscal  year  ending 
June  ^10, 1897,  and  has  resulted  in  materially  strengthening  the  older* 
portions  of  the  breakwater,  and  in  starting  a  channel  along  the  shoaler 
part  of  the  harbor-line  front. 

The  commerce  of  this  port  consists  principally  of  iron  ore  and  lumber 
exported,  and  coal,  mineral  oil,  and  general  merchandise  imported. 

The  commerce  has  largely  increased  daring  the  eleven  years  the 
harbor  has  been  nnder  improvement  by  the  United  States,  tibe  total 
commerce  having  a  valuation,  roughly  estimated,  of  $300,000,000. 


■  (24  withdrawn  from  Tressnry,  acconnt  of  transfer  settlement  by  Third  Auditor 
Treasury  Department,  Jnly  6, 1890,  Capt.  J.  B.  Quinn's  aooounts. 
This  work  is  carried  on  under  a  oontinuing  contraot. 
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Jnly  1, 189^  baluice  nnexpended   $27, 960. 29 

Jnne  SO,  18v7,  Bnumnt  expended  dorinK  fisoal  year   9, 308. 27 


Jal7  1,  1897,  balance  nnexpended   I^ffii2.02 

Jn^  1,  1897,  oatetandingllabilitica   97,213.06 

July  1, 1897,  amount  corered  by  nnoompleted  oontncts   &  600. 00 

  16»718.06 


Jnly  1. 1897,  balanoe  available   1, 938. 96 


Amount  (estimated}  required  for  cnnpletifm  of  existinc  project   346, 600. 00 

Amount  uiatoan  be  profitabl^expendedinfisoalyearendingJuneSO,  1899  10(^000.00 
Submitted  in  oompliance  Tith  zequirementa  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1887. 

(See  Appendix  G  G  4.) 

5.  Harbor  at  OnUmagon,  Mich. — The  entrance  to  Ontonagon  River, 
which  foriDB  the  harbor,  had  bnt  7  feet  depth  in  1867,  at  which  time 
the  project  for  secnring  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  month,  extending  to  the  IS  foot  carve  of  depth  in 
liake  Snperior,  and  dred^ng  a  channel  betveen  the  piers,  was  adopted. 
The  west  pier  was  built  to  a  length  of  2,675  feet  and  the  east  pier  to  a 
length  of  2,315  feet.  This  bronght  the  outer  end  of  the  west  pier  very 
nearly  ont  to  the  IS-foot  curve  of  depth,  as -proposed.  Bnt  tiiis  carve 
baa  advanced  since,  owing  to  the  very  considerable  volume  of  sand 
carried  into  the  lake  by  the  river,  and  as  it  appears  probable  that  the 
advance  of  the  bar  will  keep  pace  with  the  extension  of  the  piers  unless 
a  very  considerable  extension  is  made  at  once  it  does  not  appear  that 
economic  considerations  would  justify  any  further  extension  of  the 
piers.  It  seems  that  better  results  will  be  secared  by  keeping  the 
piers  in  repair  and  by  dredging  across  the  bar  a^r  each  spring  freshet 

As  far  as  new  work  is  concerned,  the  project  may  be  said  to  be  com- 
pleted, and  further  expenditure  will  be  needed  only  for  keeping  a 
i2-foot  channel  open  by  dredging,  and  for  the  repairs  to  the  piers. 

The  910,000  appropiiation  by  the  act  of  June  3, 1896,  is  being  held 
for  emergencies,  such  as  accidents  to  the  piers  by  storms,  ice,  etc., 
requiring  renewals,  and  for  dredging  as  soon  as  the  raliug  depth  of  12 
feet  between  the  piers  becomes  materially  impaired. 

A  ftre  in  August,  1S96,  almost  obliterated  the  town,  destroying  all  its 
commercial  industries,  and  most  of  the  business  and  residence  portions. 

The  total  cost  of  the  improvement  to  Jan©  30, 1896,  was  $334,858.03. 
This  has  resulted  in  keeping  open  a  good  navigable  12  foot  channel. 
Of  late  years  the  annual  commerce  has  been  roughly  estimated  at 
$1,000,000.  The  great  Are,  however,  destroyed  the  principal  commercial 
industry,  the  plant  of  the  Diamond  Match  Company,  and  this  company 
has,  it  is  anderstood,  determined  not  to  rebuild.  ^0  approptiauon  is 
recommended  for  the  next  fiscal  year. 


Jnlyl,  1896,  balance  unexpended  >$10,269.97 

.  Jane  30,  1897,  amount  expended  daring  fiscal  year   590. 61 

July  1, 1897.  balance  nnexpended   9, 679. 36 

Jnly  1, 1897,  OQtstandlng  liabilities   8. 06 

July  1,  1897,  balance  available   ^671.30 


(See  Appendix  G  G  5.) 

6,  Wateneajf  aerou  Keweenaw  Poini  from  Keweenaw  Bay  to  Lake 
Superior,  Michigan,— Thia  work  was  formerly  reported  on  as  the  Portage 
Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Michigan. 


>  Twenty-eigbt  dollare  depoeitetl  Anguet  15, 1895,  by  United  SUtes  Attorney  Jobn 
Power,  account  damages  to  Ontonagon  piers  by  steuner  Ova*  Sound. 
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Id  accordfmce  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  United  States  purchased  and  assamed  the 
charge  and  care  of  these  canals  on  August  3, 1891. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  revetmentB, 
and  dredged  cnts  and  channel  ways.  There  are  no  locks. 

The  approved  project  is  ibr  a  16-fbot  channel  70  fbet  wide,  a  renewal 
of  the  canal  revetments,  a  reconstmction  of  the  piers  at  the  upper  and 
lower  entrances,  and  their  extension  to  30  and  20  feet  of  water,  respec- 
tively, and  nltimately  a  deepening  of  the  channel  to  20  feet,  with  a 
width  of  120  feet. 

The  act  of  June  3, 1896,  authorized  continuing  contracts  to  complete 
the  above,  except  the  20  feet  of  depth,  to  the  amount  of  $1,065,000. 

As  the  20  foot  channel  is  not  provided  for  by  the  above,  an  additional 
appropriation  will  be  needed  at  some  fhtnre  time,  after  the  above  pref- 
ect has  been  completed. 

The  sundry  civil  actof  Jnne4, 1897,  appropriated  $350,000  toward  the 
continuing  contracts.  This  will  be  expended  under  a  contract  dated 
April  13, 1897,  for  the  oonstmction  of  2,800  linear  fleet  of  timber  crib 
and  snperstmctnre  breakwater  pier  at  the  Keweenaw  entrance,  work 
to  be  begun  on  or  before  May  1, 1898,  and  be  completed  by  Kovemlter 
1, 1900,  and  to  cost  about  $120,000;  in  making  payments  on  two  large 
stone  and  timber  breakwater  piers  at  the  Lake  Superior  entrance,  esti- 
mated to  cost  $450,000  and  to  be  contracted  for  this  fall,  and  in  dredg- 
ing to  complete  the  IG-foot  project. 

Dnring  the  past  season  of  navigation,  that  of  1896,  the  commerce 
through  this  waterway  has  amounted  to  902,000  tons  of  commodities, 
having  an  estimated  value  of  $29,954,000,  and  41,262  passengers,  being 
an  increase  over  the  traffic  of  1895  of  80,000  tons,  $122,000  in  value, 
and  16,453  passengei^,  respectively. 

Dnring  the  fiscal  year  ending  June  30,  1897,  $13,391.81  has  been 
expended  in  dredging  to  complete  the  16.foot  channel,  under  a  contract 
dated  August  28,  1896,  in  general  administration,  and  in  preparing 
detailed  plans  and  specifications  for  the  continuous  contracts. 

Total  amonnt  expended  on  this  work  to  June  30, 1896,  $176,442.23. 

July  1,  1896,  balance  unexpended  $53,657.77 

Amount  appropriated  by  bod  dry  civil  not  approved  Jane  4,  1897   350, 000. 00 

403,667.77 

June  30, 1897,  amonnt  expended  dnring  fiscal  year   13, 391. 81 

Jnly  1, 1897,  balance  imexpcnded   390,165.96 

July  1, 1897,  outetanding  liaWlitiee  $10,357.57 

July  1, 1897,  amount  covered  by  uncompleted  oontracta          143, 888. 22 

 '   154,243.79 

Jnly  1, 1897,  balanoo  available   336, 933. 17 


Amount  (estimated)  rennired  for  completion  of  existiii}^  project   715, 000.00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  450, 000. 00 

Additional  amonnt  required  to  aecnre  a  20-foot  depth  73^  000. 00 

Submitted  in  compliance  with  reqnirementa  of  H>etionB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aundiy  civil  act  of  Jane  4, 1897. 

(See  Appendix  G  O  6.) 

7.  Operating  and  care  of  watertcay  across  Keweenaw  Point  from  Kewee- 
naw Bay  to  Lake  Superior^  Michigan. — The  expenses  of  operating  and 
care  of  this  waterway  for  the  fiscal  year  ending  June  30,  ISfi^,  during 
which  it  was  acquired  by  the  United  States,  were  paid  by  an  appropri- 
ation of  $10,000,  made  for  the  purpose  by  act  of  September  19, 1800. 


Digiiized  by 


Google 


BIYEB  AJSD  HABBOB  IHPBOVEHENTS.  391 

During  the  fiscal  year  ending  Jane  30, 1897,  $8,300  from  the  perma- 
nent indefinite  appropnation  of  July  5, 1884,  was  expended  in  maintain- 
ing, by  dredging,  a  practicable  16-foot  stage  of  water,  in  saperintendence 
and  general  operation  of  the  canals,  and  in  guarding  agun&t  encroach- 
ments on  the  legally  established  harbor  lines. 

For  the  fiscal  year  ending  June  30, 1898,  $8,300  has  been  allotted  by 
the  Secretary  of  War. 

(See  Appendix  G  O  6.) 

8.  Harbor  at  Marquette,  Mich. — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  pro- 
jects were  approved  for  the  construction  of  a  breakwater  composed  of 
cribs  filled  with  rock  and  projecting  from  the  shore  into  the  bay  a 
distance  of  3,000  feet.  This  breakwater  was  finished  iu  1894,  practically 
as  projected,  but  since  its  commencement  extensive  repairs  have  been 
made  to  the  superstructure. 

A  project  for  a  concrete  superstructure  was  approved  in  February, 
1890.   Its  estimated  cost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of  1895, 
and  a;^  to  Jane  30, 1896, 470  linear  feet  bad  h^n  completed. 

Dormg  the  past  fiscal  year  390  linear  feet  of  the  main  saperstmctaie 
has  been  built,  making  the  total  length  of  completed  work  860  linear 
feet.  Partial  work  has  been  done  ovw  140  linear  feet  more.  It  is 
intended  to  complete  this  140  feet  this  season. 

The  breakwater  has  given  complete  protection  to  the  harbor,  and 
commerce  has  grown  steadily  until  it  amounts  now  to  some  $3,500,000 
annually.  The  permanent  maintenance  of  the  breakwater  by  a  durable 
concrete  saperstrncture  will  do  away  with  the  frequent  and  expensive 
repairs  incident  to  timber  work. 

The  amount  expended  during  the  fiscal  year  ending  Jane  SO,  1897, 
was  $22  045.45. 

The  total  cost  of  the  work  to  Jane  30, 1896,  was  $503,316.96. 

July  1, 1896,  balance  nnexpeiided  $30, 210. 80 

Jnne  30,  1897,  nmoant  expended  daring  flBcal  year   22, 04S.  45 

July  1,  1897,  balAcce  nnexpended   8, 195. 35 

Jaly  1,  1887,  outBtwding  liabilitiee   1, 147. 98 

July  1, 1897,  balance  available   7, 047. 37 

r Amount  (estimated)  reqaiied  for  completion  of  existins:  project   198, 936. 71 

J  Amoanttbatcan  be  profitably  ezpendedtnfiBoalyearendingJDnedO,  1899  100^000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

{See  Appendix  G  G  7,) 

9.  Harhor  of  refuge  at  Presque  He  Point,  Marquette  Bay,  Miehigan, — 
This  is  a  new  work,  authorized  by  the  act  of  June  3, 1896.  Marquette 
Bay  is  a  small  bay  withiu  the  city  limits  of  Marquette,  north  of  Mar- 
qnette  proper,  and  distant  1^  miles  there&om. 

A  resolution  of  Congress,  approved  Marc^  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a  break- 
water in  this  bay.  The  results  of  this  survey  and  estimate  were  pab- 
lished  in  House  Doc.  No.  318,  Fifty-fourth  Congress,  first  session. 

By  the  act  of  J  une  3, 1896,  $20,000  was  appropriated  ibr  the  improve- 
ment of  this  harbor. 

The  api)roved  project  is  to  build  a  breakwater  1,000  feet  iu  length  off 
Presque  lie  Point. 

After  due  advertisement  a  contract  was  made  Jannary  20, 1897,  fbr 
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the  construction  of  600  lioear  feet  of  a  timber  breakwater  filled  with 
stone.  Work  has  been  begun  and  two  cribs  have  been  placed.  The 
work  is  to  be  completed  by  October  1, 1897. 


July  1. 1896,  balance  nnexpended   1^,000.00 

Jane      1897,  amotmt  expended  dariog  fiscal  year   855. 95 


Joly  1,  1897,  balance  unexpended   1^144.06 

Jnly  1, 1897,  ontstauding  UabilitieB   $183. 00 

July  1,  1897,  amonnt  covered  by  uncompleted  contracts   15, 9C0. 00 

  -  16,383.00 


July  1,  1897,  balance  available   3,761.06 


Amount  (estimated)  required  for  completion  of  existing  project   SO,  000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  J  nue30, 1899  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i»  1897. 

(See  Appendix  GG  8.) 

10,  Harbor  of  refuge  at  Grand  Marats^  Mich. — Oiigiually  the  entrance 
to  this  harbor  was  obstructed  by  a  bar  having  but  9  feet  depth  of 
water  upon  it.  The  project  for  its  improveraent,  adopted  in  1881,  has 
for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a  har- 
bor of  refnge.  This  object  is  to  be  attained  by  buildiug  parallel  piers 
projecting  into  the  lake  and  dredging  out  a  channel  between  them,  con- 
necting l£e  deep  water  of  the  l^e  with  that  of  the  harbor,  and  by 
closing  np  the  iiatoral  entrance,  aome  5,700  feet  in  width,  by  a  solid 
pile  dike,  driven  witli  a  slope  toward  the  waves  and  strongly  braced. 
The  proposed  length  of  each  pier  was  1,800  feet.  The  west  pier  has 
now  reached  a  length  of  1,406  feet  and  the  east  pier  1,153  feet. 

An  examinatioD  made  in  Jnne,  1897,  showed  a  least  depth  of  15  feet 
along  the  channel  between  tlie  piers,  but  at  the  entrance  this  channel 
has  a  deviation  to  the  east,  owing  to  the  encroachment  of  a  bar  making 
across  the  entrance  from  the  west. 

It  is  expected  to  have  the  pile  dike  finished  this  season,  the  work 
being  done  by  the  United  States,  three  contractors  in  succession  having 
fftiled  to  complete  it. 

The  west  pier  will  be  extended  250  feet  under  a  contract  dated  March 
31,  1897,  work  to  be  done  by  November  1, 1897. 

The  total  amonnt  expended  to  June  30,  1896,  was  $271,661.92.  The 
amonnt  expended  during  the  year  ending  Jnne  30, 1897,  was  $  14,088.91. 
The  resnlt  has  been  the  creation  of  a  very  safe  and  commodious  harbor 
of  refitge  for  vessels  drawing  14  feet.  It  is  expected  that  tOie  comple- 
tion of  the  project  will  make  this  safely  accessible  for  vessels  of  16  feet 
draa 


July  1,  1896,  balance  unoxpeuded   $33, 588. 08 

June  30,  1897,  amount  expended  daring  fiscal  year   14,088.91 


July  1,  1897,  balance  anexpended   19, 499. 17 

July  1,  1897,  outstanding  liabilities   $2, 282. 30 

July  1,  1897/  amonnt  covered  by  nncompleted  oon tracts   13, 1%.  00 

 :   15,367.30 


Jnly  1, 1897,  balance  avaUable   4, 131. 87 


Amonnt  (estimated)  required  for  completion  of  existing  project  1164,760.00 

Amounttbatoanbeprofitablyexpendedinflsralyeareudmg  Jane30,1890  10(^000.00  i 
Snbmitted  in  compliance  with  renniremcnts  of  sections  2  of  liver  and 
huboT  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  GOO.) 


'l>oeB  not  include  irork  on  pile  dike. 
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EXAMINATION  MADE  IN  COaiPLIANGE  WITH  BITBB  AND  HABBOB  ACT 

OP  JUNB  3, 1896. 

The  preliminary  examination  of  harbor  at  Portwing^  Wm.,  required 
by  the  act  of  Jane  3, 1896,  was  made  by  the  local  eDgineer,  M^.  Olin- 
ton  B.  Sears,  Corps  of  Engineers,  and  report  thereon  submitted  SoYVStt- 
ber  27,  189&,  through  the  division  engineer,  Ool.  Henty  M.  Robert, 
Corps  of  Engineers.  It  is  the  opinion  of  the  local  officer,  concurred  in 
by  the  division  engineer,  that  this  harbor  is  worthy  of  improvement  by 
the  General  Government.  The  Chief  of  Engineers  concurs  in  the 
views  of  these  officers  in  so  far  as  to  advise  the  making  of  a  survey  of 
the  harbor,  estimated  to  cost  $500,  upon  tlie  results  of  which  a  more 
reliable  opinion  as  to  the  extent  of  the  improvement  justified  by  the 
commerce  involved  can  be  formed.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  ^o.  113,  FifEy*foarth  Congress, 
second  session.   (See  also  Appendix  G  G 10.) 

IHPBOVEHENT  OF  BIVEBS  AND  HABB0B8  ON  WESTERN  SHOBE  OF 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Capt.  George  A.  Zinn,  Corps  of 
Engineers.  Division  Engineers,  Col.  Heniy  M.  Robert,  Corps  of  Engi- 
neers, to  May  7, 1897,  and  Col.  J.  W.  Barlow,  Corps  of  Engineers,  since 
that  date.  i 

1.  Menominee  Harbor^  Michigan  and  Wisoonsin, — ^The  survey  made  in 
1871  with  a  view  to  the  improvement  of  the  entrance  to  the  Menominee 
Biver  showed  that  it  had  a  depth  of  5  feet.  The  first  project  for  its 
improvement,  adopted  in  1871  and  modified  in  1874,  provided  for  con- 
struction of  two  parallel  piers  400  feet  apart  and  for  dredging  between 
them,  and  had  for  its  object  a  channel  of  navigable  width,  not  less  than 
15  feet  deep.   In  1890  this  was  modified  to  secure  a  depth  of  17  feet. 

The  amonnt  expended  up  to  June  30, 1896,  was  $222,029.20. 

The  origintJ  and  modified  projects  have  been  completed,  and  except 
in  spots  the  full  depth  of  17  feet  below  the  datum  plane  has  be^ 
secured.  Annual  dredging  is  required  to  remove  the  deposits  of  sand 
r  and  other  material  brought  in  from  the  river  and  lake.    The  expend!- 

tare  daring  the  year  resulted  in  rebailding  400  linear  feet  of  the  piers 
above  the  water  line. 

The  commercial  statistics  show  the  following  arrivals  and  departares 
of  vessels  and  quantity  of  lumber  shipped  in  1896 :  Arrivals  of  vessels, 
steam,- 726;  sail,  610;  tonnage,  365,623 ;  departures,  steam,  729;  sul, 
573;  tonnage,  349,514;  lumber,  feet  B.  M.,  308,386,000. 

Amonnt  reqnired  for  flsciJ  year  ending  Jane 30, 1899,  for  maintenance, 


is  95,600. 

Jaly  1,  1896,  balance  nnerpended   $7, 182. 80 

Jane  30,  1897,  amount  expended  daring  fisoAl  year   3,285.28 

July  1, 1897,  balance  nnexpended   3, 897. 62 

C  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  SO, 

J    1899,  for  maintenance   8, 600. 00 


]  Submitted  in  compliance  with  reqnirements  of  seotiona  2  of  river  nnd 
I   harbw  acts  of  1886  and  1867  and  of  sondry  oItU  Mt  of  June  4,1887. 

(See  Appendix  H  H  1.) 

3,  Menominee  River,  Michigan  and  Wisconsin. — The  survey  made  in 
1889  with  a  view  to  the  improvement  of  the  Menominee  River  showed  a 
natural  governing  depth  of  abont  5  feet,  and  that  by  private  enterprise 
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a  tortnoas  obannel  bad  been  dredg^ed,  about  60  feet  wide  and  14  feet 

deep,  extending  np  the  riveradistaiiceof  2  miles;  a  large  portion  of  this 
channel  was,  however,  entirely  outside  the  limits  of  the  present  channel. 

The  original  project  of  1.^90  provided  for  the  expenditure  of  $54jOOO 
for  dredging  a  channel  200  feet  wide  and  17  feet  deep  from  Green  Bay 
np  the  Menominee  River  as  far  as  available  funds  would  admit. 

In  1892  additional  funds  were  appropriated,  and  the  project  provided 
for  making  the  200-foot  channel  about  9,000  feet  long,  and  from  thence 
for  a  distance  of  2,600  feet  reducing  its  width  to  100  feet.  The  act 
approved  Junes,  1896,  appropriated  $15,000  and  provided  for  the  forma- 
tion of  a  turning  basin  600  feet  long  and  250  feet  wide,  also  for  extend- 
ing the  channel  425  feet,  with  a  width  of  75  feet.  The  total  amount 
expended  to.June  30, 1896,  was  $80,565.56.  This  expenditure  resulted 
in  completing  the  original  project  and  the  modification  of  1892,  and  the 
depth  of  17  teet  below  the  datum  plane  was  secured.  Shoaling  has 
occurred  in  places,  and  redredging  will  be  reqnired  from  time  to  time. 

The  expenditures  daring  the  fiscal  year  ending  June  30, 1897,  have 
resulted  in  the  formation  of  the  turning  basin,  and  work  has  been 
begun  on  the  Wells  street  extension. 

The  commercial  statistics  for  Menominee  River  are  the  same  as  for 
Menominee  Harbor.   (See  Menominee  Harbor  report.) 

Amount  required  for  fiscal  year  ending  June  30, 1899,for  maintenance, 
is  $5,000. 

Jnly  1,  1896,  balance  unexpended  1   $15,014.47 

June  30, 1897,  amount  expended  during^  fiscal  year   3, 890. 61 

July  1, 1897,  balance  anexpended   II,  123.86 

July  1, 1897,  outstanding  liabilitieB   $2,620.20 

July  1, 1897.  amount  oovered  by  uncompleted  contracte   6, 190. 47 

  8,810.67 

July  1, 1897,  balance  available   2, 313. 19 

{ Amount  that  can  lie  profitably  expended  in  fiscal  year  ending  June  30, 

j    1899,  for  maintenanoe   5, 000. 00 

]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Ai)pendix  H  H  2.) 

3.  Oeonto  Sarhor,  WiaconHn. — In  its  natural  oondition  the  channel 
at  the  entrance  to  the  Oconto  River  was  obstructed  by  a  bar  with  less 
than  3  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  constrac- 
tioii  of  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  iAke 
depth  to  ^  feet. 

The  part  of  the  river  between  the  mouth  and  the  city  of  Oconto  had 
a  width  of  from  150  to  250  feet  and  a  low  water  channel  depth  of  from 
4  to  6  feet. 

The  project  of  improvement  adopted  in  1882  proposed  to  secure  a 
9-foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,000. 

A  modification  adopted  in  1897  provided  for  making  Spies's  mill  the 
terminus  of  the  improved  channel,  thereby  abandoning  3,800  linear  feet 
of  the  originally  projected  improvement. 

The  total  amount  expended  up  to  June  30,  1896,  was  $73,103.23, 
resulting  in  the  building  and  maintennnce  of  two  piers,  the  north  pier 
l,f)03  feet  and  the  south  pier  2,151  feet  in  length,  the  lattei'  being  the 
rail  length  conteniplated  by  the  approved  project,  in  the  removal  of 
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463,416.4  cubic  yards  of  material,  and  repairs  to  piers.  In  Hay,  1896, 
the  governing  depth  of  irater  from  the  harbor  entrance  to  the  shore  line 
■was  abont  8  feet,  and  there  was  about  7  feet  in  the  river  as  ^  ap  as 
Spies's  mill,  a  distance  of  6,500  feet. 

The  expenditures  daring  the  iiscal  year  ending  June  30, 1S97,  resulted 
chiefly  in  increasing  depth  of  channel  from  7  feet  to  9  feet  for  a  width 
of  70  feet,  from  Green  Bay  to  Spies's  mill,  by  the  removal  of  48,060.4 
cubic  yards  of  material. 

The  commercial  statistics  show  the  following  arrivals  and  quantity 
of  lumber  shipped  in  1896:  Arrivals  of  vessels,  steam,  1,060;  sail,  230; 
tow  barge,  182;  tonnage,  158,220.   Lumber,  feet  B.  M.,  60,000,000. 

Luml^r,  fence  posts,  and  other  forest  products  are  the  principal 
articles  of  export;  $10  per  thousand  would  be  a  £air  valuation  for  the 
lumber. 

The  total  value  of  exports  by  all  ways  of  transportation  in  1896  yras 
reported  to  be  $2,940,262;  of  imports,  $1,968^340.  It  is  estimated  that 
$9,100  will  be  required  for  maintenance  during  the  fiscal  year  ending 
June  30,  1899. 


July  1,  1896,  balance  iinexiwnded   $4, 896.  77 

Jane  SO,         amonnt  expended  during  fiscal  year   4,741.89 


Jnlj  1, 1897,  balance  unexpended   154. 88 


Amonut  (estimated)  reqnired  for  completion  of  existing  project   87, 610. 00 

Amonnt  that  can  l»o  prolitably  expended  in  flscal  year  ending  Jnne  30, 

1899,  including  $9,100  for  maintenance   46, 710. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867andof  anudry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  H  H  3.) 


4.  Pensaukee  Harbor ,  Wisconsin. — The  original  depth  of  water  at  the 
month  of  Pensankee  River  was  2  feet,  increased  by  private  enterprise 
to  from  8  to  10  feet  for  a  width  of  30  feet. 

The  project  for  the  improvement  of  tliis  harbor  was  adopted  in  1883, 
and  consisted  of  the  constrnction  of  a  single  slab  pier  2,500  feet  long, 
in  continuation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
channel  11  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amount  expended  up  to  June  30, 1896,  w«s  $15,000,  result- 
ing in  the  construction  of  1,300  feet  of  the  proposed  extension  of  the 
pier  and  the  dredging  of  5,698  cubic  yards  of  material,  making  a  chan- 
nel 25  feet  wide  and  11  feet  deep. 

Soundings  taken  in  May,  1890,  showed  the  governing  depth  at  that 
time  to  be  3.8  feet.  Some  dredging  was  done  by  private  parties  in  1895. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1897. 
Soundings  taken  April,  1897,  showed  an  average  depth  of  about  5  feet. 

The  appropriation  of  $1,000  by  act  of  Jnue  3, 1806,  it  is  believed 
will  afford  sufficient  funds  for  the  maintenance  of  the  pier  and  for 
dredging  during  fiscal  year  ending  June  30, 1899. 

July  1, 1896,  balance  nnexpended   $1, 000. 00 

Jnly  1, 1897,  balance  nnexpended   1, 000. 00 

(See  Appendix  H  H  4.) 

5.  Oreen  Say  Harbor,  Wisconsin, — The  original  channel  from  Green 
Bay  into  the  Fox  River  was  circuitous  and  narrow,  with  but  11  feet  of 
water  at  its  shoalest  x>oint.  The  original  project  for  its  improvement 
was  adopted  in  1866  and  modified  to  secure  greater  depth  in  1872, 1874, 
uid  1892,  and  provides  fbr  a  dredged  channel  16,500  ftet  long,  200  feet 
wide,  aod  17  feet  deep,  passing  through  a  revetted  cut  in  Grassy  Island. 
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The  project  adopted  in  1897  provided  for  increasing  the  width  of 
entrance  at  north  end  of  channel  to  500  feet. 

The  Fox  River  below  Depere,  Wis.,  was  incladed  in  the  Green  Bay 
appropriations  of  July  13,  1892,  and  June  3,  1896,  and  the  project 
adopted  in  1896  provides  for  the  same  depth  aa  in  the  other  ehaniiel. 

The  total  amount  expended  np  to  Jane  30,  1896,  was  $345,899.02. 
This  expenditure  resnlted  in  a  dred^red  channel  16,600  feet  long,  with 
a  depth  of  16  feet  for  a  width  ot  200  feet  and  a  depth  of  17  feet  for  a 
widUi  of  100  feet,  and  in  the  construction  of  1,325  linear  feet  of  revet- 
ment at  the  sides  of  the  out  through  Grassy  Island.  This  chaunel  has 
been  nsed  by  the  largest  class  of  vessels  since  October,  1895. 

During  the  fiscal  year  ending  June  30, 1897,  44,610  cnbic  yards  of 
material  was  removed  from  the  channel  in  Green  Bay  and  17,935  cubic 
yards  from  the  Fox  Biver  below  Depere.  Work  was  in  progress  at 
both  places  at  dose  of  fiscal  year. 

The  location  of  Green  Bay  is  fnTorable  tor  and  it  commands  a  large 
local  trade.  It  is  also  the  terminus  of  two  railroads  and  of  a  transpw- 
tation  line  ft-om  the  lower  lakes. 

CommercitU  statistics  for  1S96> — Arrivals  of  vessels^  591;  tonnage, 
233,003.  Exports,  flour,  19,832  tons.  Imports,  coal,  170,311  tons. 
Values  not  given. 

It  is  estimated  that  $6,600  will  be  required  for  maintenance  during 
the  fiscal  year  ending  July  30, 1899. 


July  LlSMjbalaaoe  unexpended...  $9^708.48 

Jnne  90, 1897,  amonnt  expended  during  AboiJ  year.   1, 241. 10 


Joly  1, 1897,  balance  nQexpended   25, 482. 38 

July  1, 1897,  oatBtanding  liabilities   «4, 293. 99 

July  1, 1897,  anaenat  covered  by  nQooiDpleted  contnwta   17, 306. 60 

 :   21,600.68 


July  1, 1897,  balance  available   8, 861.  70 

Amonnt  appropriated  by  deficiency  act  of  July  19, 1897   5,000.00 


Amount  available  for  flsoal  year  ending  June  30, 1898    8, 861. 70 


Amount  (estimated)  required  for  completion  of  existing  project  ■32,200.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1899,  including  $6,600  for  maintenance   38,800.00 

Submitted  in  compliance  with  requlraments  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  and  of  snqdry  oiva  aet  of  June  i,  1897. 
(See  Appendix  H  H  5.) 

6.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  TTwoofUin. — In  its 
natural  condition,  Lake  Michigan  was  separated  from  Sturgeon  Bay,  an 
arm  of  Green  Bay,  by  a  neck  of  land  about  If  miles  wide,  having  a 
maximum  elevation  above  the  lake  level  of  about  28  feet.  The  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Company,  ^m 
1872  to  1881,  constructed  across  this  neck  a  canal  without  locks  or  gates 
7,200  feet  long,  100  feet  wide  at  water  surface,  and  14  feet  deep,  and  in 
continnation  of  the  canal  dredged  a  channel  in  Sturgeon  Bay  6,1(>0  feet 
long  of  about  the  same  dimensions  as  the  canal.  Of  the  14,400  linear 
feet  of  canal  banks^  8,437  feet  was  provided  with  i^e  revetments.  The 
United  States  assumed  possession  of  the  canal  April  25, 1893.  The 
project  of  1894  provided  for  an  extension  of  the  revetments,  with  an 
offset  of  30  feet  on  each  side,  for  fender  piling,  aTt'd  for  dredging  to 
obtain  a  depth  of  16  feet.  The  uiodiflcntion  adopted  in  1896  provided 
for  a  width  of  250  feet  between  revetments  for  tlie  westerly  1,000  feet 
of  the  canal  and  for  a  channel  200  feet  wide  in  the  bay;  also  for  widen- 


■  Includes  $30,000  for  improvement  of  Vox  River  below  Depere,  Wis. 
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tag  the  entire  canal  to  160  feet  when  the  old  revetment  required 
rebuilding. 

The  total  amount  expended  to  June  30, 1898,  was  $99,661.24,  of  which 
amount  $81,833  was  for  the  purchase  of  the  canal  by  the  United  States. 

The  governing  depth  in  the  channel  Jnne  30, 1896,  was  15  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1897,  were 
ehi^  for  extending  the  canal  revetments  1,518  feet  and  dredging 
30,420  cubic  yards  of  material.  There  remain  to  be  revetted  on  the 
north  side  of  the  canal  1,000  feet,  aud  on  the  south  side 2,300 feet.  Work 
is  now  in  progress  on  the  south  revetment. 

The  canal  ^ords  a  considerable  ^ortening  of  distance  for  many  ves* 
sels  over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan,  avoids 
the  dangers  of  the  natural  route,  and  makes  Sturgeon  Bay  available 
and  accessible  as  a  harbor  of  refuge  for  vessels  on  Lake  Michigan  with 
a  draft  of  less  than  13  feet. 

Commercial  statisticg  for  1696. — Numbw  of  vessels  passing  through 
the  canal,  4,031;  tonnage,  1,668,148.  Bound  up,  lumber,  619,436  tons; 
bound  down,  coal,  29,897  tons. 

Jnty  1,  1896,  balance  nnezpended  »33. 171. 76 

June  SO,  1897,  amount  expended  daring  flaoal  year   16, 088. 26 

July  1,  1887,  balaooe  oiwxpuuled   16,088.60 

Amount  (eetimftted)  reqiiired  for  completion  of  existing  projeot  

AmOTint  that  can  be  profitably  erpended  in  fisoalyear  ending  Jane 30, 1899 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbw  aots  of  1886  and  1867  and  of  sondryeirilaetof  Jane4,  1887. 

(See  Appendix  H  H  6.) 

7.  Operating  and  eare  of  Sturgeon  Bay  and  LaJce  Michigan  Ship  CanaU 
Wi^sonsin. — ^Under  an  allotment  from  the  indefinite  appropriation  of 
July  5, 1884,  for  operating  and  care  of  canals  and  other  works  of 
navigation,"  there  has  been  expended  during  the  fiscal  year  ending 
June  30, 1807,  $16,280.12.  The  principal  expenditures  besides  the  pay- 
ment of  BQperintendent^s  and  assistants'  wages  have  been  for  repairs 
to  can^  revetments  and  for  dredging.  The  slip  near  the  eastern 
eotrauoeto  the  canal,  begun  last  year,  was  completed;  about  360  linear 
feet  of  the  south  revetment  was  rebuilt  above  the  water  line;  a  large' 
number  of  unserviceable  wat»  wales,  cap  timbers,  and  tie  rods  were 
replaced;  the  riprap  protection  along  the  harbor  iVont  was  repaired 
with  additional  stone ;  the  grounds  adjacent  to  the  canal  buildings  were 
graded  and  the  buildings  painted;  the  pile  driver  rebuilt,  and  28,000 
cubic  yards  of  material  dredged  from  the  canal. 

About  600  linear  feet  of  the  revetment  is  in  a  very  dilapidated  con- 
dition and  needs  immediate  rebuilding. 

Kavigation  through  the  canal  was  maintained  until  closed  by  ice 
December  22, 1896,  and  reopened  March  27, 1897.  TSo  serious  ground- 
ings occurred  in  the  canal  on  account  of  an  insufQcient  depth  of  water. 

The  water  reached  its  lowest  stage  for  the  year  on  Kovember  27, 
1896,  when  it  was  6.66  fiaet  below  high-water  mark  of  1838,  and  its 
highest  stage  at  noon  of  June  17, 1897,  when  it  was  3.26  feet  below  that 
pomt. 

Fot  commerdal  statintics,  see  report  on  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wisconsin. 
(See  Appendix  H  H  7.) 

8,  Sturge<m  Bwy  Canal  Marhor  of  Ref  uge^  Wisconsin. — Before  the  con- 
stmction  of  this  harbor  was  undertaken  the  Lake  Midiigan  entrance 
to  the  Sturgeon  Bay  and  Lt^e  Michigan  Ship  Gajoal  was  entirely  unpro- 
tected from  storms  from  northeast  to  soathwest. 


63,600.00 
68,500.00 
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The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  iu  1873  and  modified  iu  1879  and  1880.  The  modified  project, 
as  carried  out  and  completed  in  1884,  consists  of  two  piers,  each  i,344 
feet  long,  850  feet  apart  at  the  shore  line,  protecting  the  lake  entrance 
of  the  canal,  and  converging  so  as  to  make  the  harbor  entrance  335 
feet  wide,  inclosing  an  area  of  about  10  acres,  with  a  depth  of  at  least 
17  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1896,  was 
$176,894.47.  This  expenditure  resulted  in  the  completion  of  the  piers 
as  projected  and  in  a  dredged  channel  17  feet  deep  and  150  feet  wide 
from  the  17-foot  contour  in  Lake  Michigan  to  the  canal  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30^  1897,  have 
been  chie^  for  redredging,  whieh  is  still  in  progress.  Minor  repairs 
have  been  made  to  the  piers  and  to  the  dredging  plant. 

The  commercial  statistics  for  this  harbor  will  be  fbond  in  report  on 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal. 

It  is  estimated  that  $5,500  will  be  required  for  maiutenance  during 
fiscal  year  ending  June  30, 1899. 


Jnly  1, 1896,  balance  nnexpended   $6, 288. 03 

Jane  30,  1^,  amount  expended  during  fiscal  year   2, 304.  3 


July  1, 1897,  balance  unexpended   3, 983. 30 

July  1, 1897,  outstanding  liabilities  ^   35. 33 


July  1, 1897,  balance  available   3, 947. 97 

I  — ~ 
f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

I    1899,  for  midntenanco   6, 600. 00 


1  Snbmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
L   harbor  acts  of  1866  and  1867  and  of  sundry  oItII  act  of  June  4, 1897. 

'  (See  Appendix  H  H  8.) 

9,  Ahnapee  SarboryWiseonsin. — Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  mouth  of  the  Ahuaiiee  Biver  was  only 
3  feet. 

The  project  of  improvement  adopted  in  1875  and  modified  in  1884 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  fieet  wide  and  )3  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  19-fo<^  contour,  with  a  200* 
foot  entrance  channel  between  the  pierheads. 

By  a  modification  of  project  adopted  in  1897  further  extension  of  the 
piers  was  abandoned. 

The  total  amount  expended  up  to  June  30,  1896,  was  $174,862.41, 
resulting  iu  the  construction  and  maintenance  of  two  piers,  the  north 
one  1,102  feet  long  and  the  south  one  1,125  feet,  and  225.6  linear  feet  of 
guide  piling;  in  the  removal  of  30,528  cubic  yiu-ds  of  rock  and  147,643 
cubic  yards  of  sand  and  gravel,  and  iu  placing  a  double  row  of  sheet 
piling  along  352  feet  of  the  north  pier  and  620  feet  of  the  south  pier. 
The  rock  was  used  for  refilling  and  riprappiug  the  piers. 

The  depth  of  water  at  the  entrance  waa  about  16^  feet,  and  11  feet 
at  the  shore  ends  of  the  piers. 

Of  the  area  fivm  which  rook  had  been  excavated  one-third  had  the 
required  deptii  of  13  feet,  the  remaining  two-thirds  an  average  depth 
of  about  10  feet. 

Duriugthe  fiscal  year  ending  June  30, 1897,  $1,377.77  was  expended 
for  repairs  to  dredging  plant  and  for  care  and  superintendence  of 
harbor. 

Soundings  taken  in  April,  1397,  showed  a  channel  between  the  piers 
12  feet  deep,  with  a  least  width  of  75  feet,  the  depth  at  the  entrance  or 
between  the  pierheads  being  about  16^  feet. 
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Commercial  6tati»iic»  for  189$. — ^Arrivals  of  vesselSj  764;  tonnage, 
227,706.  The  exports  and  imports  as  reported  for  1896  are  409,723  and 
126,681  tons,  respectively,  by  all  ways  of  transportation,  their  approxi- 
mate values  being  $846,246  and  $827,380.63. 

Jaty  1, 1896,  balance  onexpended   (8,357.59 

Jnne  30,        amoont  expeudod  during  fiscal  year   1, 377. 77 

Jnly  1, 1887,  balance  unexpended   6>  979. 82 

r  Amount  (estimated)  reqnired  for  oompletion  of  exiiting  pTojeot   13, 000.  CO 

J  Amounttliat  can  beproAablyexpendeainfiscalyearencungJnne30,1899  13^000.00 
]  Submitted  in  compliance  with  legnlremeuts  of  sections  2  of  river  and 
I,    harbor  acta  of  1866  and  1867  ana  of  soodry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  9.) 

10,  Kewaunee  Harbor^  WisconHn. — The  original  entrance  to  the 
Kewaunee  Biver  was  not  more  than  20  feet  wide,  with  a  depth  of  about 
3  feet  at  its  shoatest  point,  and  was  obstructed  by  submerged  bowlders. 

The  project  for  its  improvement  adopted  in  1881  provided  for  an  arti- 
ficial entrance  channel  15  feet  deep,  located  about  2,000  feet  south  of  the 
river  mouth,  protected  by  two  parallel  piers  200  feet  apart^  extending 
^m  the  shore  to  the  19-foot  contour  in  the  lake. 

The  total  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1806,  was  8122,043^1,  m  addition  to  which  the 
local  harbor  commissioners  had  expended  $8,042.72.  At  that  time 
1,700  feet  of  the  north  pier  and  1,625  feet  of  the  south  pier  had  been 
constructed,  and  there  was  a  governing  depth  in  the  entrance  channel 
of  about  15  feet 

During  the  fiscal  year  ending  June  30, 1897,  $7,639.46  was  expended, 
chiefly  in  dredging  74,825  cubic  yards  and  in  building  a  warehouse  and 
dock  on  land  donated  to  the  United  States  by  the  city  of  Kewaunee. 
Soundings  taken  in  May,  1897,  showed  a  channel  between  the  piers  15  feet 
deep.  Under  t^e  contract  now  in  force  both  piers  will  be  completed  to 
their  projected  length,  and  tiie  funds  avsulable  are  sufficient  to  complete 
tiie  project  of  improvement  at  a  saving  of  about  $50,000  over  the 
original  estimate. 

Cwnmer^^al  statistiea  for  1896, — Arrivals  of  yessels,  800;  tonnage, 
465,507.  By  way  of  the  harbor:  Total  approximate  yaloe  of  exports, 
$4^255,650;  of  imports,  $3,142,640. 

It  is  estimated  that  $6,600  will  be  required  for  maintenance  during 
fiscal  year  ending  June  30, 1899. 

July  1,1896,  balance  unexpended  927,970.79 

June  SO,  iSffl,  amonnt  expended  during  fiscal  year   7, 639. 46 

Joly  1, 1897,  balance  unexpended   20,  SSI.  83 

Jnly  1, 1897,  ontstanding  fiabiUties   $205. 59 

July  1, 189^  fuuouttt  ooTcred  by  nnoompleted  oontraota   18, 000. 00 

  18,295.59 

July  1, 1897,  balance  available   2, 036. 74 

f  Amount  that  can  be  profitably  expended  in  flaoal  year  ending  June  30, 

J    1899,  for  maintenance   6,600.00 

I  Submitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 
I.   harbor  acts  of  1866  and  1867  ana  of  enndiy  civil  aot  of  Jnne  4, 1897. 

(See  Appendix  H  H  10.) 

11.  Two  Biters  Harbor,  Wisconsin. — The  original  depth  of  the 
entrance  to  Two  Bivers  was  from  3  to  4  feet.  The  project  adopted  in 
1870  provided  for  a  13-foot  channel  between  parallel  piers  270  feet  apart, 
extending  from  the  shore  line  to  the  19-foot  contour  in  Lake  Michigan. 
In  1876  the  distance  between  the  piers  was  reduced  40  feet.  In  1897 
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the  project  was  modified  by  abandoning  any  farther  exteBSion  of  the 
piers. 

The  amount  expended  thereon  ap  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1896,  was  $209,377.57. 

At  that  date  the  governing  depth  in  the  channel  was  about  12  feet. 
The  dredging  completed  June  9, 1897,  restored  the  channel  to  a  depth 
of  13  feet  for  a  width  of  15U  feet.  The  superstructure  of  the  pile  piers 
is  in  a  dilapidated  condition,  and  the  sheet  piling  does  not  prevent  the 
passage  of  saud  through  the  piers  into  the  channel. 

Commereial  atatisticH  for  1896. — Arrivals  of  vessels,  714j  tonnage, 
239,400;  exports,  8,776  tons;  imports,  13,160  tons. 

It  is  estimated  that  $19,8U0  will  be  required  for  maintenance  during 
fiscal  year  ending  June  30, 1899. 

July  1, 1896,  balance  unexpended   $6, 132. 43 

June  30,  ^S3Fl,  amonnt  expended  during  fiscal  year.   4, 869. 93 

July  1, 1897,  balance  nnexpended   262. 51 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance   19, 800. 00 

Submitted  in  compliance  with  requirements  of  eectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  andof  sondry  civil  act  of  Jane  4, 1807. 

(See  Appendix  H  H  11.) 

12,  Manitotpoc  Harbor,  Wiscomin, — ^The  original  depth  of  water  at 
the  month  of  the  Manitowoc  Biver  was  about  4  feet  at  the  shoalest 
point.  The  original  project,  adopted  in  1853,  provided  for  a  channel 
13  feet  deep  between  parallel  piers  220  feet  apart,  and  was  completed 
in  1871.  In  1881  a  modification  was  adopted  to  secure  19  feet  at  the 
entrance  and  15  feet  at  the  shore  Hue  by  pier  extension  and  dredging 
and  was  completed  in  1889.  In  1890  a  project  was  adopted  for  an 
exterior  breakwater  400  feet  long  to  afford  protection  to  vessels  enter- 
ing the  harbor  during  northeast  storms.  In  1896  a  project  was  adopted 
for  a  channel  20  feet  deep  by  extending  the  south  pier  and  by  dredging. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  is 
$349,460.39, 

The  exterior  breakwater  was  completed  in  1895 ;  the  project  of  1896 
is  under  construction.  Soundings  taken  J une  2, 1896,  showed  a  17-foot 
channel  with  a  width  of  about  70  feet.  In  May,  1897,  it  was  18  feet 
deep  and  110  feet  wide  as  a  result  of  dredging  by  United  States  Dredge 
ISo,  2  in  July,  Angast,  and  Septemberj  1806. 

Oommeroiai  statistic$  for  1896. — AmvEds  of  vessels,  1,104;  tonnage, 
610,251;  exports,  flour,  211,000  barrels.  Total  approximate  value  of 
imports  by  way  of  harbor,  $2,750,000;  exports,  $21,700,000. 

The  establishment  of  car  ferries  between  this  point  and  points  on 
the  east  shore  and  the  increased  depth  of  20  feet  in  the  river  from 
dredging  by  the  city  of  Manitowoc  have  materially  increased  the 
importance  of  this  harbor. 


July  1, 1896,  balance  unexpended   ^1, 020. 11 

June  30, 1897,  amonnt  expended  daring  flsoal  year   5, 921. 54 


July  1, 1897,  balance  unexpended   45, 096. 57 

Jaly  1, 1887,  ontstanding  fiabilltieB   $406. 08 

July  1, 1887i  amount  covered  by  onoompleted  contraota   30, 000. 00 

-■  "  —      30, 406. 08 


Jnly  1,1897, balance  available   14,693*49 

(See  Appendix  H  H 12.) 
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1$.  ShetM>ygan  SarhoTf  Wiaeotutn* — ^The  entrance  to  this  harbor  had 
cniginally  a  depth  not  exceeding  7  fiaet.  The  original  project,  adopted 
in  1866,  had  for  ita  object  a  13-foot  channel  between  approximately 
imrallel  piers.  This  project  was  modified  in  1873  to  secnre  a  deeper 
channel,  and  in  1881  by  extending  the  piers  to  the  21-foot  contour  in  the 
lake  and  dredging  to  a  depth  of  19  feet  at  the  outer  ends,  gradually 
diminishing  to  15  feet  at  their  shore  ends.  In  1894  the  project  was 
modified  to  provide  for  a  aniform  width  between  the  piers  by  recou- 
atracting  abont  1,200  linear  feet  of  the  inner  end  of  the  soath  pier  and 
removing  the  old  pier,  by  dredging,  etc. 

The  amoant  expended  thereon  up  to  tke  close  of  the  fiscal  year  end- 
ing June  30, 1896,  was  $368,055.34. 

At  that  date  th^  remained  aboat  100  fbet  of  each  pite  to  be  bnilt; 
900  feet  of  the  new  pile  pier  had  been  bnilt  and  some  dredging  done  in 
the  channd.  In  JanOj  1886,  tiiere  was  a  channel  18  fOet  deep  with  a 
'  least  width  of  120  fbet 

Work  was  begun  on  the  pile  pier  to  connect  it  with  the  old  work 
May  20, 1897,  and  at  the  close  of  the  fiscal  year  100  feet  had  been 
finished  and  abont  229  feet  remained  to  be  done.  A  portion  of  the  old 
pier  has  been  removed.  The  increased  width  in  the  finished  part  is 
idready  appreciated  by  vessel  men. 

Vommercial  statistics  for  1896. — Arrivals  of  vessels,  1,042:  tonnage, 
613,340.  By  all  ways  of  transportation :  Exports,  ftiruitare,  8,000  toaa; 
imports,  coal,  200,000  tons. 

July  1,1896,  balance  unexpended  126, 393.  (fl 

Jnna  SO,  1807,  amount  exp«ided  daring  flseal  year   13, 994. 09 

July  1, 1897,  balance  unexpended   U,  399. 48 

Ju^  l,1697,outatandlngliablUtleH   168.36 

Jnly  1, 1897,  balance  availablA   13, 231. 13 

{Amount  (estimated)  required  for  completion  of  existing  project   36^  000.00 

Amount  that  can  be  proQ  tably  expended  in  fiscalyear  endine  JoneSO,  1899  3^  000, 00 
Submitted  in  oomplianoe  with  regnirementa  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  anndiy  olvil  not  of  June  4, 1897. 

(See  Appendix  H  H 13.) 

14.  Port  Washington  Harbor,  Wisconsin. — ^The  natural  channel  at  the 
month  of  the  Sank  Biver  was  narrow,  and  at  the  shoalest  point  had  a 

depth  of  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  provided  for  two  parallel  piers  extending  to  11  feet  of  water 
in  Lake  Michigan,  ajid  the  excavation  of  an  interior  basin.  This  plan 
was  modified  in  1870  and  again  in  1876,  and  now  provides  for  the  exca- 
vation of  two  interior  basins,  with  a  combined  area  of  5^  acres  and  a 
d^th  of  13  feet,  and  a  channel  of  the  same  depth  connecting  the  baains 
with  the  lake,  between  piers,  extending  to  the  15-foot  contour. 

The  amount  expended  thereon  up  to  the  elose  of  the  flsc^  yeae  end- 
ing June  30, 1896,  was  $188,663.33. 

The  piers  were  completed  in  1893,  and  the  rebuilding  of  the  super- 
structure over  the  inshore  ends  of  the  piers,  built  in  1871,  is  now  in 
progress.  In  May,  1896,  the  channel  and  basins  had  a  depthof  13fi»eti 
In  May,  1897,  the  governing  depth  was  12  feet. 

Commercial  statwUcs  for  1896. — ^Arrivals  of  vessels,  925;  tonnag& 
62,600;  value  of  exports  and  imports  by  way  of  the  harbor,  9976,000 
and  $1,045,000,  respectively. 
Bno97  26 
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It  is  estimated  tbat  $4,400  will  be  required  for  maiutenance  daring 
the  fiscal  year  ending  Jane  30, 1809. 

July  1, 1896Lbalanoe nnes^wnded   973. 17 

June  20, 1897,  atnotuit  expended  during  flsoal  yeaT   2, 814. 25 

Jaly  1, 1897,  balfmce  unexpended   S,  158. 92 

July  1, 1897,  outfltanding  Uabilitiee   349. 77 

July  1, 1897,  balance  available   2, 809. 15 

r  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J    1899,  for  maintonance   4, 400. 00 

I  Submitted  in  conipliance  with  requirements  of  eectione  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  14.) 

15.  Harbor  of  refuge^  Milwavkee,  Wis. — Milwaukee  Bay,  in  which  the 
harbor  of  refhge  is  located,  is  protected  by  the  coast  from  storms  from 
all  directions  except  from  northeasterly  to  southeasterly,  and,  while  the 
anchorage  ground  was  good,  vessels  were  in  danger  of  dragging  their 
anchors  or  of  failing  to  effect  an  anchorage  at  the  proper  place.  A 
Board  of  Engineers,  in  its  report  dated  April  21, 1381,  recommended  a 
plan  for  a  breakwater  to  inclose  a  portion  of  the  bay,  417  acres  in  extent, 
beyond  the  19  foot  contonr  and  about  twice  that  area  beyond  the  1 8-foot 
contour.  Work  be{|^  iu  1881,  and  np  to  June  30, 1896,  there  had  been 
expended  $608,846.98,  resalting  iu  the  completion  of  4,650  feet  of  sub- 
structure and  4,150  feet  of  duperBtincture  and  extensive  repurs.  The 
harbor  is  now  used  to  a  considerable  extent  as  a  shelter  from  easterly 
storms  and  its  valae  will  rapidly  increase  as  the  breakwater  is  extended. 

A  contract  was  made  January  13, 1897,  for  the  construction  of  1,600 
feet  of  breakwater,  without  superstructure,  under  the  terms  of  item  iu 
the  river  and  harbor  act  of  June  3, 1896,  for  completing  this  improve- 
ment Work  was  commenced  April  24, 1897,  by  the  depositing  of  stone 
for  the  foundation.  The  contractor  has  built  a  temporary  wharf  in  the 
harbor  of  refuge  and  is  prepared  to  push  the  work  with  great  energy, 
and  it  is  believed  that  he  will  complete  the  greater  portion  if  not  the 
whole  of  his  contract  this  season.  The  interval  between  the  shore  end 
of  the  breakwater  and  the  shore  line  was  closed  by  a  small  crib  pier. 
The  intervals  between  l^e  shore  cribs  were  closed  by  wooden  shatters 
and  filled  with  riprap. 

This  work  was  authorized  by  tbe  river  and  harbor  act  of  J  one  3, 1896, 
to  be  canried  on  under  tlie  continaoas-contract  system,  and  the  amount 
authorized  by  that  act  to  be  expended  has  been  appropriated,  but  tbe 
carrying  on  of  this  work  during  many  years  under  limited  appropria- 
tions and  the  required  immediate  repair  of  damage  to  the  breakwater 
fr*om  storms  materially  increased  tbe  actual  cost  of  the  work  now  iu 
place.  As  a  consequence  the  sum  needed  to  complete  the  original  proj- 
ect is  greater  than  the  original  estimate,  as  AiUy  explained  in  the 
annual  reports  of  the  local  engineer  officer  for  1896  and  1897. 

While  the  completion  of  the  work  permitted  by  the  appropriation 
in  the  sundry  civil  act  approved  June  4, 1897,  will  furnish  a  breakwater 
which  will  be  of  mnch  benefit  to  commerce,  there  will  be  required 
further  appropriations  of  about  $155,660  to  fully  complete  it  in  accord* 
ance  with  modified  plans  and  which  the  interests  of  commerce  will 
Jnstify.  An  estimate  of  this  amount  is  presented  for  the  considwation 
of  Owgress. 

The  commercial  statistics  are  the  same  as  for  Milwaakee  Harbor. 
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Jufy  Ij  1896,  balance  uuexpended  $22, 416. 11 

Amount  appxopriated  by  sundry  civil  act  approvoA  Jnue  4, 1887  16^  737. 91 

191,163.02 

June  30, 1897,  amonnt  expended  daring  fiscal  year   17, 467. 46 

Joly  1,  1897,  balance  nnexpeuded   173, 685. 56 

Jaly  1,  1897,  oatstanding  liabUities   «4, 906. 66 

July  1, 1897,  amonnt  covered  by  nnoompleted  oontraots          163, 829. 36 

  168,737.91 

Joly  1, 1887,  balance  available   4, 947. 65 

r  Amonnt  (eetiniated)  required  for  completion  of  ezistinff  project   155, 650. 00 

J  Amoontfehatoan  be  profitably  expendedinfi8calyearendmgjDneS0,1899  155,650.00 
J  Submitted  in  compliance  vith  requirements  of  sections  2  of  river  and 
\    harbor  acta  of  1866  and  1867  and  of  snndry  civil  act  of  Jmw  4, 1887. 

(See  Appendix  H  H  15.) 

1$:  Milwaukee  Barbor,  Wisconsin. — The  original  depth  of  water  at 
the  month  of  Milwaukee  IMrer  was  not  more  than  4^  ^et.  The  origi- 
nal project,  adopted  in  1852,  provided  for  a  channel  13  feet  deep  between 
parallel  piers  located  about  3,000  feet  north  of  the  natural  month  of 
the  river.  In  1868  this  project  was  modified  to  secure  a  channel  10 
feet  deep  by  extension  of  piers  and  dredging. 

The  amonnt  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1896,  was  $346,372.47. 

The  harbor  piers  were  completed  to  their  projected  length  in  1872. 
In  April,  1896,  there  was  a  channel  between  the  piers  IW  feet  wide 
and  19  feet  deep. 

Daring  September  and  October,  1896,  dredging,  under  contract, 
restored  the  channel  to  a  width  of  150  feet-.  A  portion  of  the  super- 
structure of  the  south  pier  was  rebuilt. 

Oommereial  statistics  for  1896. — Arrivals  of  vessels,  5,481  j  tonnage, 
3,866,884;  revenue  collected,  (329,308.87. 

Of  the  harbors  on  Lake  Michigan  this  is  the  second  in  importanca 

It  is  estimated  that  $14,000  will  be  required  for  maintenance  during 
the  fiscal  year  ending  June  30, 1890. 

July  1,  1896,  balance  nnexpended   $7,052.89 

Jnnu  30,  1897,  amoant  expended  daring  fiscal  year   5, 236. 02 

Jnly  1, 1897,  balance  nnexpended   1, 816. 87 

f  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J    1899,  for  maintenance   14, 000. 00 

]  Snbmitted  in  compliance  with  reonirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  ana  of  sandry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  16.) 

17,  South  Milwaukee  Harbor,  Wisconsin, — The  entrance  to  this  har- 
bor originally  varied  in  depth  from  absolute  closure  to  about  3  feet 
The  project  of  improvement  adopted  in  1896  provides  for  a  channel  18 
feet  deep,  200  feet  wide,  between  parallel  piers,  at  an  estimated  cost  of 
$138,000.  There  had  been  no  expenditures  by  the  United  States  at 
this  harbor  up  to  June  30, 1896.  The  piers  were  constructed  by  pri- 
vate parties,  and  are  of  no  use  to  commerce  in  their  present  condition. 
A  contract  has  been  entered  into  for  the  extension  of  the  north  pier 
ISO  linear  feet,  but  no  work  has  yet  been  done. 
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Commercial  stati8tic8. — There  are  no  available  statistica  of  arrivals 
and  departures  of  vessels. 

July  hJSOe,  balance  unexpended   000. 00 

June  30, 1897,  amount  expended  during  flaoal  year   86.88 


July  1,  1897,  balance  unexpended   4,964.  H 

July  1,  1897,  amount  ooTered  by  uncompleted  contracts   4, 500. 00 


July  1, 1897,  balance  available   464. 11 


{Amount  (estimated)  required  for  cmnpletion  (tf  ensting  pn^aot   183,000.00 
Submitted  in  complianoe  with  req^nlzementa  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H 17.) 

18.  Eadne  Harbor,  Wiacoimn. — The  entrance  to  this  harbor  originally 
varied  in  depth  from  absolute  closure  after  storms  to  about  7  feet.  The 
original  project  in  1842  or  1843  provided  for  a  channel  13  feet  deep 
betwe«i  parallel  piers.  In  1866  tiie  prqiect  was  modified  to  provide  a 
channel  16  feet  deep  and  further  modified  in  1889  for  17  feet  by  pier 
extension  and  dredging. 

The  amount  expended  thereon  np  to  t^e  close  of  the  fiscal  year  end- 
ing Jane  30, 1896,  is  •300,366.80. 

At  that  date  the  north  pier  had  reached  its  contemplated  length  and 
there  remained  250  feet  to  be  added  to  the  south  pier.  In  April,  1896, 
sonndings  showed  a  channel  aboat  14.5  feet  deep  with  a  least  width  of 
40  feet.  In  December,  1896,  after  the  completion  of  the  dredging  by 
contract,  there  was  a  chaunel  17  feet  deep.  The  south  pier  was  extended 
250  feet  nnder  contract,  the  work  being  completed  June  26, 1897. 

Commercial  8tat%ntiCB  for  1896, — Arrivals  of  vessels,  1,470;  tonnage, 
1,772,795.  By  all  ways  of  transportation :  Exports,  180,653  tons;  ap- 
proximatevalue,  932,260,140.  Imports, coal,  165,840 tons;  totalapproxi- 
mate  value  of  imports,  $36,240,102. 

It  is  estimated  that  $10,500  will  be  required  for  maintenance  during 
the  fiscal  year  ending  Jnne  30, 1890. 

July  1,  1896,  balance  unexpended   «37,418.20 

June  30, 1897,  amount  expended  during  fiscal  year   12, 447. 21 


Jnly  1, 1897,  balance  unexpended   14, 970. 99 

July  1,  1897,  outstanding  HabiUties   11, 211. 29 


July  1,  1897,  balanoe  available   3, 759. 70 


Amonnt  (estimated)  required  for  completion  of  existing  project   18,486.00 

'  monnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 
1899,  including  $10,500  for  maintenance   2^  936. 00 


Submitted  iu  complianoe  with  reqairements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  anudry  civil  act  of  June  4,  1897. 

(See  Appendix  H  H 18.) 

19.  Kenosha  Harbor,  Wiacomin. — The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  DOthing  to  4  feet  The  original 
plan  of  improvement  was  adopted  in  1852  and  had  for  its  object  a 
channel  13  feet  deep,  to  be  secured  by  constructing  parallel  piers  and 
dredging  between  them.  In  1889  the  pro.iect  was  modified  to  secure 
16  fbet  by  pier  extension  and  dredging.  The  river  and  harbor  acts  of 
September  !9,  ISOO,  and  of  Jnne  3,  1896,  required  dredging  iu  the 
basin  just  inside  the  harbor  piers. 
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The  amottnt  expended  thereon  ap  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1896,  was  $272,709.50. 

At  that  date  there  remained  to  be  constmcted  150  linear  feet  of 
north  pier  and  250  linear  feet  of  soath  pier,  and  there  was  a  channel 
abont  14  feet  deep  with  a  least  width  of  50  feet.  From  September,  1896, 
to  April  21  the  Bacine  Dredge  Company  removed  68,360  cubic  yards 
from  the  channel  and  basin,  giving  a  16-foot  channel  100  feet  wide  and 
15  feet  deep  in  the  basin  over  an  area  of  about  3  acres.  The  extension 
of  the  south  pier  250  feet  is  now  under  wi^.  To  prevent  the  passage  of 
sand  through  the  south  pier,  300  linear  £aet  of  sheet  piling  has  been 
put  in. 

Commereial  HatitHea  for  1896. — AtriTals  of  vessels,  221 :  tonnage, 
38,267.  The  approximate  exports  and  imports  by  all  ways  of  transpor* 
tation,  as  reported  by  Mr.  H.  S.  Van  Ingen,  were:  Exports,  47,112  tons} 
value,  112,000,000.   Imports,  169,995  tons;  value,  $8,000,000. 

It  is  estimated  that  $24,250  will  be  required  for  maintenance  during 
the  fiscal  jesx  ending  June  30, 1899. 


July  1, 189^balftne«  unexpended  $26,597.91 

June  SO,  1897,  amount  expended  during  fiscal  year   8, 307. 40 


July  1,  1897,  balance  unexpended   18, 290. 51 

Jnly  1, 1897,  amoant  covered  by  nnoompleted  oontraota   13, 000. 00 


Jnly  1,  1897,  balance  available   5, 290. 51 


'  Amount  (estimated)  required  for  completion  of  exiiting  project   9, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1899,  inclading  $24,250  for  maintenaDce   34, 000. 00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  19.) 


20.  Wau^gan  Sarbor,  IlUnoia^There  was  no  navigable  channel  or 
natural  harbor  at  this  place.  The  project  of  improvement,  adopted  in 
1880,  had  for  its  object  the  construction  of  an  artificial  harbor  of  suffi- 
cient capacity  for  local  trade  by  Inclosing  a  portion  of  Lake  Michigan 
with  pile  piers,  the  entrance  channel  and  inclosed  area  to  be  dredged 
to  13  feet.  In  1882  this  project  was  modified  by  reducing  the  area  of 
the  exterior  basin,  and  by  obtaining  the  additional  space  needed  by 
dredging  an  interior  basin  connected  by  a  narrow  channel  with  the 
exterior  basin.  It  has  become  necessairy  to  abandon  the  interior  basin 
because  the  land  required  was  not  secured  for  the  purposej  and  it  is 
now  practically  impossible  to  secure  possession.  The  present  project 
provides  tat  a  basin  300  feet  wide  and  967  feet  long. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1896,  was  $184,002.72. 

At  that  date  both  piers  had  been  completed  to  their  projected  length, 
and  in  April,  1896,  there  was  8  depth  in  the  channel  and  basin  of  about 
11  feet. 

The  dredging  under  contract  during  the  last  working  season  increased 
the  depth  from  11  feet  to  the  projected  depth  of  13  feet,  and  it  is  ex- 
pected that  the  entire  project  will  be  completed  during  tlua  present  sea- 
son. Bepairs  to  piers  are  now  in  progress. 

Oommercial  statistics  farr  ^dff.— Exports,  total  tons,  99,448;  imports, 
total  tons,  279,957. 

It  is  estimated  that  $3,000  will  be  required  for  maintenance  during 
the  fiscal  year  ending  June  30, 1899. 
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July  1, 1896,  balance  anezpended  $3(^  497. 38 

June  30, 1897,  amount  expended  daring  fisoal  yew.   14,031.611 

Jnly  1, 1897,  balance  unexpended   16, 476. 76 

Jnly  1, 1897,  oatetanding  liabilities   *1,  045. 65 

Jnly  1, 1897,  amount  covered  by  unoompleted  contracts   6, 721. 88 

  6,767,58 

July  1, 1897,  balance  available   9, 708. 23 

{Amount  that  can  be  profitably  expended  in  fieoal  year  ending  June  30, 
1899,  for  maintenance   8, 000. 00 

Submitted  in  compliance  witli  reqnlrements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  •tmdry  oivU  act  of  June  4, 1897. 

(See  Appendix  H  H  20.) 

31,  Fox  Biver,  Wisconsin, — ^The  Fox  and  Wisconsin  rivers,  separated 
at  Fort^e  City,  Wis.,  by  a  distance  of  only  3  miles,  one  flowing  into 
Lake  Mioliigan,  the  other  into  the  Mississippi  Biver,  were  the  early 
means  of  commanicatiOn  between  those  waters.  In  1846  Congress 
granted  to  the  State  of  Wisconsin  a  quantity  of  land  for  the  purpose 
of  improving  the  navigation  of  this  route.  By  means  of  a  board  of 
public  works  the  State  began  and  carried  on  the  improvement  until 
1S53,  when  it  was  transferred  to  a  private  company.  In  1872  the 
United  States  acquired  x>ossession  of  the  property,  with  the  exception 
of  the  water  power,  water-power  lots,  and  personal  property.  The 
earliest  project,  that  of  1848,  called  for  canals  40  feet  wide  at  bot- 
tom and  4  feet  deep,  with  locks  1^5  feet  long  and  3U  feet  wide.  This 
project  was  enlarged  subseqaently.  The  present  project  is  that  of  a 
Board  of  Engineers  anbmitted  September  17, 1884,  and  modified  May 
14, 1886.  It  provides  for  deepening  and  widening  the  channel  of  the 
Fox  Biver  from  Montello  to  Green  Bay  to  6  feet  depth  and  100  fleet 
width,  and  firom  Portage  to  Montello  to  4  ibet  depth,  and  for  the  reno- 
vation of  12  old  locks. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867  to 
the  close  of  the  fiscal  year  ending  June  30, 1896,  including  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  its  property, 
was  $3,029,479.10,  of  which  amount  $364,479.10  was  appropriated  solely 
for  and  expended  solely  upon  the  Fox  Kiver  since  1885. 

The  result  of  this  expenditure  upon  the  Fox  Biver  was  the  construe* 
tion  of  14  new  stone  locks:  15  dams,  2  of  which  are  temporary:  12 
canals;  a  head  wall  and  feeder  at  the  old  first  lock  at  Appleton;  alock 
house  and  warehonse  at  Appleton  first  lock;  a  wing  dam  and  brush 
and  atone  for  shore  protection  to  the  Portage  Levee;  a  masonry  waste- 
weir  and  culvert  at  head  of  combined  locks:  guard  gates  at  head  of 
Kankanna  Canal;  reboilding  canal  banks  at  Eankauna;  wing  walls  at 
Kankanna  fourth  lock,  and  587  linetyr  feet  of  oemeut-laid  rnbble-core  wall 
in  canal  banks  of  fourth  and  fifth  levels;  a  channel  75  feet  wide  and 
450  feet  long,  by  blasting  and  drilling  the  rock  bar  below  Depere  Lock 
from  4  to  12  inches  below  the  top  of  the  lower  miter  sill ;  channel  below 
Depere  excavated  to  12 J  feet  depth  for  a  width  of  from  50  to  60  feet; 
deepened  channels  at  mouth  of  Fond  du  Lac  Biver,  Neenah  Channel, 
Fox  Biver  at  head  of  Lake  Butte  des  Morts,  Grignon  Bapids,  below 
Little  Chate  and  Baplde  Groohe  locks,  and  in  the  canals  and  Upper  Fox 
River. 

The  improvement  of  the  Wisconsin  Biver  was  abandoned  in  1887. 

The  fuU  depth  of  6  feet  was  obtained  from  Oshkosh  to  De  Fere,  with 
the  exception  of  one  or  two  shoal  places  near  Appleton  and  Menasba, 
and  at  tiie  lower  sill  of  the  Menasha  Look,  which  has  but  4  feet  6 
inches  over  it  at  a  low  stage  in  the  river;  upon  the  Upper  Fox  the  pro- 
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jected  d^th  has  not  yet  been  obtained.  The  expenditures  daring  iSiti 
fiscal  year  ending  Jane  30,  1897,  were  for  waste  weir  at  Kaakanna 
Becond  lock,  for  a  roadway  apon  United  States  property  at  Appleton 
first  lock,  for  fish  ways  in  the  Enreka,  Berlin,  and  White  River  dams, 
for  a  small  amount  of  dredging  at  the  shoal  placeis  above  mentioned, 
and  for  snrvey  for  harbor  of  refage  on  the  east  shore  of  Lake  Winne- 
bago. Preparations  were  made  for  bnilding  a  new  crib  dam  with 
masonry  abutments  at  Princeton  and  to  remove  the  old  brush  dam. 

The  relative  value  of  the  commerce  involved  and  the  cost  of  the 
improvement  can  not  be  estimated. 

Its  principal  effect  bo  far  has  been  to  cause  considerable  redaction  in 
freight  rates  to  points  In  the  Fox  Biver  Yalley, 

July  1, 1896,  balouoe  naexpended  Ml^TTtXM 

Jane  30,  ISOT,  unoant  expended  during  fircal  jeaa   B,  174. 47 

July  1,  1897,  balance  nnexpended   35,596.43 

July  1,  1897,  outstanding  liabUltieB   1, 799. 69 

July  1, 1897,  balanoe  available   33, 796. 84 

{Amount  (estiniated)  requlTed  for  oompletion  of  existing  project   180, 866. 48 

AmoQutthat  can  beprontably  expended  in  flBcalyearending  JaneSO,  1899  100^  000. 0^ 
Submitted  in  compliance  with  regniremeats  of  aectiona  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  simdry  oWil  act  of  June  4, 1697. 

(See  Appendix  H  H  21.) 

S2.  Operating  and  care  of  locJcs  and  dams  on  Fox  River,  Wisconsin. — 
Under  an  allotment  from  the  indefinite  appropriation  for  "Operating 
and  care  of  canals  and  other  works  of  navigation,"  there  has  been 
expended  during  the  year  ending  June  30, 1897,  the  sum  of  $66,317.49. 
The  principal  expenditures  in  addition  to  pay  of  assistant  engineer, 
receiver  of  materials,  overseer,  and  21  lock  tenders,  have  b^n  for 
rebuilding  the  Depere  Lock,  removing  bars  of  Upper  Fox  by  dredging, 
repairing  and  reeuforcing  Little  Kaukauna  Dam,  building  retaining 
walls  below  right  abutment  of  Depere  Dam,  below  Kaukauna  first 
lock,  above  Combined  Locks,  and  repairing  locks,  dams,  boats,  and 
dredges.  A  detailed  statemoat  appended  to  the  report  oS  the  local 
engineer  officer  in  charge  shows  the  items  of  expenditure. 

Navigation  was  dosed  November  14, 1896,  and  reopened  April  10, 
1897,  excepting  at  Depere,  opened  on  the  16th,  and  at  Portage  Canal, 
opened  on  the  23d.  The  wat«r  in  Lake  Winnebago  and  the  Lower  Fox 
has  been  well  maintained  at  the  crests  of  the  dams  throughout  the 
year  with  f&w  exceptions — the  first  f^U  year  that  this  has  occurred. 

For  commercial  statistics,  see  report  on  Fox  River,  Wisconsin. 

(See  Appendix  H  H  22.) 

33.  Removing  sunken  vessels  or  craft  obstntoting  or  endangering  navi- 
gation.—Wreck  of  barge  SumatrOf  hi  Milwaukee  Bapt  Wisconsin. — On 
September  30,  1896,  the  barge  SumatrOy  loaded  with  railroad  rails, 
foundered  about  three-fourths  of  a  mile  east  by  south  of  the  entrance 
to  Milwaukee  Harbor^  in  33  feet  of  water,  and  formed  a  dangerous 
obstruction  to  navigation. 

On  December  10, 1896,  all  of  the  cargo  except  40  railroad  rails  had 
been  removed,  and  the  wreck  abandoned  by  the  owners  and  parties 
interested. 

On  Febraary  18, 1897,  sach  parts  of  the  wreck  as  were  obstructions 
to  navigation  were  removed  by  the  United  States  at  a  total  cost  of 
$350,  leaving  an  onobstructed  depth  of  28  feet  over  the  site  of  the 
wreck. 

(See  Appendix  H  H  23.) 
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SUBTEYS  HADE  IM  OOMFLIANCB  WITH  RIVEB  AND  HARBOR  ACT  OF 

JVTXB  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  act  of  June 
8, 1806,  were  made  by  the  local  engineer,  Gapt.  G^.  A,  Zinn,  Corps 
of  Engineers,  and  reports  thereon  snbmitted  through  the  division 
engineer,  Ool.  Heniy  M.  Bobert,  Corps  of  Engineers: 

1,  Swrvej/  of  harbor  at  Menomineej  Michigan  and  Wisconsin,  with  a 
view  of  obtaining  a  30-foot  d^th  of  water. — Captain  Zinn  sabmitted 
report  of  survey  November  30, 1896.  Two  plans  of  improvement  are 
presented,  one  by  pier  extension  and  dredging  and  the  other  by  dredg- 
ing only.  In  the  opinion  of  the  local  officer,  the  better  method  of 
obtaining  a  20-foot  channel  at  Menominee  Harbor  is  to  dredge  the 
channel  to  that  depth  from  the  river  to  the  20-foot  contour  in  Green 
Bay  withoat  extension  of  the  piers.  The  estimated  cost  of  the  work 
proposed^  according  to  this  plan,  is  118,920.  The  division  engineer 
concurs  in  recommending  the  adoption  of  this  second,  or  dredging, 
plan  for  the  ftirther  improvement  of  this  harbor.  He  states  that  after 
the  20-fbot  channel  has  been  obtained  it  will  probably  cost  about  93,000 
annually  to  maintain  it.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  86,  Fifty-fonrth  Congress,  second  session. 
(See  also  Appendix  H  H  24.) 

3.  Survmof  harbor  at  Ahnapee.Wig. — Captain  Zinn  submitted  report 
of  survey  December  31, 1896.  He  states  that  the  harbor  facilities  at 
Ahnapee  may  be  increased  at  three  places,  but,  for  the  reasons  men- 
tioned in  his  report,  he  is  of  the  opinion  that  nothing  more  than  the 
completion  of  the  present  project  and  its  maintenance  should  be  under- 
taken by  the  United  States,  as  this,  when  completed,  will,  in  his 
judgment,  fulfill  all  the  requirements  of  a  harbor  at  Ahnapee.  The 
completion  of  the  present  project  is  estimated  to  cost  $18,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  172, 
Fifty-fourth  Congress,  second  session.   (See  also  Appendix  H  H  25.) 

3,  Survey  of  Sheboygan  Sarbor.  Wisconsin,  with  a  view  of  obtaining 
21  feet. — Captain  Zinu  submitted,  report  of  survey  January  27,  1897. 
The  plan  of  improvement  presented  for  seouilng  a  depth  of  21  feet 
includes  the  completion  of^the  present  project,  which  provides  for 
seonring  and  maintaining  a  chann^  depth  of  19  feet,  and  a  continnation 
of  the  means  of  improvement  heretofore  employed  at  this  place,  i.  e., 
pier  construction  and  dredging.  The  estimated  cost  of  the  work 
required  is  $75,000  in  addition  to  the  funds  now  available.  The  local 
ofQcer  is  inclined  to  believe  that  the  interests  of  commerce  justify  the 
proposed  improvement  at  Sheboygan,  and  his  views  are  concurred  in 
by  the  division  engineer.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  327,  Fifty-fourth  Congress,  second  session. 
(See  also  Appendix  H  H  26.) 

4,  Survey  of  Milwaukee  ffarbor,  Wisconsin,  iHth  a  view  to  obtaining  a 
channel  31  feet  Captain  Zinn  submitt^  report  of  survey  Novem- 
ber 23,  1896.  The  propped  method  for  obtaining  a  21-foot  channel  at 
the  harbor  of  Milwaukee  is  to  dredge  the  present  channel  to  the  width 
of  225  feet  between  the  piers  and  600  feet  ^de  from  the  pierheads  to 
the  21-foot  contour  in  Lake  Michigan.  It  is  estimated  that  this  plan 
of  improvement  will  cost  $12,000  for  original  work  and  about  $3,000 
per  year  for  maintenance.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  61,  Fifty-fourth  Congress,  second  seBBion. 
(See  also  Appendix  H  H  27.) 
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5.  8urve*/  of  harbor  at  Racine,  Tf  is.,  v>i(h  a  view  to  obtaining  a  eKannel 
21  feet  deep. — Oaptain  Zinn  sabmitted  report  Of  survey  January  27, 
1807.  To  secure  a  21-foot  channel  in  the  manner  proposed  in  this  report 
will  cost,  it  is  estimated^  $51,650.  The  local  oflScer  states  that  the  com- 
merce  of  Baoine  is  large  and  justifies,  in  his  opinion,  the  proposed 
improTement.  This  opinion  is  concurred  in  by  the  division  engineer. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
326,  Fihy-foorth  Congress,  second  session.  (See  also  Appendix  H  H  28.) 

6.  Survey  of  harbor  at  Kenosha^  Wis.,  with  a  view  to  obtaini^  a  chan- 
nel 21  feet  and  basin  20  feet  deep. — Captain  Zinn  submitted  report 
of  survey  Jannary  26, 1897.  The  harbor  at  Kenosha  is  now  in  coarse 
of  improvement  by  the  United  States,  under  a  project  which  provides 
for  securing  and  maintaining  a  channel  depth  of  16  feet  Two  plans 
are  presented  for  obtaining  the  increased  channel  depths  contemplated 
in  the  act  of  1896,  at  an  estimated  cost  of  $87,000  and  $125,000,  resi>ec- 
tively.  In  the  opinion  of  the  local  officer,  however,  the  present  inter- 
ests of  the  commerce  involved  do  not  justify  the  proposed  improvement. 
This  opinion  is  concurred  in  by  the  division  engineer.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc  I^o.  32$,  Fifty- 
fonrth  Congress,  second  session.  (See  also  Airpendix  H  H  20.) 

IMPEOVEMENT  OT  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
AND  ILLINOIS  RIVERS,  ILLINOIS,  AND  CALUMET  EIVEE,  ILLINOIS  AND 
INDIANA;  ILLINOIS  AND  MISSISSIPPI  CANAL,  ILLINOIS. 

This  district  was  in  the  charge  of  M^.  W.  L.  Marshall,  Corps  of 
Engineers,  having  nnder  his  immediate  orders  Lieut.  Henry  Jervey, 
Corps  of  Engineers.  Division  Engineer8,Col.HenryM.£obert,  Corps  of 
Engineers,  to  May  7, 1807,  and  CoL  J.  W.  Barlow,  Corps  of  JBngineers, 
since  that  date. 

1.  Chicago  Harbor  j  JIZinoM.— The  present  project  was  adopted  in  1870 
and  modified  in  187^  and  contemplated — 

(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  the  entrance  to  Chicago  Biver  by  break- 
waters, and  dredging  the  same,  for  the  pnrpose  of  increasing  the  har- 
bor facilities  of  Chicago. 

(6)  The  construction  of  an  exterior  breakwater  in  deep  water  in  Lake 
Michigan  north  of  the  entrance  to  Chicago  Biver  and  about  1  mile 
distant  therefrom,  to  shelter  the  approaches  to  the  river  and  outer 
harbor  and  to  form  a  harbor  of  refuge  near  the  southern  end  of  Lake 
Michigan. 

(0)  To  keep  the  entrance  to  Chicago  Biver  dredged  for  the  passage  of 
vessels  navigating  Chicago  Biver  as  far  as  to  the  original  shore  line  of 
Lake  Michigan  at  or  near  Bush  Street  Bridge. 

This  prctjeot  was  extraded  to  include  the  improvement  of  Chic&go 
Biver  vessels  drawing  16  feet  of  water  "bj  the  river  and  harbor  aot 
of  June  3, 1896,  which  extended  project  is  now  reported  separately. 

There  has  been  expended  upon  this  project  up  to  Jane  30,  1897, 
$1,800,671.77,  including  $25,000  allotted  from  the  appropriation  of 
August  18, 1894,  for  dw^ging  Chicago  Biver,  of  which  amount  $3,645.70 
was  expended  for  dredging  from  the  mouth  of  the  river  to  Bush  Street 
Bridge,  and  $21,354,30  applied  to  dredging  the  river  from  its  mouth  to 
the  Stock  Ywds,  on  South  Branch,  uid  to  Belmont  ayenae,on  the  North 
Branch. 

Originally  the  month  of  Chicago  Biver  was  obstructed  by  a  sand  bar, 
ac<^s8  which  a  varying  depth  of  water  existed,  suitable  for  light-draft 
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savigatioD.  The  piers  at  the  month  of  the  river  have  been  projected 
beyoud  this  bar,  and  at  present  there  exists  a  ohannd  aafflcieut  for 
vessels  drawing  17  feet  of  water. 

All  of  the  work  ander  the  projects  of  1870-1878  has  been  done,  except 
dredging  the  oater  basiu,  and  the  piers,  breakwaters,  and  channel  have 
been  maintained  in  good  order. 

The  piers  at  the  entrance  to  Chicago  Biver,  the  exterior  breakwater, 
and  the  breakwaters  of  the  enter  basin  are  now  in  excellent  condition, 
except  about  600  linear  feet  of  snperBtructareover  the  soatherly  break- 
water, outer  basin,  which  will  soon  need  rebuilding.  Some  stone  filling 
is  also  needed  in  this  breakwater. 

All  of  the  old  piers  near  the  month  of  Ohicago  Biver  now  within  the 
shore  line  have  been  practically  abandoned  by  the  United  States  as 
forming  part  of  the  bulkheads  or  wharves  of  Ohicago  River,  except  that 

g>rtion  of  the  sonth  pier  forming  the  north  limit  of  the  Illinois  Central 
ailroad  Docks. 

The  outer  basin  continues  to  fill  in,  and  in  its  present  condition  is 
nseless  as  a  roadstead  except  for  small  vessels  drawing  less  than  12 
feet  of  water. 

To  give  16  feet  of  water  in  this  basin  500,000  cnbic  yards  of  dredging 
is  required,  and  to  give  IS  feet  below  Chicago  city  datum  or  20  feet 
below  the  mean  level  of  Lake  Michigan  1,600,WM)  cable  yards  of  dredg- 
ing is  required. 

It  would  be  now  advantageous  to  do  this  worlc 

A  bnlkhead  has  been  constructed  by  the  local  authorities  idong  the 
dock  line  in  the  outer  harbor;  and  the  area  between  this  dock  line  and 
the  shore  line,  except  a  small  yacht  basin  at  the  southern  end  of  th^ 
harbor,  is  now  being  filled  in  for  a  public  park. 

COHHEHCIAX.  STATISTICS. 
Amoniit  of  Teveane  coUectied  during  fiacal  year,  $5,050,370. 61. 

ArricaU  and  clearoHees  ofvetuU,  Chicago  Harbor. 


Arrived. 


Cleared. 


,  K  umber. 

Namber. 

TODH. 

4, 278, 003 
ejo, 160 

6,339 
1,B45 

4, 106, 117 
62.^  615 

Total  

 i  7,269 

4, 008,253 

7,  IM 

i,  810, 732 

ReeeiptB  and  th^pmenU  fry  lake  at  Chicago,  HI.,  during  calendar  gear  1896. 


Beeeipta 


Coal  , 

Iran.lroii  ore,  and  Halls..-.. 

Fish  

Lumber,  wood,  eto  

moor,  aalt,  Bogar,  simp..... 

Cement,  puMtar,  eto  

Potatoea  

Onenfrntt  

Goflbe  

Grain  , 

Liqnora  , 

HiBoeUaneoaa  merohndlee. 

Total  


Sblpments. 


Flour  •..  

Orain  

Lead  

Urd  

Meats  

Sngarandairap  

Oofiee,  tea  

Steel  nils,  eto  

Iron  and  naila  

Hay  

CmX  

on  and  oil  cake  

UlsoeUsneoDa  merobandiae.. 


Tone. 


2. 


156.832 
044.545 
36,040 
W,H7 
3,068 
36,873 
3,97A 

s,3as 

8.210 
11,766 
270 
20,512 
313,368 


Total  :  3,S74,167 
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July  1, 1896,  balance  nn^pended  

Jnne  SN^  1897,  amount  expended  daring  fiscal  yekr. 


'$33,602.52 
23, 544. 13 


Jnly  1, 1897}  balance  unexpended. 


10,058.88 


(See  Appendix  1 1 1.) 

2,  Chicago  River,  Illinois. — This  river  as  far  as  its  navigable  water 
extends  is  entirely  within  the  limits  of  the  city  of  Chicago,  IlL  Origi- 
nally a  sluggish  stream,  navigable  for  vessels  that  conld  pass  the  bar 
at  its  month,  it  is  now  one  of  the  most  important  commercial  or  navi- 
gable uontidal  waters  of  its  length  in  the  world.  Prior  to  the  act  of 
Jnne  3, 1896,  no  work  had  been  done  for  the  improvement  of  its  navi- 
gation by  the  United  States.  The  present  project,  inaugurated  by  Con- 
gress under  the  act  of  Jane  3, 1896,  as  modified  by  the  act  of  Jnne  4, 
1897,  contemplates  the  improvement  of  the  Tiver  by  dredging  and  minor 
changes  in  docks  and  do<&  lines  to  admit  passage  by  vessels  drawing 
16  feet  of  water. 

The  depth  adopted  and  anthorized  has  been  absolutely  determined 
by  the  crown  of  the  Washington  and  La  Salle  street  tunnels,  beyond 
which  depth  it  is  again  limited  to  18  feet  by  the  Van  Buren  Street 
TunneL 

The  dimensions  of  vessels,  other  than  depth  of  hold  and  draft,  is 
further  limited  by  the  bridges,  bends,  and  width  between  docks. 

The  river  and  harbor  act  of  August  18, 1894,  allowed  $25,000  from 
the  appropriation  made  for  the  improvement  of  Chicago  Harbor  to  be 
applied  to  the  improvement  of  Chicago  Biver  between  the  mouth  of  the 
river  and  the  junction  of  the  two  branches,  of  which  amount  $3,645.70 
was  expended  in  the  preceding  year  ending  June  30,  ls96,  iu  dredging 
to  18  feet  depth  as  far  as  to  Bush  Street  Bridge.  Since  the  passage  of 
the  act  of  June  3. 1806,  the  balance  of  this  amount  has  been  transferred 
to  the  Chicago  luver  work. 

Up  to  the  close  of  the  tiscal  year  ending  Jnne  30, 1897,  there  has  been 
expended  in  dredging  Chicago  River  $49,475.21,  including  the  $26,000 
allotted  as  above  stated,  as  a  result  of  which  expenditure  the  river  has 
been  dredged  to  a  depth  of  17  feet  below  Chicago  city  datum  from  the 
month  of  the  river  to  Ashland  avenue  on  the  South  Branch,  and  to 
Thirty-third  street  on  the  South  Fork,  South  Branch,  a  distance  of 
about  5^  miles,  and  to  near  North  avenue  on  the  North  Branch,  includ- 
ing about  two-thirds  of  the  Goose  Island  Cut-off,  a  total  length  in  this 
branch  of  about  2|  miles. 

During  the  past  fiscal  year  under  contract  with  the  lowest  respon- 
sible bidders,  made  under  the  conditions  of  the  act  of  Jnne  3,  181^6, 
507,577  cubic  yards  of  earth  has  been  taken  froin  the  river,  of  which 
258,966.7  cubic  yards  has  been  dredged  from  l^e  South  Branch  and 
248,610.3  from  the  North  Branch,  leaving  about  800,000  cubic  yards  of 
material  still  to  be  removed  under  these  contracts,  which  are  "con- 
tinuing.'' 

The  sundry  dvil  act  of  Jnne  4, 1897,  allows  work  to  be  done  in  widen- 
ing the  river  by  minor  changes  in  dock  lines,  in  addition  to  dredging. 
A  project  for  this  work  is  now  being  prepared  for  submission  to  the 
Secretary  of  War. 

The  restricted  channel  in  Chicago  Biver  is  extremely  hamp^ng  to 
b3X  interests  dependent  upon  commerce  by  water,  but  no  practical  plan 


'  Fifty  thonsand  dollars  appropriated  by  act  of  Jnne  3, 1896,  for  "  improving  Chi- 
cago KWer,"  and  which  was  incladed  in  statement  for  "  Chicago  Harbor"  in  last 
Annual  Report,  hw  been  deducted  ftom  preTions  statement  and  Is  not  Inolnded  in 
this  amoont. 
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of  radical  improTement  in  the  condition  of  the  channel  has  yet  been 
proposed. 

The  dredging,  as  for  as  anthorized  by  the  act  of  Jane  3, 1896,  will 
probably  have  been  completed  by  September  1, 1898,  at  present  rate  of 
vork. 

The  Ainds  asked  for  are  contingent  upon  the  adoption  of  a  project 
for  widening  the  river  nnder  the  provisions  of  the  act  of  Jane  4, 1897. 

For  commercUl  statistics,  see  preceding  report  on  Ohicago  Harbor 
improvement. 

JiUy  1, 1898,  balance  unexpended  (act  Jane  S,  1896)   VSO,  000. 00 

Amonnt  appn^riated  by  sondry  oivil  act  approved  June  4, 1897   11^  000. 00 

163, 000.00 

Jnne  30,  1897,  amount  expended  dining  flacal  year   24, 476. 21 

July  1, 1897,  balance  unexpended   138,524,79 

July  1, 1897,  outstanding  liabilltiea   $100. 00 

July  1, 1997,  amount  coTered  by  nnoompleted  contracta          118, 598. 49 

 118,098.49 

July  1, 1897,  balance  aTailable   19, 826. 30 

{Amount  (estimated)  required  for  completion  of  ^Bting  project   537, 000. 00 

Amountthat can beproutablyexpendedinfiscalyeareDaingjQne 30,1899  400,000.00 
Submitted  in  compliimce  with  requiremt^nte  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  i,  1697. 

(See  Appendix  1 1 2.) 

3.  Calumet  Harbor ,  Illinois, — ^This  harbor  is  known  on  the  Great  Lakes 
as  Sonth  Ohicago  Harbor. 

This  improvement  was  designed  to  famish  a  safe  and  practicable 
entrance  to  Calmnet  Kiver  and  the  port  of  South  Chicago  by  the  con- 
strnction  of  parallel  piers  300  feet  apart,  projecting  from  the  shore  into 
Lake  Michigan,  and  by  dredging  between  them. 

The  work  began  iu  1870  and  all  the  projected  work  had  been  accom- 
Itlished  for  10-foot  draft  prior  to  June  30, 1896,  resulting  in  the  construe- 
tiou  of  S.640  linear  feet  of  north  pier  and  2,020  linear  feet  of  the  south 
pier,  and  the  aecuring  and  maintaining  a  channel  16  feet  deep  and  of 
snitable  width  from  similarly  deep  water  iu  Lake  Michigan  to  the 
Calumet  River  at  the  roots  of  the  piers,  at  a  cost  of  $454,488.53.  The 
work  included  also  476,564  cnbic  yards  material  dredged,  increasing  the 
depth  in  the  channel  from  7  to  16  feet. 

On  this  date,  June  30, 1896,  it  may  be  considered  that  the  original 
project  for  this  locality  was  terminated  and  completed. 

On  June  30, 1896,  a  farther  project  based  npon  a  survey  ordered  by 
the  river  and  harbor  act  of  Aagnst  18, 1894,  was  submitted  for  the  fur- 
ther improvement  of  this  harbor,  contemplating  the  extension  of  the 
south  pier  1,^  linear  feet,  of  the  north  pier  500  linear  feet,  and  the  dredg- 
ing of  a  channel  to  20  feet  depth  at  low  water,  all  at  an  estimated  cost  of 
•164,560.  (See  Annual  Report  of  Chief  of  Engineers  for  1895,  p.  2771.) 

Later,  upon  a  farther  call  of  this  office,  the  local  engineer,  under  date 
February  21, 1896,  submitted  a  report  presenting  a  plan  for  improvement 
of  both  the  inner  and  outer  harbors.  The  estimated  cost  of  this  improve- 
ment was  $1,134,830.  (See  Annual  Report  of  Chief  of  Engineers  for 
1896,  p.  2584,  and  following  page.) 

The  act  of  June  3, 1896^  in  appropriating  for  Calumet  Harbor  includes 
the  amended  prefect  of  June  30, 1896,  but  in  appropriating  for  the  Oal- 
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nmet  Biver  adopts  the  project  of  February  21, 1896,  in  so  far  as  relates 
to  the  20-fbot  channel  in  harbor  and  river. 

The  projects  conflict  in  so  for  as  that  if  the  project  of  Febrnaiy  21, 
1896,  be  adopted,  the  north  pier  need  not  be  extended  at  all,  and  the 
soath  pier  be  extended  only  800  linear  feet  instead  of  1,200  linear  feet 

In  view  of  this  foot  the  money  appropriated  by  the  act  of  Jane  3, 
1896,  has  been  expended  on  that  part  of  the  two  projects  common  to 
both,  i.  e.,  in  extendinjjf  the  sonth  pier  800  linear  feet  and  in  dredging 
the  harbor  to  20  feet  depth  as  far  as  to  the  junction  with  a  similar 
channel  authorized  by  the  same  act  iu  Calumet  Biver. 

Both  works,  namely,  the  extension  of  the  south  pier  800  linear  feet 
and  dredging  the  channel  from  deep  water  in  the  lake  to  a  similar 
depth  of  20  feet  in  Galaiuet  Biver,  have  been  done  during  the  past  fis- 
cal year  under  contracts  with  the  lowest  responsible  bidders.  Two 
hundred  thousand  six  hundred  aod  sixty-nine  cnbic  yards  of  materia 
was  removed  by  dredging;  808,966.6  feet  B.  M.  hemlock  timber;  281,696 
feet  B.  M.  pine  timber;  20,917  feet  B.  M.  oak  plank;  320  pine  piles  and 
13  white  oak  piles;  ^,056  ponuds  driit  bolts;  6,480.4  pounds  screw 
bolts;  2,205  pounds  spikes;  222  pounds  chain;  819  pounds  boiler  iron; 
2,326.12  cords  of  stone,  and  4,219.1  cubic  yards  dredging  fbr  crib 
finindationB  were  done  on  and  placed  in  the  work. 

On  account  of  the  fovorable  bids  received^  the  work  was  done  at  less 
cost  than  estimated,  and  by  authority  of  this  office  a  contract  with  the 
lowest  responsible  bidder  was  entered  into  June  14, 1897,  for  the  re- 
building and  repair  of  superstructure  over  500  linear  feet  of  the  north 
pier  at  its  outer  end,  and  this  work  is  now  in  progress. 

The  work  is  now  in  good  condition,  except  about  500  linear  feet  of 
superstmcture  and  the  light  revetment  west  of  the  Illinois  Bteel  Com- 
pany's slip,  both  of  which  need  rebuilding. 

The  construction  of  the  onter  breakwater  and  the  dredging  of  the 
harbor  of  refuge,  as  given  in  the  project  of  February  21, 1896,  is  much 
needed. 

The  estimates  made  herein  are  based  on  the  sopposition  that  the 
greater  of  the  two  projects  is  to  be  carried  out  If  the  leaser  be  in 
question,  work  wonld  be  done  that  is  entirely  nnnecessary  under  the 
greater  scheme^  and  the  less  project  will  not  meet  the  conditions  of  oon- 
stuit  shoaling  m  advance  of  the  piers. 

The  grater  project,  contemplating  an  outer  protecting  breakwater 
and  dredging  in  the  sheltered  area,  is  a  neoesdty  that  must  sooner  or 
later  be  met  and  satisfied. 

If,  however,  the  lesser  project  is  to  be  carried  out,  $79,560  is  required 
under  the  project  of  June  30, 1895,  to  complete  the  work  under  that 
project 

COMMERCIAL  STATISTICS. 


Amonnt  of  reranne  oollected  at  neaieet  port  of  entry  (ChioMro)  dniing  the  fiscal 
year,  «5,060,370.61. 

Arrhalt  and  cUaraneea  ofvetMtiM  at  CoIviMt  Bwhar. 


ArriTed. 

Cleared. 

So. 
eM 

«a 

Tons. 

No. 

Tonn. 

1,  Oll.BOe 
624,838 

7M 
*M 

1,I(M,4W 

540.  ose 

1, 168 

1, 538,834 

^  1,«50,&42 
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BeoeipU  and  9hipmmt$  by  lake  at  l^mth  Chioago  during  calendar  year 


Beofilpto- 

Tona. 

Tona. 

n3,B37 
65,470 
1,212,003 
1611,037 
186,409 
66,430 

108,208 
10.610 

7,726 
29,710 
913,687 
10,303 

oo  

Grain  

Totol  

1,898,278 

1,080,448 

Comparw*  of  receipt*  and  shipment*  at  Soutii  Chicago,  III.,  for  four  calendar  ueare 

189S,  1894, 1895,  and  1896. 

Ton*. 

1893    908,379 

1894   1,436,897 

1895   3,857,750 

1896   2,973,724 

An  inorease  of  abont  330  per  cent  in  1896  orur  1893. 

July  1,  1896,  balance  uneipendea   $82, 911. 47 

June  30, 1897,  amount  expended  daring  fiscal  year   58, 242. 75 

Jnly  1, 1897,  balance  nnexpended   24, 668. 72 

July  1,  1897,  outstanding  habilitiea   95G.  81 

July  1,  1897,  amount  covered  by  onoompleted  contraots          9, 153. 93 

  9, 210. 74 


July  1,  1897,  balance  available. 


15, 457. 96 


'Amount  (estimated)  required  for  completion  of  existing  project  of 

February  21,  1896   1,009,830.00 

Amount  (estimated)  required  for  completion  of  existiug  project  of 

June  30, 1895   79^650.00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899                                                                    :   300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1  3.) 

4.  Calumet  River,  Illinois  and  Indiana. — The  project  for  the  iaiprove- 
ment  of  this  river,  adopted  by  Congress  iu  1SS3,  contemplated  8ecuriDg 
a  channel  204)  feet  in  width  and  10  feet  in  depth  below  low  water  iu 
Lake  Michigan^  from  the  mouth  of  Calumet  Kiver  at  Calumet  Harbor, 
Illinois,  to  one- half  mile  east  at'  Hammond,  Ind.,  with  a  view  to  increas- 
ing the  facilities  for  handling  the  commeioe  of  this  region  and  also  aid 
in  providing  means  for  the  better  accommodation  of  much  of  tlie  com- 
merce of  Chicago  River,  which  river  was  and  still  is  mach  crowded. 

The  original  depth  in  Calumet  Biver  varied  between  6  and  30  feet. 

Following  a  rei>ort  on  a  survey  of  Calumet  Harbor,  Illinois,  x>ablished 
as  House  Doc.  No.  277,  Fifty-fourth  Congress,  first  session,  also  pub- 
lished in  Annual  Keport  Chief  of  Engineers,  1896,  page  25S3,  the  proj- 
ect has  been  modified  by  the  river  and  harbor  act  of  June  3, 1896,  so  far 
as  to  allow  the  channel  for  2  miles  soathvf^  &om  the  month  of  the 
river  to  be  dredged  to  20  feet  depth. 

This  modification  increases  the  estimated  cost  of  the  improvement  by 
$11,700. 

Since  the  improvement  begun  in  1889,  there  has  been  dredged  a  chan- 
nel, measured  from  the  harbor  southward,  to  the  full  width  of  200  feet 
and  depth  of  16  feet,  19,518  feet  in  length,  except  that  over  a  short  por- 
tion vhere  rock  was  encountered  the  width  was  reduced  to  85  feet,  9,000 
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cubic  yards  or  less  of  rock  remaining  to  be  removed  to  secure  full  width 
and  depth  over  this  short  stretch. 

Under  this  16-foot  project  1,767,220  cubic  yards  material  was  removed 
prior  to  June  30, 1896,  from  the  channel  "below  the  forks"  of  tlie  Calu- 
met. Id  addition  there  has  been  removed  248,516  cubic  yards  of  mate- 
rial from  the  channel  between  the  forks  luid  one-half  mile  east  of  Ham- 
mond, Ind.,  in  an  effort  to  secure  a  practicable  channel  10  feet  deep  and 
60  feet  wide,  resulting  in  failure,  due  to  rapid  refilling  of  channel  by 
slanghterhonae  refuse,  sewage,  and  other  filtii. 

The  amount  expended  by  the  United  States  on  this  original  project 
prior  to.June  30, 1896,  was  $291,842.07,  of  which  $248,715.91  has  been 
expended  "  below  the  forks  "  and  $43,126.16  for  work  between  the  forks 
and  one  half  mile  east  of  Hammond,  Ind. 

The  river  and  harbor  act  of  1896  authorized  dredging  the  channel  to 
20-foot  depth  for  2  miles  southward  from  the  mouth,  and  under  this 
supplementary  and  restricted  project  during  the  last  flscal  year  there 
has  been  222,400  cubic  yards  of  material  removed  under  contract  with 
the  lowest  responsible  bidder  for  the  work,  comjUeting  the  channel  20 
feet  deep  a  distance  of  about  1^  miles. 

A  winding  or  turning  basin  20  feet  deep,  of  sufficient  dimensions  for 
the  largest  lake  vessels  yet  constructed,  was  also  dredged  at  the  first 
cut-off  above  the  mouth  of  the  river. 

The  amonnt  appropriated  by  the  act  of  June  3, 1896,  will  be  sufficient 
to  dredge  the  chann^  to  the  2-mi]e  limit  and  provide  the  basin  named  at 
somewhat  less, cost  than  estimated  February  26, 1896,  due  to  the  favor- 
able terms  secured  for  the  work. 

Similar  winding  or  turning  basins  should  be  provided  at  intervals  of 
from  1  to  2  miles  along  the  river,  to  avoid  in  future  the  restrictions  now 
imposed  in  other  lake  harbors  within  the  shore  lines. 

There  is  at  present  a  good  20-foot  channel  from  the  harbor  to  the 
Chicago  Shipbuilding  Company's  dock;  thence  to  One  hundred  and 
sixth  street  there  is  a  good  channel  16  to  17  feet  in  depth,  which  will 
soon  be  increased  to  20  feet.  Above  this  point  the  16-foot  channel  has 
deteriorated  by  filling  in  until  there  is  now  less  than  16  feet.  No  work 
has  been  done  under  the  regular  16-foot  project  above  One  hundred 
and  eighteenth  s^eet 

The  improvement  of  the  river  Ijas  been  followed  by  a  remarkable 
development  of  commerce,  which  now  exceeds  3,000,000  tons  per  annum, 
or  about  one-third  that  of  Chicago  Harbor,  the  most  important  on  the 
Great  Lakes. 


July  1,  1896,  balance  nnexpended   $58, 157. 93 

Jane  30,  1897,  umouDt  expended  daring  fiscal  yettr   25,  494. 21 


Jnly  1,  1897,  balance  u&ezpended   32,668.72 

July  1,  1897,  ontstaudiug  liahiUties   9100. 00 

July  1,  1897,  amount  covered  by  uncompleted  Qontracts   22,433.(3 

 .   22,533.03 


July  1,  1897,  balance  available   10, 130, 69 


f  Amount  (estimated)  required  for  completion  of  existing  projAet   700, 000. 00 

J  Amount  that  can  beprontabl;^  expended  in  fiscal  year  ending  Jnne30, 1899  250, 000. 00 
]  Submitted  in  oomplinuoe  with  requirementn  of  sections  3  of  river  and 
[   harbor  acts  of  1»86  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  114.) 

S,  Illinois  Biver,  Illinois. — ^The  present  project  was  adopted  in  1880, 
and  contemplates  the  extension  of  the  slack-water  improvement  begun 
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by  the  State  of  Illinois  from  Copperas  Greek  Locks  to  the  Mississippi 
Biver,  a  distauce  of  135  miles. 

The  project  ioclades  the  construction  of  two  locks,  350  feet  long 
between  miter  sills,  75  feet  width  of  chamber,  with  7  feet  of  water  over 
sills  at  low-water  level  of  1879,  and  dredging  the  channel  where  neces- 
sary to  obtain  7  feet  depth  at  low  water  in  the  pools  thus  created. 

The  two  looks  and  dams  are  completed  and  in  use.  One  is  situated 
at  Kampsville,  31  miles  above  the  mouth  of  the  Illinois  Eiver,  the 
other  at  Lagrange,  79  miles  above  the  mouth  of  Illinois  Kiver. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  water- 
way from  the  sonthtfn  end  of  Lake  Micbi^n  to  the  Mississippi  Biver  of 
sufficient  capacity  to  acctHninodate  large-sized  Mississippi  Biver  steam- 
boats and  for  military  and  uaval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  ptat  of 
the  project  by  the  construction  of  two  locks  of  the  dimensions  given — 
one  at  Henry  and  one  at  Copperas  Creek — completing,  except  dredging, 
that  part  of  the  improvement  between  Lasalle,  IlL,  and  the  mouth  of 
Copperas  Greek,  a  distance  of  about  90  miles. , 

In  executing  this  work  the  United  States  has  expended,  up  to  June 
30,  1897,  $1,344,090.62,  including  $25,000  from  the  appropriation  of 
August  11, 1888,  for  surveys,  and  excluding  $62,359.80  expended  npon 
a  foundation  for  Copperas  Creek  Lock,  afterwards  completed  by  the 
State  of  Illinois. 

An  additional  amount  of  $747,747  was  expended  by  the  State  of  Illi- 
nois at  Henry  aud  Copperas  Creek  locks  and  dams. 
.  During  the  fiscal  y&ea  ending  Jane  30, 1897,  the  following  work  was 
done: 

A  new  hull  was  built  for  Dredge  I7o.  1 ;  a  new  hull  for  a  quarter  boat 
for  dredge  crew;  two  new  steam  dredge  tenders;  and  the  channel  of 
the  river  dredged  at  Devils  Elbow,  bead  of  Grand  Island,  mouth  of 
Sugar  Creek,  and  at  mouth  of  Macoupin  Greek,  and  extensive  repairs 
made  to  the  plant.  The  plant  had  so  deteriorated  that  the  floating  por- 
tion was  practically  rebuilt,  the  necessity  for  which  limited  the  time  of 
possible  effective  work  of  dredging.  Fifty-one  thousand  nine  hundred 
and  thirty-one  cubic  yards  was  removed  from  the  bars  above  named. 

The  channel  of  the  Illinois  Kiver  is  becoming  the  best  of  all  the  tribu- 
taries of  the  Mississippi,  and  it  is  believed  that  the  dredged  channels 
are  reasonably  permanent.  The  largest  steamboats  using  me  river  now 
navigate  it  throughout  the  year,  but  the  extremdy  slow  progress  on  the 
improvement,  which  has  now  continued  for  thirty  years  under  meager 
appropriations^  has  resulted  in  other  means  of  transportation  and  tke 
diversion  to  rulroads  of  traffic  naturally  tributary  to  the  river. 

Under  the  project,  it  was  contemplated  to  first  construct  locks  and 
dams  to  check  or  slack  the  current,  then  procure  a  deep  channel  by 
dredging  in  the  pools  created.  Tlie  looks  and  dams  have  been  built  at 
great  expense  after  long  aud  tedious  delays  for  money,  but  the  channels 
must  be  dredged  to  avail  of  tbeir  full  capacity  or  to  obtain  the  object 
sought.  Every  yard  of  material  now  removed  improves  the  channel 
and  immediately  makes  effective  to  that  extent  the  preliminary  locks 
and  dams.  The  dredging  is  the  effective  work.  The  locks  and  dams 
give  from  3  to  4  feet,  which  the  dredging  must  increase  to  7  feet. 

Since  the  constructiou  of  the  Lagrange  Lock,  in  1839,  the  traffic  on 
the  Illinois  Biver  has  increased  200  per  cent,  and  the  attainmeut  of  7 
feet  available  depth  will  doubtless  be  followed  by  a  materially  greater 
increase  in  the  use  of  the  stream. 
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loolading  one  dredge  temporarily  borrowed  from  the  niinois  and 
Mississippi  Canal,  there  are  now  three  dredges  owned  by  the  United 
States  at  work  on  the  river,  with  the  necessary  scows  for  that  number 
of  dredges.  The  plant  shonld  be  increased  in  capacity  and  the  work 
be  rapidly  pressed  to  completion  to  avail  of  the  ezpensiye  locks  and 
dams,  which  deteriorate  by  lapse  of  time  and  disuse. 

The  following  figares  are  taken  from  the  anniud  report  of  the  Mer- 
chants' Exchange,  St.  Louis,  Mo.,  for  the  calendar  year  1896: 

Arrivals  and  dt!partmre$  of  steamfrools  and  iot^M  at  Si.  Xoirif,  Jfo.,  via  IXliiuM  Brnvr. 


IConth. 

ARiTila. 

Depwt- 

OTW. 

Ship- 
lueiua. 

S 
26 

aa 

24 

11 

13 
18 
16 

a 

7 
4 

1 
23 
27 
18 
» 
13 
IS 
16 
9 
8 
4 

Tan*. 
680 
3,620 
10,300 
8,656 
1,030 
2,015 
2,465 
1,020 
TM 
810 
90 

1,060 
1,706 
1,326 
1.266 
1,785 
1,468 
1,186 
1,4W 
620 

ToUl  

161 

lea 

30,335 

11,780 

Jnlf  1, 1886,  balance  nnerpended   (11, 135. 74^ 

June  SO,  1897,  amonnt  eiqiended  dnrlug  flsoal  yew   2S,  843. 15 

July  1, 1897,  balance  nsexpended   17,382.69 

Jat7  1, 1897,  ontatanding  BabUitles   8, 101.58 

July  1,  1897,  Twlance  available   14, 181. 01 


{Amonnt  (estimated)  reqaired  for  completion  of  existing  project   357, 000. 00 

Amonnt  that  can  be  protitably  expended  in  fiscal year  ending  Jane  SO, 1889  S67, 000. 00 
Babmitted.  In  oompltanoe  with  regnixementB  of  sections  3  of  ziTer  and 
harbor  aets  of  1866  uid  1867  ana  of  mndiy  oItU  act  of  June  4, 1887. 

(See  Appendix  1 1 5.) 

and  cspproeu^  <A«r«to.--These  locks  and  dams  have  been  opffl«ted  and 
maintained  nnder  the  indefinite  appropriation  provided  for  in  section 
4  of  the  river  and  harbor  act  of  July  5, 18S4. 

Lagrange  Lock  and  Bam. — ^These  works  were  operated  and  maintained 
in  good  order  daring  the  year.  The  drift  was  kept  cleared  from  the 
dam;  the  pointing  of  lock  walls  completed;  1,117  cubic  yards  mad  was 
dredged  from  the  approach  above  the  lock,  and  19,814  cabio  yards  from 
Mer^osia  Bar  below  the  lock ;  a  small  warehouse  was  constructed,  and 
a  new  hall  was  built  for  the  cabin  of  an  old  qnartor  boat  x)ertaining  to 
the  work. 

The  hull  of  Dredge  No.  2  began  daring  preceding  fiscal  year  was 
completed. 

Kampsville  Lock  and  Dam. — A  small  amount  of  dredging  was  done 
at  the  approaches  to  the  lock;  3,720  cubic  yards  of  etuth  filling  was 
pnt  apOD  the  grounds.  Three  of  the  barges  pertaiidzig  to  the  operating 
and  care  plant  were  calked  and  repaired,  and  the  boose  for  the  lock 
bands  that  was  wrecked  by  the  storm  of  Joly  31, 1806,  was  rebnilt  by  the 
lock  hands. 

vsa  97  21 
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The  lockae:es  of  boats  throogh  the  Lagrange  Lock  increased  from  504 
in  1896  to  640  in  1897,  and  the  tonnage  from  129,297  in  1896  to  167,641 
in  1897.  The  average  tonnage  of  the  boats  passing  increased  from  236 
tons  in  1896  to  262  tons  in  1897. 

At  Kampsvllle  Lock  the  lockages  decreased  from  592  in  1896  to  426 
in  1897,  but  the  tonnage  increased  from  165,686  tons  in  1896  to  174,624 
in  1897,  and  the  average  tonnage  of  boats  and  barges  incareased  from 
279  tons  in  1896  to  409  tons  in  1897. 

There  was  an  increase  of  tonnage  passing  the  two  locks  of  about  15 
per  cent  over  the  preceding  year. 

(See  Appendix  1 1  6.} 

7.  IlUnois  and  Mississippi  Oanalj  Ulinois. — The  object  of  the  improve- 
ment is  to  fomish  a  link  in  a  navigable  waterway  irom  Lake  Michigan 

to  the  Mississippi  River  at  the  mouth  of  Rock  River,  Ilhnois. 

The  canal  has  been  located  on  the  Rock  Island  route  approved  by  the 
Secretary  of  War  October  27, 1888,  as  directed  in  the  act  of  Congress  of 
Angnst  11,  1888.  It  proceeds  from  the  IUIdois  River  at  its  great  bend 
If  miles  above  the  town  of  Hennepiu,  III.;  thence  via  Bureaa  Greek 
Valley  and  over  the  summit  to  Rock  River  at  the  mouth  of  Green 
River;  thence  by  slack  water  in  Ruck  River,  and  a  canal  around  the 
lower  rapids  of  the  river  at  Milan,  to  the  Mississippi  River  at  the  month 
of  Rock  River. 

The  canal  is  to  be  at  least  SO  feet  wide  at  the  water  surface,  7  feet  deep, 
and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber,  capable 
of  passing  barges  curying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimates  of  cost,  of  this 
canal  was  submitted  June  21, 1890,  and  published  (without  mapsj  by 
Congress  as  House  Ez.  Doc.  No.  429,  Fifty-first  Congress,  first  session, 
and  is  also  printed  in  Annual  Ueport  of  the  Chief  of  Engineers  for  1890, 
Part  m,  page  2586. 

The  river  and  harbor  act  of  September  19, 1890,  made  the  first  appro- 
priation for  the  construction  of  the  canal  and  directed  work  to  be  begun 
by  the  construction  of  one  of  the  locks  and  dams  in  Rock  River. 

In  accord  with  this  act  work  was  begun  in  July,  1892,  near  the  mouth 
of  Rock  River,  on  the  construction  of  a  canal  around  the  lower  rapids 
of  the  river,  which  barred  navigation,  and  since  that  date  has  been 
prosecuted  with  an  intermission  due  to  lack  of  necessary  funds.  The 
survey  work,  in  locating  the  canal  on  the  ground,  and  proceedings  for 
acquiring  title  to  the  right  of  way  have  been  continuous  since  October, 
1890,  and  the  canal  has  been  definitely  located  on  the  ground  through- 
out its  entire  extent. 

There  has  been  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  3U,  1897,  $1,203,887.55,  and  during  the  fiscal  year 
ending  June  30, 1S97,  $32,912.37. 

The  result  of  this  expenditure  has  been — 

First.  The  acquisition  of  the  right  of  way  for  4J  miles  around  the 
lower  rapids  of  Rock  River  and  the  completion  of  4J  miles  of  canal 
there,  involving  the  <;onatructiou  of  4  J  miles  of  earthwork  in  construct- 
ing the  canal  trunk,  3  locks,  1  railroad,  and  2  highway  swing  bridges, 
7  sluiceways  and  gates,  1  arch  culvert,  2  dams  1,392  feet  long  across 
the  arms  of  Bock  River,  3  lock  keepers'  houses,  1  small  office  bnildiDg, 
and  a  thorough  riprapplng  of  the  canal  banks  not  estimated  for  in 
original  estimates. 

Second.  In  the  location  on  the  ground  and  preparation  of  descriptions, 
plats,  and  abstracts  of  titles  of  all  lands  needed  for  the  eastern  section 
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of  the  canal ;  same  for  feeder  line  and  for  lands  to  be  overflowed  or  dam- 
aged by  the  dam  at  Sterling ;  the  surreying  and  locating  the  western 
section  throughout,  and  the  final  location  of  the  canal  throughont. 

Two  routes  each  were  surveyed  for  the  feeder  and  for  the  western 
section,  resulting  in  the  Sterling  route  being  accepted  for  t^e  feeder 
and  the  Green  Kiver  route  for  the  western  section  of  the  canal. 

Third.  In  the  practical  completion  of  the  earthwork  over  the  first  8 
miles  of  the  eastern  section  and  in  the  construction  of  the  masonry  and 
superstmctare  of  1  highway  bridge,  masonry  of  7  locks,  1  aqueduct,  5 
arch  and  4  pipe  culv^ts. 

Fourth.  In  the  acquisition  by  pnrchase  or  condemnation  of  16  miles 
of  the  right  of  way  for  the  eastern  section  and  in  putting  under  con- 
tract the  earthwork  and  culverts  and  foundations  over  the  second  8 
miles  of  this  section. 

During  the  flscal  year  ending  June  30, 1897,  the  following  work  has 
been  done: 

As  sufficient  fnnds  have  not  been  available,  no  work  of  construction 
of  magnitude  could  be  undertaken. 

Western  sectum. — Eighteen  thousand  four  hundred  and  twenty-eight 
cubic  yards  material  was  dredged  from  the  Mississippi  entrance  to  the 
canal.  Fonr  wing  dams  were  constmcted  near  the  month  of  Kock  fiiver 
to  contract  and  direct  the  current  to  aid  in  scouring  away  the  sand  bar 
at  the  western  terminns  of  the  canal. 

Under  date  of  February  1, 1897,  the  Secretary  of  War  approved  the 
location  from  Mile  28  to  Bock  Biver  along  the  Green  Kiver  route  sur- 
veyed in  1896,  and  the  lands  needed  are  now  being  delimited  and 
described. 

Feeder  line. — All  maps,  plans,  descriptions  of  lands  needed,  and 
abstracts  of  title  for  the  acquisition  of  title  to  right  -of  way  for  the 
feedei-,  and  all  data  relating  to  overflowed  areas  were  completed  during 
the  year,  and  together  with  such  agreements  as  could  be  made  by  the 
Secretary  of  War  (except  tracts  near  the  junction  of  feeder  with  main 
line)  were  forwarded  to  Washington  for  the  action  of  the  Attorney- 
General  in  the  matter  of  titles. 

Eastern  section. — ^Lauds  required  for  right  of  way  from  Mile  17  to  Mile 
24,  inclnsive,  were  condemned  by  the  United  States  circuit  conrt  in 
March  and  May,  1896,  and  awards  made,  but  no  record  of  the  proceed- 
ings has  yet  been  furnished  to  enable  payments  to  be  made  and  the 
work  of  construction  inaugarated. 

Thirty-one  thousand  seven  hundred  and  sixty-eight  cnbic  yards  earth- 
work was  placed  on  the  sixth  mile  of  canal  trunk,  completing  the  first 
8  miles.  AH  necessary  office  work  for  putting  the  eastern  section  under 
contract  and  in  the  preparation  of  data  for  acquiring  right  of  way  from 
Mile  25  to  Mile  28,  inclusive,  was  completed.  Maps,  plans,  and  specifi- 
cations for  the  work  over  miles  9  to  lO,  inclusive,  were  prepared,  and 
earthwork,  foundations  for  11  locks  and  3  aqueducts,  and  all  pipe  and 
arch  culverts  were  put  under  contract,  and  work  is  just  beginning  at 
the  close  of  the  year.  Parties  were  organized  for  completing  by  hired 
labor  revetment  of  banks  and  minor  earthwork  on  first  8  miles. 

It  is  very  necessary,  if  this  canal  is  to  be  completed  under  the  pro- 
visions of  the  act  of  June  3, 189ft,  which  provided  for  its  completion  in 
four  years,  that  more  effective  machinery  than  is  now  available  shall 
be  provided  fbr  aoqniring  title  to  right  of  way. 

It  is  proposed  to  constoict  the  canal  as  rapidly  as  the  right  of  way 
may  be  acquired. 
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July  1, 1886,  balance  unexpended   «8t,  811. 28 

Amount  appropriated  by  sundry  oivll  oot  approved  June  4, 1897    875, 000. 00 

939,811.28 

June  30, 1897,  amount  expended  daring  flacal  year   32, 912.37 

Jnly  1, 1897,  balance  unexpended   906, 888. 81 

Jaly  1, 1^  outstanding  liabilities   $4, 100. 55 

July  1, 180^  amount  coTered  by  nnoompleted  contracts  241, 038. 75 

  245,127.30 

Jnly  1, 1897,  balance  available   661, 771. 61 


Amount  (estimated)  reqnired  for  completion  of  existing  project   4,835,860.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jqbo 

30,  1899   1,980^480.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

barbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1887. 

(See  Appendix  1 1  7.) 

8.  Operating  and  care  of  Illinois  and  MUHsiippi  Canal;  canal  around 

Jower  rapids  of  Rock  River  at  Milan,  III. — Tliis  canal  is  4^  miles  in 
length,  surmoanting  a  fall  of  18  feet,  and  the  works  operated  and 
cared  for  include  3  locks,  3  swing  bridges,  7  sluiceways,  1  arch  cnlverti 
3  lock  bouses,  1  office  building,  and  2  dams. 

The  canal  was  formally  opened  to  navigation  April  17, 1895. 

On  account  of  three  fixed  bridges  across  Rock  River  a  few  miles 
above  the  head  of  the  canal  its  traffic  is  restricted  to  excursion  craft 
and  to  barges  and  such  small  stefun  craft  as  may  pass  under  the 
bridges. 

Proceedings  are  in  progress  to  compel  the  city  of  Moline  to  alter  its 
bridge.  The  United  States  district  court  for  the  northern  district  of 
Illinois  in  a  preliminary  opinion  sostains  the  United  States  authority, 
and  the  city  of  Moline  has  until  October,  1897,  to  answer  the  informa- 
tion and  complfuat  of  tiie  United  States. 

The  canal  and  its  accessory  works  have  been  operated  and  main- 
tained in  good  order  during  the  past  year;  all  lock  gates  and  slnice 
gates  and  the  lock  keepers'  bouses  were  painted,  also  the  fences  about 
lock  houses  and  the  signal  apparatus  at  bridges. 

Fenders  were  placed  on  the  erlb  ap}>roaches  to  guard  lock ;  movable 
roofs  for  main  supports  of  sluice  gates  were  constructed  and  painted; 
willow  settings  planted  as  an  experiment  to  protect  canal  banks,  and 
Lupiu  seeds  planted  on  sandy  banks  for  the  same  i)urpose. 

Bnring  the  season  of  navigation  vessels  of  56,621  tons  passefl  through 
the  canal,  1,531  lockages  were  made,  1,161  passengers  passed  through, 
and  9,583  tons  of  freight. 

The  freight  was  mainly  coal.  The  amount  of  it  is  limited  by  the 
obstructive  bridges,  especially  the  Moline  wagon  bridge,  but  the  coal 
canal  controls  the  price  at  Davenport  and  vicinity,  and  this  result 
has  been  in  effect  ever  since  the  opening  of  the  canal.  A  reduction  of 
price  of  from  3  to  4  cents  per  bushel,  or  approximately  $1  per  ton,  on 
all  soft  coal  used  has  resulted,  which  has  already  justified  the  con- 
struction of  this  part  of  the  canal  as  an  independent  work. 

The  change  iu  the  Moline  bridge  will  make  this  canal  an  important 
line  of  transportation  for  coal. 

There  was  expended  during  the  year  ending  June  30, 1897,  $4,752.46, 
exclusive  of  outstanding  liabilities  anionntiug  to  (869.70. 

(See  Appendix  1 1 8.) 

9.  Removing  sunken  vesselfi  or  craft  ohstriicting  or  endangering  naviga- 
tion.— ^The  steam  barge  Chirui  was  sunk  J!fovember  10, 189G,  in  one  of 
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the  drawa  of  the  bridge  across  North  Branch,  Chicago  River,  at  Chicago 
avenue,  totally  obstracting  navigation  throngh  that  draw.   The  wreck 
was  removed  under  the  provisions  of  the  act  of  June  14,  1880,  by 
contract,  at  a  total  cost  of  $549.71. 
(See  Appendix  119.) 

EXAMINATION  AND  SUBVEY  ICADE  IN  OOUPLIANOB  WITH  BITEB  AND 
.  HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliniinary  examination  and  survey  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  lociu  engineer, 
Maj.  W.  L.  Marshall,  Corps  of  Engineers,  and  reports  thereon  submit- 
ted through  the  division  engineer,  Ool.  Henry  M.  Bobert,  Corps  of 

Engineers: 

1.  Preliminary  examination  of  upper  Illinois  Biver  and  lower  Des 
Plaines  River,  IlUnoia,  with  a  view  to  extension  of  navigation  from  Illi- 
nois Eiver  to  Lake  Michigan  at  or  near  Chicago. — Mf^or  Marshall  sub- 
mitted repoi-t  of  examination  January  27, 1897.  He  states  that  the 
locality  embraces  an  important  commercial  route  between  the  Great 
Lakes  and  the  Mississippi  Eiver  system,  and  its  utility  and  worthiness 
have  long  been  recognized  by  Congress.  The  division  engineer  is  of 
the  opinion  that  the  upper  Illinois  and  lover  Bes  Plaines  rivers  are 
worthy  of  improvement,  and  bis  views  are  concurred  in  by  the  Chief 
of  Engineers.  It  is  estimated  that  the  cost  of  the  necessary  sorvey 
and  preparation  of  detailed  plans  of  improvement  wiU  be  $75,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  333, 
Fifty-fourth  Congress,  second  session.   (See  also  Appendix  1 1 10.) 

3.  Survey  of  Wolf  Lake  and  River ^  Illinois  and  Indiana,  with  reference 
to  their  navigation  in  connection  with  the  waters  of  Lalce  Michigan. — 
Major  Marshall  submitted  report  of  survey  December  24,  1896,  He 
presents  a  plan  providing  for  constructing  an  entrance  to  the  river 
and  lake  20  feet  in  depth,  extending  from  21  feet  in  Lake  Michigan 
between  piers  300  feet  apart;  for  deepeniog,  widening,  and  straighten- 
ing Wolf  Eiverj  constructing  five  swing  bridges  across  the  channel 
with  drawspans  of  100  feet  each;  building  bulkheads  or  docks  in  the 
immediate  vicinity  of  these  bridges;  cons&ucting  a  turning  or  winding 
basin  in  Wolf  Lake,  and  for  dredging  a  channel  20  feet  deep  and  300 
feet  wide  7,400  linear  feet  in  Wolf  Lake.  The  estimated  cost  of  this 
work  is  $1,395,042.  The  local  officer  states  that  in  his  opinion  the 
improvement  of  navigation  of  Wolf  Lake  and  Biver,  with  reference  to 
their  navigation  in  connection  with  the  waters  of  Lake  Michigan,  is 
not  now  a  public  necessity,  and  that  the  locality  at  this  time  is  not 
worthy  of  improvement  by  the  General  Government.  His  opinion  is 
concurred  in  by  the  division  engineer.  The  report  was  transmitted  to 
Congress  and  printed ^in  House  Doc.  No.  157,  Fifty-fourth  Congress, 
second  session.   (See  also  Appendix  1 1 11.) 

IMPROVEMENT  OF  MICHIGAN  CITY  HABBOB,  INDIANA,  AND  OF  JtlVEBS 
AND  HABBOBS  ON  THE  EA8TEBN  8H0BE  OF  LAKE  MICHIGAN. 

The  works  in  this  district  were  in  the  charge  of  Lieut.  Col.  G.  J. 
Lydecker,  Corps  of  Engineers,  to  August  31, 1896,  and  of  Capt.  C.  McD. 
Townsend,  Corps  of  Engineers,  since  that  date.  Division  Engineers 
Col.  Henry  M,  Robert,  Corps  of  Engineers,  from  August  31, 1896,  to  May 
7, 1897,  and  Col.  J.  W.  Barlow,  Corps  of  Engineers,  since  May  7, 1897. 

1.  Michigan  City  Marbor,  Indiana. — ^The  improvement  of  this  harbor 
dates  fcom  1836,  and  has  resulted  in  establishing  a  convenient  "inner 
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harbor"  for  local  commerce  and  partly  completing  an  "oater  barbor'' 
designed  to  facilitate  entrance  to  the  former  and  alfo^d  refuge  in  times 
of  northerly  gales  to  ves-sels  engaged  in  general  lake  commerce. 

The  inner  harbor  has  been  made  by  (1)  deepening  the  entrance  to 
Trail  Creek  and  protecting  the  cbannel  by  piers  extending  to  deep 
water  in  Lake  Michigan,  to  which  operations  were  limited  until  1870, 
and  (2)  prolonging  the  entrance  channel  up  the  creek  by  dredging 
between  revetments  that  are  built  on  estiiblished  dock  lines  at  the 
expense  of  the  adjoining  property,  as  required  by  city  ordinance. 
This  work,  commenced  in  1882  and  stiU  in  progress,  has  thus  far 
resolted  in  an  interior  waterway  over  9,000  feet  long  between  substan- 
tial revetments  from  125  to  175  feet  apart,  with  turning  basins  about 
350  feet  wide  at  saitable  intervals.  A  further  extension  of  1,300  feet 
is  required  to  complete  the  existing  project. 

The  total  amount  expended  tvom  1S36  to  June  30,  1896  was 
$418,263.11,  the  available  channel  depth  then  being  12  feet. 

The  work  daring  the  past  fiscal  year  has  been  confined  to  minor 
repairs  and  the  care  and  preservation  of  plant. 

The  principal  requirements  fur  maintaining  this  harbor  are  dredging 
and  repairs  to  old  piers  at  entrance.  The  section  of  the  old  east  pier 
beyond  the  shore  line  has  hardly  any  timber  work  left  above  water  line, 
and  for  a  length  of  about  114  feet  its  top  is  several  feet  below  water. 
The  filling  of  the  old  west  pier  for  a  distance  of  600  feet  is  defective 
and  requires  minor  repairs. 


Jnly  1, 1896,  balance  nnexpended   913,495.66 

June  30, 1897,  amount  expended  dnringftseal  year    1, 330. 36 

July  1, 1897^1>alance  unexpended   12, 165. 31 

Jn'^  1, 11197,  amount  covered  by  nncompleted  contracts   4, 000. 00 

July  1, 1897,  balance  avaihtble   S,  165. 31 


(Amount  thatcanbeprofitablyexpendedinfiscal  year  ending  Jane  30, 1899  7,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  aundiy  civil  actof  June  4, 1897. 

The  outer  harbor. — ^This  comprises  an  outer  basin  of  some  40  acres, 
located  to  the  east  of  the  entrance  to  the  inner  harbor,  and  an  exterior 
detached  breakwater  to  the  westward,  designed  to  give  increased  safety 
to  vessels  entering  during  heavy  weather.  The  combination  when  com- 
pleted is  intended  to  provide  a  safe  harbor  of  refuge  against  north- 
erly gales  for  general  commerce.  The  structures  inclosing  the  basin 
comprise  a  pile  pier  1,225  feet  long,  a  crib  breakwater  3(1  feet  wide  and 
1,411  feet  long,  and  a  breakwater  pier  30  feet  wide  and  505  feet  long; 
in  all,  3,141  feet.  These  were  completed  from  1870  to  1885,  and  expend- 
itures applied  thereto  since  that  time  have  been  tor  repairs  simply. 

The  exterior  breakwater  lies  in  the  open,  lake  westward  of  the 
other  harbor  works,  and  if  completed  as  projected  will  have  a  total 
length  of  2,000  feet,  comprised  in  two  equal  arms,  making  an  interior 
angle  of  130°  with  each  other.  Seven  hundred  feet  of  the  easterly  arm 
had  been  completed  to  Jane  30, 1896.  The  total  amount  expended  to 
that  date  was  $752,749.99. 

The  harbor  of  refuge,  as  projected  in  1882,  was  designed  for  vessels 
drawing  12  feet,  the  class  of  vest^els  then  navigating  this  southeastern 
portion  of  Lake  Michigan.  The  increase  in  dimensions  of  vessels  navi- 
gating the  lakes  at  the  present  time  renders  necessary  a  modification 
of  the  existing  project.  During  the  past  season  no  work  lias  been  done 
except  the  occasional  repairs  of  decking  of  the  breakwater,  awaitiug 
Ckmgreaiional  action  on  the  subject. 
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Under  date  of  January  12, 1397,  a  moditied  project  for  constmction 
of  tbe  outer  breakwater  was  presented  by  the  local  engineer.  This 
project  was  considered  by  a  Board  of  Kugineers,  who  submitted  report 
dated  March  6, 1897,  in  which  a  new  project  for  iinproveiuent  of  this 
harbor  was  presented,  the  cost  of  wliioh  is  estimated  at  $282,150,  con- 
templatiug  the  removal  of  the  onter  western  breakwater,  the  extension 
of  the  eastern  harbor  pier  a  distance  of  600  feet,  and  tlie  construction 
of  a  detached  breakwater  1,600  feet  long  to  protect  the  harbor  from 
westerly  storms.  These  reports  and  accompanying  map  are  submitted 
herewith  in  Appendix  J  J  1. 

Jnly  1, 1896,  balance  unexpended   $89, 125. 01 

Jnne  30, 1897,  amount  expended  daring  fiscal  year   1, 210. 47 

Jaly  1, 1897,  balaoco  unexpended   87, 914.54 

Amoout  (ratimatod)  rotjuired  for  completion  of  existing  project  159,613.56 

Amountthiit  can  be  profitably  expended  iufisralifeareudin^^June  30,  1899  140,000.00 
Snbmitted  iu  compliance  witli  requirements  ot  sectionti  2  ol'  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  J  J  1.) 

2.  St.  Joseph  Harbor,  Mtckiffan. — Tbe  outlet  of  St.  Joseph  River  into 
Lake  Micbigau  was  urigiually  by  a  shifting  channel,  with  dt^pths 
fluctuating  between  3  and  7  feet  Its  improvement  by  the  Uoverumeut 
has  extended  through  a  period  of  sixty  years,  and  expenditures  for 
that  purT>ose  amounted  to  (460,835.87  np  to  June  30, 1896.  The  total 
estimated  cost  of  the  improvement,  when  completed  as  proposed  by  the 
revised  project  of  1802,  is  9519,113. 

Tbe  objects  sought  by  the  present  prqject  are  an  entrance  channel 
270  feet  wide  and  10  feet  deep,  the  extension  of  the  same  depth  along 
tlie  river  front  of  St.  Joseph,  and  an  interior  navigation  of  13  feet  from 
St.  Joseph  to  Benton  Harbor,  nearly  1  mile  above.  Tlie  interior  navi- 
gation is  maintained  as  required  by  t'reiiuent  dredgings.  The  proposeil 
entrance  depth  of  lt>  feet  has  not  yet  been  obtained  because  of  inNufti- 
cieiit  pier  extension,  and  the  actual  depth  there  available  varies  from 
12  to  14  feet. 

The  amount  expended  during  the  past  fiscal  year  waa  applied  to 
dredging  105,241  cubic  yards,  the  work  covering  all  shoal  parts  of  the 
channel  from  the  entrance  up  to  Benton  Harbor,  and  to  a  reconstruction 
of  broken  sections  of  the  north  pier.  The  result  of  the  dredging  was 
to  keep  the  channel  open  to  navigation,  and  of  the  pier  work  to  make 
the  structure  more  secnre  against  the  passage  of  seas  aud  sand  through 
it  into  the  channel  way. 

In  order  that  the  projected  Imiirovements  at  this  harbor  may  be 
accomplished  and  maintained,  it  is  most  important  thiit  the  piers 
be  promptly  extended  and  that  both  sides  of  the  Benton  Harbor  Canal 
be  protected  by  substantial  and  sand-tight  revetments.  If  an  entrance 
depth  of  10  feet  is  to  be  obtained  and  kept,  it  can  only  be  done  by 
carrying  the  covering  piers  out  to  the  curve  of  18  foot  depths  beyond 
the  outer  bar.  To  carry  the  north  i)ier  to  this  18-foot  curve  requires  an 
extension  of  1,000  feet,  and  it  will  take  double  that  for  the  correspond- 
ing extension  of  tbe  south  pier. 

i'he  i)resent  approved  project  of  improvement  provides  for  only  850 
linear  feet  of  pier  in  addition  to  what  is  already  built.  This  extension 
Is  intended  to  apply  to  the  north  pier.  Exi)erience  has  demonstrated 
that  the  extension  of  the  south  pier  is  also  necessary.  The  estimate 
for  pier  extension  is  therefore  limiteil  accordingly.  The  appropriation 
made  by  tiie  river  and  harbor  act  of  June  3, 1896,  will  be  absorbed  in 
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patting  the  old  piers  in  safe  and  serviceable  condition  and  in  doing  the 
large  amount  of  dredging  that  is  required  under  existing  conditions 
for  keeping  the  harbor  open  to  navigation  and  commerce. 

July  1, 1896,  balance  anexpendod  $32,276.33 

Jnna  SO,  1897,  amount  expended  dnriitg  fiscal  year   18, 207. 87 

July  1, 1897,  balance  unexpended   U,  068. 46 

July  1, 1897,  oDtstsnding  liabilities   (804.66 

July  X,  1897,  amount  covered  by  onoompleted  contracts   9. 038. 21 

 :   9,842.87 

July  1, 1897,  balance  avaUable   4,225.59 

fAmoQiit(eBtimated)TeqiiiTed for  completion  of  existing  project.......  100,000.00 

J  AmonBttMtcanbeTmntablyflKpendedinflsealyearencQii^  lOO^OOOiCO 
1  Sabmitted  in  complianoe  witli  requiremanta  of  seotionB  2  of  rtrar  and 
L   harbor  acts  of  1866  and  1867  and  of  anndiy  oivil  act  ot  June  4, 1897. 

(See  Appwdix  J  J  2.) 

3.  8t  Jo»eph  BiveTj  Miekigan.—The  approved  plan  of  improyement 
includes  the  stretch  of  river  from  its  month,  at  St.  Joseph,  to  Berrien 
Springs,  25  miles  above.  It  provides  for  the  removal  of  sunken  lo^ 
snags,  closing  secondary  channels  by  dams  of  brash  and  stone,  and  wing 
dams  at  other  points,  as  found  necessary,  to  concentrate  the  flow  of 
water  and  maintain  a  low- water  navigation  of  3  feet  depth  over  the 
obstructing  bars  and  shoals.  The  original  estimate  of  cost  of  improv- 
ing this  section  of  the  river  so  as  to  give  it  a  navigable  depth  of  3  feet 
was  111,300.  The  amount  expended  to  June  30, 1896,  was  $4,849.57, 
and  the  channel  had  thereby  been  increased  from  its  originid  depth  of 
about  2  feet  to  a  depth  of  3  feet  at  most  of  the  worst  places. 

During  the  past  fiscal  year  no  work  has  been  done. 

Jnly  1, 1896,  balanoe  nnexpended   (660. 48 

June  30, 1897,  amount  expended  during  fisoal  year   13. 45 

July  1, 1897,  balance  unexpended   637. 98 

July  1, 1897,  oQtatandlng  liabUitiea   46. 50 

July  1, 1897,  balance  avaUable   591.48 

{Amount  (wtimated)  required  for  completion  of  existing  project  '   6, 800. 00 

Ajuount  tbat  can  be  profitably  expeuded  in  fiscal  year  endin  e  June  30,1899  1, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1887. 

(Bee  Appendix  J  J  3.) 

4.  South  Haven  Harbor^  Michigan. — Before  improvement  by  the  Gen- 
eral Government  the  citizens  of  South  Haven  had  constructed  piers  and 
revetments  at  the  month  of  Black  Biver,  and  thereby  obtained  a  chan- 
nel into  Lake  Michigan  6  or  7  feet  deep  and  85  feet  wide.  The  improve- 
ment thus  started  was  taken  up  by  the  Government  in  1867,  under  a  plan 
of  operations  that  provided  for  increasing  the  channel  to  a  width  of  120 
feet  between  piers  extending  far  enough  into  Lake  Michigan  to  obtain 
and  hold  a  navigable  depth  of  12  feet.  The  original  project  was  sub- 
sequently modified  to  make  the  entrance  width  between  piers  177  feet 
and  extoid  the  navigable  channel  upstreun  to  the  highway  bridge, 
about  half  a  mile  above  the  piers.  The  total  Iffligth  of  piers  and  revet- 
ments bnilt  up  to  1888  aggregated  3,145  feet,  fuid  no  extensions  have 
been  made  to  them  since  that  time. 

The  estimated  cost  of  all  work  done  and  to  be  done  under  the  present 
approved  project  is  $262,000.  The  total  expenditure  to  June  30, 1896. 
was  $231,642.94,  resulting  in  the  construction  and  maintenance  of  piers 


Digiiized  by 


Google 


RIVER  AND  HARBOR  IMPROVEMENTS. 


425 


and  revetments  indicated  in  the  foregoing  paragraph,  and  in  repeated 
dredgings  to  provide  the  requisite  chauuel  depth. 

Dming  the  past  fiscal  year  the  amoont  expended  has  been  applied  to 
the  renewal  of  the  sapex^tractare  of  the  piers  wh^e  necessary. 

To  gain  the  object  of  the  project  of  improvement  adopted  for  this  har- 
bor— I  e.,  to  provide  and  keep  a  reliable  navigable  channel  12  feet 
deep — it  is  necessary  that  the  piers  be  extended  to  a  depth  of  15  feet  in 
Jjake  Michigan,  which  will  require  additions  of  250  and  450  feet  to  the 
north  and  south  piers,  respectively.  A  contract  has  been  awarded  for 
the  extension  of  the  south  pier  350  feet. 


Jnly  1, 1896,  balance  nne:q>ended  |i30, 357. 06 

Jane  90, 1897,  amoimt  expended  daring  Qsoal  year   9, 186. 53 


July  If  1897,  balaiaoe  unexpended   21, 171. 63 

Jnly  1, 1^,  ontBtandinc  liabUitiee   $12.00 

Jnly  1, 1897.  amount  cov  wed  by  uncompleted  oontracta   15, 541. 78 

  15,553.78 


Jnly  1, 1897,  balance  available   6, 617. 75 


{Amount  (estimated)  regnired  for  completion  of  existing  projeot   45,000.00 

Amonntthat  oan  be  profitably  expended  in  fiscal  year  ending  Jnue 30,1899  45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  Bundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  4.) 

5.  Saugatuck  Harbor ,  Michigan. — This  harbor  is  at  the  month  of  Kal- 
amazoo Kiver,  where  the  channel  depth  before  improvement  was  gener- 
ally not  over  6  feet.  Its  condition  was  first  improved  by  a  private  • 
company,  which  boilt  two  slab  piers  for  confining  the  river  current, 
and  thereby  obtained  a  channel  depth  of  7  feet  temporarily.  Its  farther 
improvement  was  commenced  by  the  General  Crovernment  in  1869,  and 
fixua  that  time  to  1882  the  piers  were  extended  and  interior  channel 
reyetments  constructed  until  they  had  a  total  length  of  1,907  feet  on 
the  north  and  3,863  feet  on  the  south  side,  all  pile  work.  Since  1882 
tiie  small  appropriations  made  have  been  expended  in  dredging.  The 
protecting  revetments  have  gradually  gone  to  decay,  and  the  navigable 
channelB  opened  through  the  harbor  from  time  to  tinu  fill  up  again 
I  very  soon  afbei  the  departure  of  the  dredge. 

'Die  estimates  made  for  carrying  on  the  work  amount  to  9175,699.46, 
and  the  total  expenditure  to  June  30, 1896,  to  $153,224.80,  with  results 
as  indicated  in  the  foregoing  paragraph. 

The  amount  expended  during  the  past  fiscal  year  was  applied  to 
dredging  109,018  cubic  yards,  the  result  of  which  was  to  open  the 
channel  to  navigation  during  the  busy  part  of  the  year. 

The  port  of  shipment  out  of  this  harbor  is  the  town  af  Saugatuck,  3 
miles  above  the  entrance  from  Lake  Michigan,  and  the  natural  difficulties 
in  the  way  of  making  and  maintaining  a  reliable  navigation  by  the 
present  line  of  wator  trav^  are  exceedingly  great,  except  at  a  cost  that 
may  be  re^irded  as  inadmissible,  considering  the  commerce  involved. 
This  has  ted  to  the  suggestion  of  an  alternative  prqject  of  improve- 
ment, and  the  river  and  harbor  act  of  Jane  3, 1896,  provided  as  follows 
oonceming  it: 

Improvmg  Kaliunazoo  River,  Michigan,  from  Lake  Michigan  to  Sangatnok,  in 
r  accordance  with  the  alternative  project  submitted  January  twenty-oighth,  eighteen 

hundred  and  ninety-six,  five  tboasaud  dollars. 

The  last  appropriation  of  $10,000  for  Saugatuck  Harbor  has  there- 
fore been  applied  simply  to  maintain  navigation  by  the  present  outlet 
until  provinbn  is  made  ibr  completing  the  new  one. 
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It  is  estimated  that  910,000  will  be  required  for  continuing  improve- 
ment and  for  repairs  at  this  harbor  during  fiscal  year  ending  June 
30, 1899. 

July  1, 1896,  balance  unexpeuded  $14, 214. 20 

Jane  30, 1897,  amount  expended  during  fisoal  year      5, 535. 31 

July  1, 1897,  balance  unexpended   8, 678. 89 

July  1, 1897,  outBtuiding  liabilitieB   $147. 31 

July  1, 1897,  amount  covered  by  oucompleted  oontraote   S,  000. 00 

  8,147.31 

July  1, 1897,  balauce  available   531. 68 

( Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J    1899,  in  oontinaing  improvement  and  forrepaiis   10,000.00 

]  Submitted  in  oompllance  with  requirements  of  sectionii  2  of  river  and 

[    harbor  acts  of  l8iB6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  5.) 

6,  Kalamazoo  Biver^  Michigan. — The  project  for  improvement  of  Kal- 
amazoo River  provides  for  dredfriug  the  river  for  a  distance  of  l'^  miles 
below  Sangatuck  and  making  a  new  cut  through  to  Lake  Michigan,  at 
an  estimated  cost  of  (150,000,  to  obtain  an  entrance  channel  having  a 
depth  of  12  feet. 

The  sum  of  $5,000,  appropriated  by  the  river  and  harbor  act  of 
Jnne.3,  lS9t>,  is  the  mst  appropriation  made,  and  nothing  lias  been 
done  under  this  project,  as  the  funds  available  are  inadequate  to  begin 
operations. 

July  1, 1896,  balance  unexpended   $5, 000. 00 

Jn^  1, 1897,  balance  unexpended   5,000.00 

r  Amount  (estimated)  required  for  completiou  of  existiii^  project   1-15, 000.00 

j  AmoQuttbatcanbeprofttablyexpendedinfisciil  yeur ending  June30,1899  145,000.00 
)  Submitted  in  compliance  with  requirements  of  eections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  snndry  civil  aotofjnne  4,  1897. 

(See  Appendix  J  J  6.) 

7.  Bollard  {Black  Lake)  Harbor^  Michigan. — The  first  steps  toward 
establishing  a  harbor  at  this  place  were  taken  by  the  citizens  of  Holland, 
Mich.,  situated  on  Black  Lake,  about  5  miles  i^m  the  present  harbor, 
by  opening  a  channel  having  a  navigable  depth  of  about  5  feet  from  the 
lake  into  Lake  Michigan,  and  protecting  it  by  piers  and  revetments 
made  of  brush  and  stone.  Continuation  of  this  improvement  was 
taken  in  hand  by  the  General  Government  in  1867,  existing  structures 
strengthened  by  pile  and  crib  work,  and  extended,  until  in  1880  the 
north  pier  and  revetment  had  attained  a  total  length  of  1,851  feet  and 
the  south  pier  1,691  feet.  They  have  remained  without  extension  since 
that  time.  The  estimated  cost  of  the  present  approved  project  was 
$291,615.13, and  the  amount  expended  to  June  30, 1896,  was  $293,423.06. 
The  results  thereby  attained  have  been  the  construction  and  mainte- 
nance  of  piera  and  revetments  aggregating  3,545  feet  in  length,  covering 
a  channel  way  fro'm  175  to  220  feet  wide,  in  which  a  depth  of  8  to  9  feet 
prevails,  deepened  by  occasional  dredging  to  12  or  13  feet.  The  di-edged 
channels  have  but  little  permanence  because  the  piers  are  not  long 
enough,  aud  the  older  portions  of  them  were  in  such  condition  as  to 
peraiit  the  passage  of  larg^  quantities  of  sand  ttirougli  and  under  them, 
by  which  the  channel  way  between  them  soou  iills  to  a  general  depth  of 
8  or  9  feet  only. 
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ExpenditmeB  during  the  past  fiscal  year  resulted  in  keeping  the  har- 
boi  open  to  navigation  by  <b«dging  doriug  the  busy  season. 

The  proposed  depth  of  12  feet  can  not  be  maintained  until  the  old 
piers  are  strengthened  aud  sheet  piled  to  make  tbem  sand-tight,  and 
extended  to  the  15-foot  curve  in  Lake  Michigan.  Such  extension  will 
require  an  addition  of  400  feet  to  each/ but  it  is  not  yet  authorized. 


J11I7  1,  1896,  balance  unexpended  $U,  191.06 

June  30, 1897,  smonnt  expended  during  flacal  year   6, 110. 70 


July  1,  1897,  taiance  unexpended   5, 080. 36 

July  1,  1897,  outsUndiug  liabilities   $28. 00 

July  1, 1897  amount  oovered  by  uncompleted  ooutraots   2, 636. 38 

  2,664.38 


J  aly  1, 1897,  balance  avBilable   2, 415. 98 


I  Amountthatcaubei>rofitablyexpendedinfiacalTearending  JnneSO,  1899  15,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    baibor  acts  of  1866  and  1867  andof  Bandry  ciTil  act  of  June  4,1887. 

(See  Appendix  J  J  7.) 

8t  Qrand  Haven  Hat  hor,  Michigan. — This  harbor  is  at  the  month  of 
the  Grand  Bivei,  which  had  a  shitting  cbannel,  with  a  depth  of  9  feet 
at  its  month,  before  improvement.  The  first  step  in  the  line  of  improve- 
ment was  taken  by  the  Detroit,  Grand  Haven  and  Milwaukee  Bailroad 
Company,  b^  constructing  a  pier  on  the  south  side  to  provide  for  the 
interchange  of  traffic  between  the  railroad  and  its  translake  line  of 
steamers.  Its  systematic  improvement  was  commenced  by  the  Gov- 
ernment in  1867,  and  has  resulted  in  the  establishment  of  a  harbor  that 
not  only  satisfies  the  needs  of  an  extensive  local  commerce,  but  gives 
to  general  commerce  its  only  harbor  of  refuge  from  westerly  gales  on 
this  coast  south  oi  Grand  Traverse  Bay. 

The  estimated  cost  of  the  work  done  tuad  remaining  to  be  done  to 
complete  the  harbor,  as  provided  in  the  approved  project,  amounts  to 
(804,366.16.  and  the  total  expenditures  thereon  to  June  30, 1896,  were 
$720,500.81. 

The  works  of  improvement  thereby  boilt  and  kept  in  repairs  com- 
prise a  north  pier  and  revetment  aggregating  3,538  feet  in  length,  pro- 
jecting 1,413  feet  beyond  the  shore  line,  and  a  south  pier  and  revetment 
6,774  feet  long,  projecting  1,681  feet  beyond  the  adjacent  shore  line. 

Expenditures  during  the  last  fiscal  year  were  applied  to  repairs  to 
the  piers  where  injured  by  boats  striking  them,  and  to  dredging. 

The  formation  of  the  shoal  in  front  of  the  entrance  is  the  principal 
difQculty  that  has  to  be  contended  with  in  the  improvement  of  this 
harbor ;  pier  extension  alone  will  not  solve  the  problem.  The  principal 
element  that  contributes  to  its  formation  is  the  sand  blown  into  the 
harlwi  from  the  adjoining  uncovered  sand  dunes,  and  then  carried  by 
the  body  of  water  flowing  out  oi  Grand  River  through  the  contracted 
waterway  between  the  piers  until  the  current  is  checked  on  spreading 
into  Lake  Michigan  and  no  longer  able  to  uphold  its  load  of  sand. 
It  tben  falls  to  the  lake  bed  and  goes  toward  the  upbuilding  of  the 
shoaL  The  remedy  is  to  cat  off  the  supply  of  sand  by  a  growth  of 
vegetation  on  the  dunes  adjoining  the  harbor,  and  supplement  this 
with  a  suitable  combination  of  sand  fences.  With  this  done  aud  the 
piers  extended,  as  required  by  the  present  approved  project,  a  channel 
depth  of  full  18  feet  at  entrance  may  be  counted  upon.  Nothing  less 
will  satisfy  the  important  requirement  of  making  this  a  safe  harbor  of 
reftige. 
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Jnly  1,  1896,  balimoe  unexpended   $38, 865. 34 

June  30, 1897,  amount  expended  daring  fiscal  year  -   6, 764. 96 

July  1,  1897,  balance  nnoxpended   32, 100.  S8 

July  1,  1897,  outBtandiuK  liabilitiea   $430. 09 

July  1,  1897,  amoont  covered  by  nncompleted  contraota   9, 000. 00 

 ■   9,430.09 

Jnly  1,  1897,  balance  available   22, 670. 29 

{Amount  (estimated)  required  for  completion  of  existing  project   45, 000. 00 

Amouu  t  tbat  can  be  profitably  expended  in  fiscal  year  eudmg  Jane  30, 1899  30, 000. 00 
Submitted  in  compliance  witb  requiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandty  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  8.) 

9.  Qrand  Biver,  Michigan. — The  improvements  of  Grand  Eiver  hAve 
been  coiiflned  to  the  portion  between  Grand  Bapids  and  its  month,  a 
distance  of  abont  40  miles.  In  its  original  condilaon  depths  not  exceed- 
ing 2  feet  were  found  on  some  of  the  bars  at  extreme  low  water.  A 
project  adopted  in  1881  provided  for  a  channel  with  a  depth  of  4  feet 
through  the  shoals  below  Grand  Kapids.  Fifty  thousand  dollars  was 
expended  on  this  project  between  1881  and  1886. 

In  1896  a  project  was  adopted  providing  for  dredging  a  channel  with 
a  navigable  depth  of  10  feet,  and  bottom  width  of  11)0  feet,  from  Grand 
Bapids  to  Lake  Michigan.  The  e.stimated  cost  was  $070,500.  No 
expeoditures  had  been  made  under  this  project  prior  to  June  30, 1896. 

During  the  past  fiscal  year  the  exi)enditares  have  been  applied  to 
assembling  plant,  surveys,  and  dredging  14,035  cubic  yards  of  material, 
tiie  wwlc  of  dredging  having  been  l^un  Hay  26, 1897. 

July  1, 1896,  balance  unexpended  $50, 000. 00 

June  30, 18OT,  amount  expended  during  fiscal  year   8, 420. 02 

July  1,  1897,  balance  uaexpended     .    41, 579.98 

July  1, 1897,  outstanding  liabilities   1, 409. 63 

July  1, 1897,  baluice  available   40, 170. 35 

{Amount  (estimated)  required  for  completion  of  exiatin;;  project  ti2(),  nOO.  00 
Amount  thatcan  be  profitably  expended  in  tiBcalyearendiug  Juue30,1899  250,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  9.) 

10,  Musleegon  Barhor^  Michigan. — The  first  improvement  at  this  place 
was  made  at  local  expense  by  constructing  slab  piers  and  revetments 
so  as  to  aftbrd  entrance  from  Lake  Michigan  to  Muskegon  Lake  for 
vessels  drawing  7  feet.  The  work  was  taken  in  hand  by  the  Govern- 
ment in  1867,  old  piers  were  remodeled  and  extended  across  the  bar  at 
entrance,  channel  dredged,  and  a  through  depth  of  12  feet  obtained. 
Thereafter  the  piers  were  prolonged  as  necessitated  by  the  steady  lake- 
ward  progress  of  the  shore  line  and  sand  deposits  iu  advance  of  it,  and 
a  fair  12-foot  channel  thereby  maintained,  but  the  clear  way  between 
the  piers  was  only  180  feet,  making  entrance  dangerous  in  stormy 
weather.  After  1882  this  difficulty  was  remedied  by  building  exten- 
sions of  the  north  piw  on  a  line  300  feet  from  the  south  pier  and  con- 
necting the  old  and  new  lines  by  an  oblique  wing  of  crib  work  330  feet 
long.  In  1892  the  project  of  improvement  was  amplified  and  defined 
with  a  view  to  securing  and  maintaining  a  navigable  depth  of  15  feet. 
Its  estimated  cost  was  $260,000.  Prior  to  the  adoption  of  this  modified 
project  operations  had  been  carried  on  under  appropriations  made  from 
time  to  time  in  such  sums  as  wwe  called  for  to  meet  inunediate  neces- 
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sities,  but  without  defined  estimates  of  ultimate  cost.  The  expendi- 
tures for  the  work  so  doue  amounted  to  $262,914.18. 

The  total  expenditure  to  June  30, 1896,  was  $414,420.76,  when  the 
north  pier  and  revetment  ha4  a  completed  length  of  2,582.4  feet  and 
the  south  pier  1,482.5  feet.   The  available  channel  depth  was  14  feet. 

Expenditures  during  the  last  fiscal  year  were  applied  to  reconstmot- 
ing  the  8a})erstractnre  of  the  north  pier  from  station  0  to  3+23,  reen- 
forcing  both  the  north  and  south  piers  at  the  shore  line  with  a  row  of 
sheet  piling,  the  oonstraction  of  a  pile  prqjection  from  the  oblique  por- 
tion of  the  north  piei  to  interrupt  the  run  of  seas  along  it  and  prevent 
their  defiection  across  the  harbor,  and  to  dredging  to  maintain  the 
navigable  channel,  the  amount  of  material  removed  being  44,840  cubic 
yards. 


July  1,  1896,  balance  nnexpended  $49, 679. 26 

June  30, 1^,  amonnt  expended  during  fiscal  year   16, 921. 16 


Jnly  1,  1897,  balance  unexpended   33,668.10 

July  1,  1897,  oatstonding  liabilitieB   $244. 56 

Jnly  1, 1897,  amount  covered  by  nnoompleted  contzaotB   18, 131. 30 

  18,375.86 


July  1,  1897,  balance  available   15, 282. 24 


{Amnnnt  (eetimated)  reqaired  for  completion  of  existing  project  12S,  000. 00 
Aniounttbatcanbeprontablyexpendedinfiscalyearendmj^JnneSO,  1899  110,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  andT of  Bundiy civil  aotof  June  4, 1897. 

(See  Appendix  J  J  10.) 

11,  White  Laie  Harbor  J  Miehigan, — ^Theimprovementatthispointcon- 
templates  the  creation  and  maintenance  of  a  channel  200  feet  wide  and 
12  feet  deep  between  revetments  and  piers  extending  to  deep  water  in 
LakeMichigan,  thereby  providin  g  easy  entrance  to  White  Lake.  Before 
improvement  the  two  lakes  were  conDe<!ted  by  a  narrow  and  winding 
stream  with  a  navigable  capacity  of  only  5  feet.  The  estimated  cost  of 
the  improvement  was  originally  $170,530,80,  subsequently  increased  by 
additional  projects  of  1873, 1884,  and  189li  to  $337,550. 

The  total  expenditure  to  June  30, 1896,  was  $276,152.56,  and  the  har- 
bor works  then  comprised  a  north  pier  1,515  feet  long  projecting  into 
Lake  Michigan  356  feet  beyond  its  shore  line  and  a  south  pier  1,854 
feet  long  projecting  720  feet  beyond  the  shore  line.  The  available 
depth  at  entrance  was  10^  feet.  The  proposed  depth  of  12  feet  has  been 
obtained  from  time  to  time  by  dredging,  but  the  channel  so  made  soon 
shoals  again,  and  this  will  continue  to  be  the  condition  of  affairs  until 
the  piers  have  been  carried  to  the  curve  of  15  feet  depth  in  Lake  Mich* 
igan,  now  distant  abont  550  and  250  feet  from  the  ends  of  the  north  and 
south  piers,  respectively. 

The  amount  expended  during  the  last  fiscal  year  was  applied  to 
dredging,  32,979  cubic  yards  of  material  having  been  removed. 

Jnly  1,  1896,  balance  nnexpended   $13,397.44 

June  30, 1897,  amount  expended  daring  fiscal  year   4, 207.70 

Jnly  1,  1897,  balance  nnexpended   9, 189. 74 

Amonnt  (estimated)  required  for  completion  of  existing  project   48,000.00 

Amounttbat  can  beprofitablj^  expended  in  fiscal  year  ending  J  nne  30,1899  48, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867andof  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  J 11.) 


Digiiized  by 


430       BEPOKT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


13.  Pentwater  Harbor^  Michigan. — Originally  an  unnavigable  connec- 
tion existed  between  Lake  Michigan  and  Pentwater  Lake,  which  had 
been  improved  by  local  interests  so  as  to  afford  a  narrow  4-foot  channel 
at  the  time  the  Government  work  was  commenced  in  1867.  The  proj- 
ect of  improvement  then  adopted  and  followed  without  modification 
until  the  present  time  aimed  to  increase  the  channel  depth  to  12  feet 
and  maintain  it  between  revetments  and  piers  extending  into  Lake 
Michigan.   Its  estimated  cost  was  $327,713.40. 

The  total  expenditare  to  June  30, 1896,  was  $235,922.24.  The  length 
of  north  pier  and  revetment  was  2,223  fleet  and  of  south  pier  2,112  feet. 

Expenditures  daring  the  past  flscal  year  were  applied  to  dredging 
16,676  cubic  yards  of  material. 

The  present  piers  reach  to  but  little  beyond  the  10-foot  curve  in  Lake 
Michigan,  and  for  this  reason  a  greater  navigable  depth  can  not  be 
kept,  except  as  dredging  serves  to  give  it  temporarily.  Twelve  feet,  as 
called  for  by  the  approved  project,  can  be  obtained  and  held  with  any 
permanence  only  when  the  piera  shall  have  been  extended  to  the  15-foot 
curve,  now  300  to  400  feet  distanj;.  As  conditions  now  are,  no  matter 
how  deep  a  channel  may  be  made  by  dredging,  it  rapidly  sboals  to  a 
depth  of  9  or  10  feet  only.  The  limit  of  extension  at  present  author- 
ized is  200  feet  for  the  south  and  nothing  for  the  north  pier.  Th»  old 
portions  of  both  piers  should  be  rebuilt  above  water. 

Jnly  1, 1896,  balance  nnexpended   912,897.76 

Jane  30, 1897,  amonnt  expended  during  fiscal  year   6, 342. 73 

July  1,  1897,  balance  nnexpended   7, 656.  M 

July  1,  1897,  outstanding  liabilities   $15. 90 

July  1,  1897,  amount  covered  by  uncompleted  contracts   193.23 

  209.13 

July  1, 1897,  balance  available   7, 346. 81 

{Amount  (estimated)  required  for  completion  of  existing  project   78, 893. 40 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1899  40, 000.00 
Submitted  iu  compliunce  with  requirements  of  sections  2  of  river  and 
harbor  ucts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  12.) 

13.  Iiudington  Harbor ,  Michigan. — Before  the  Government  undertook 
any  work  for  improving  this  harbor  local  enterprise  had  made  a  narrow 
7-foot  channel  from  Lake  Michigan  to  Pere  Marquette  Lake,  and  main- 
tained it  for  several  years.  The  Government  work  was  commenced  in 
18G7,  with  the  purpose  of  enlarging  the  channel  to  a  width  of  200  feet  and 
depth  of  12  feet  and  protecting  it  by  piers  projecting  into  Lake  Michi- 
gan. The  estimated  cost  was  $270,682.  The  "improvement  was  duly 
made,  and  subsequently  maintained  by  periodical  dredging  and  pier 
extensions.  In  1S90  the  scope  of  the  design  was  enlarged,  and  18  feet 
was  fixed  npon  as  the  depth  to  be  obtained,  thereby  necessitating  exten- 
sions of  500  and  700  feet  to  the  north  and  south  piers,  respectively.  It 
was  fhrtlier  designed  tliat  these  extensions  should  be  so  made  as  to 
increase  the  width  at  entrance  to  250  feet.  These  extensions  have  been 
80  made,  but  the  full  deptii  of  18  feet  has  not  yet  been  Ailly  realized. 

The  total  expenditure  on  the  original  and  modified  projects  to  June 
30, 1890,  was  $360,205.36,  resulting  in  a  14-foot  channel  between  piers 
aggregating  3,833  feet  in  length. 

The  amount  spent  during  the  last  fiscal  year  was  applied  mainly  to 
dre<lging  and  repairs  of  piers.  The  amount  dredged  was  .58,827  cubic 
yards,  by  which  the  de|)th  of  channel  was  temporarily  increased  to  18 
feet. 
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Jul^l,  1896,  balance  unexpended  $28,228.74 

Jane  30, 1897,  Amoant  expended  duxiDg  fisoal  yaax   8, 614. 64 

July  1,  1897,  balance  unexpended   19, 614. 20 

July  1,  1897.  ontBtanding  liabilities   $448. 14 

July  i,  1897,  amount  covered  by  unoompleted  oontracta   8, 995. 19 

  9, 438. 33 

July  1,  1897,  balance  available   10;  175. 87 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80,1899   16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  oif  xiTer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  13.) 

14.  Manistee  Harbor,  Michigan. — Before  tbe  Government  undertook 
any  work  at  this  place  local  enterprise  had  opened  an  entrance  to  the 
river  for  vessels  drawing  7  feet.  Systematic  work  was  commenced  by 
the  Government  in  1867,  under  a  project  for  pier  construction  and 
dredging}  with  a  view  of  forming  and  maintaining  a  navigable  channel 
12  feet  deep  at  the  entrance  to  and  between  the  piers.  The.project  was 
extended  in  1873  to  include  dredging  in  the  river  for  a  distance  of 
about  1,350  feet  inside  the  shore  end  of  piers  and  to  constructing 
revetments  along  the  line  of  channel  so  dredged.  In  1890  the  scope  of 
operations  was  again  extended  to  include  dredging  a  channel  15  feet 
deep  throughout  the  length  of  the  Manistee  Kiver,  a  distance  of  about 
8,000  feet,  from  Lake  Michigan  to  Manistee  Lake,  and  to  extending  the 
north  and  south  piers,  respectively,  to  the  18  and  14  foot  curves  in 
Lake  Michigan,  with  a  view  to  maintaining  that  depth  of  channel  at 
the  entrance.  The  river  channel  was  dred^d  through  in  1891-92,  and 
the  proposed  extension  of  the  north  pier  was  completed  in  1893.  The 
south  pier  has  not  yet  been  extended. 

The  cost  of  all  the  work  done  to  June  30, 1896,  was  $347,825.84.  The 
total  length  of  ]>iers  was  then  4,105  feet,  and  tiie  available  depth  at 
entrance  and  between  them  li  feet,  that  in  the  river  above  being  bat 
12  feet 

The  unount  expended  dnriug  the  last  fiscal  year  was  applied  to  the 
reconstruction  of  the  8ui>erstmctnre  of  389  feet  of  the  north  pier  and 
516  feet  of  tbe  south  pier,  and  dredging  both  at  the  entrance,  between 
piers,  and  in  the  river,  t^e  amount  of  material  removed  having  been 

28,018  cubic  yards. 

The  350-foot  extension  of  the  south  pier,  as  contemplated  by  the 
present  approved  project,  has  become  urgently  necessary  for  preserv- 
ing tbe  prescribed  depth  at  entrance. 

Jnly  1, 1^,  bidance  unexpended  $37, 174. 16 

June  30, 18^,  amount  expended  during  fiscal  year   12, 175.96 

July  1,  1897,  balance  unexpended   14,998.18 

July  1,  1897,  amount  covered  by  unoompleted  contracts   1,500.00 

July  1,  1897,  balanceavailablo   13,  498. 18 

{Amount  (estimated)  required  for  completion  of  existing  project   50, 000. 00< 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1899  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actsof  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J 14.) 

15.  Harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mick. — The 
great  need  of  a  harbor  of  reftige  in  this  vicinity  has  long  been  recog- 
nized, and  the  peculiar  adaptability  of  Portage  Lake  led  to  its  selectqon 


Digiiized  by 


Google 


432      REPORT  OF  THE  CHIEF  OF  ENOINeERS^  U.  S.  ARMY. 


for  this  purpose  as  far  back  as  1878.  In  1879  Congress  made  the  first 
appropriatiun  for  the  work,  bat  its  amount,  $10,000,  was  wholly  inade- 
quate for  the  object  in  view,  and  the  subsequent  appropiiatious  have 
been  iusufflcient  to  complete  the  work. 

The  expenditure  to  June  30, 1890,  was  $111,451.61. 

The  amount  expended  during  the  la«t  fiscal  year  was  applied  to 
dredging  34,542  cubic  yards  in  the  channel,  and  to  rebuilding  a  sab- 
Btandal  new  chfumel  wall  to  rephice  the  old  one  of  the  soath  pier,  in 
this- way  restoring  it  to  a  good,  serviceable  condition. 

The  local  interests  concerned  in  this  improvement  are  very  small,  so 
much  so  that  no  record  of  local  commerce  can  be  obtained,  and  it  is 
freely  admitted  that  no  exhibit  could  be  made  that  would  justify  any 
considerable  expenditure  by  the  Government  on  that  account  alone; 
but  there  can  be  no  question  as  to  the  benefits  that  a  safe  and  easily 
entered  harbor  of  refuge  at  this  point  would  supply  to  general  commerce. 

The  money  now  available  will  be  expended  in  restoring  the  south 
pier.  With  these  results  accomplished  both  piers  should  be  promptly 
extended,  if  the  harbor  of  refuge  project  is  ever  to  be  realized.  They 
must  go  out  to  the  20'foot  curve,  if  the  prescribed  depth  of  18  feet  is  to 
be  maintained,  and  nothing  less  than  that  will  make  the  harbor  of  any 
considerable  service  as  a  refuge.  This  would  require  extensions  of  700 
and  900  feet  to  the  north  and  south  piers,  respectively,  which  would 
cost  about  $125,000  if  built  under  a  single  appropriation,  bat  much 
more  if  the  work  has  to  be  done  in  short  sections.  To  dredge  the  chan- 
nel between  the  piers  to  a  depth  of  18  feet  would  require  the  excava- 
tion of  about  300,000  cubic  yaxds  of  material,  and  woiUd  probably  cost 
about  $35,000. 


Jnly  1,  1896,  balance  unexpended  $39,048.39 

Jane  30, 1897^  amoant  expended  daring  fiscal  year   12,666.01 


Jnly  1,  1897,  balance  nnezpended   26, 392. 85 

July  1, 1897,  outataoding  liabilities   $159.08 

Jnly  1, 1897,  amoont  oovered  by  unoompleted  oontraoti ......   11, 318. 41 

—   11,477.44 


Jnly  1,  1897,  balance  araUable   14,914.91 


Amonnt  (eatlmsted)  reqaired  for  oompletion  of  exiBtinf;  project   160, 000. 00 

Atnonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30,1899  160, 000. 00 
Submitted  in  compliance  with  reqairemeota  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snudry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  J  J  15.) 

16.  Frankfort  Harbor,  Michigan, — Before  any  work  was  done  by  the 
Government,  Lake  Aux  Bees  Scies  (Frankfort)  could  be  entered  from 
Lake  Michigan  by  a  uarrow  and  uncertain  channel  3  or  4  feet  deep. 
Tlie  project  adopted  on  commeucing  improvements  in  1867  was  to  dredge 
a  new  connecting  channel  12  feet  deep  and  200  feet  wide,  and  to  protect 
its  sides  by  pile  revetments  and  its  entrance  by  crib  piers  extending 
672  feet  into  Lake  Michigan  on  the  north  side  and  832  feet  on  the  south 
dde.  The  estimated  cost  was  $146,400.  This  project  was  afterwards 
modified  &om  time  to  time  to  provide  for  repairs,  dredging,  and  neces- 
sary pier  extension,  until,  in  the  project  as  adopt^  in  1892,  the  original 
estimate  had  been  increased  to  (325,669.85  as  the  total  estimated  cost 
of  original  constraction,  miuntenance  and  repairs,  and  new  work. 
The  river  and  harbor  act  of  Jane  3,  1&96,  provides  for  a  navigable 
channel  18  feet  deep. 

Up  to  the  close  of  the  fi.scal  year  ending  June  30,  1896,  the  total 
expenditure  was  $291,224.43.  The  north  pier  had  a  tengUi  of  1,499 
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linear  feet,  aad  the  south  pier  1,137  feet,  while  an  uncertain  channel  12 
feet  deep  was  maintained  by  repeated  dredgings. 

The  amount  es^nded  during  the  past  fiscal  year  was  applied  to 
building  the  Bnp«r8tructare  to  600  feet  of  the  cribs  placed  in  position 
the  preeeding  season,  and  to  dredging,  37,6d3  cubic  yards  of  mateorial 
having  been  removed. 

In  addition  to  the  pier  extensions  made  by  the  Govenunent,  the 
Toledo  and  Ann  Arbor  Railway  Company,  under  authority  issued  by 
the  Secretary  of  War  January  10,  1896,  added  400  feet  to  the  south 
pier  extension  at  its  own  expense,  for  the  better  protection  of  its  trans- 
lake  car-ferry  service,  it  having  been  specifically  provided  in  such 
authorization  that  the  work  shfdl  conform  in  all  respects  with  plans 
and  specifications  relating  to  simUar  work  that  is  bdng  done  by  the 
Government. 

An  extension  of  600  feet  to  the  north  pier,  supplementing  that  being 
made  by  the  railway  company  to  the  south  pier,  is  essential  to  com- 
pleting the  improvement  bo  as  to  provide  a  navigable  depth  of  IS  feet, 
as  required  by  the  river  and  harbor  act  of  June  3, 1896.  Tha  cost  of 
such  extension  is  estimated  at  $65,000. 

Jnly  1,  1896,  balance  uDezpmded  $61,718.93 

June  30,  1897,  amonnt  espeaded  dnring  fiseal  year.   33, 124. 10 


Jnly  1,  1897,  balance  imezpended   18,  &89. 82 

Jnly  1,  1897,  outstanding  liabilitiee   240. 16 

Jnly  1,  1897,  balance  avaUable   18, 349. 66 

Amonnt  (estimated)  reqnited  for  completion  of  existins  project   65, 000. 00 

Amoantthatoanbeprofltabl^expendedinflBcalyearendmg JnneS0,1899  ^  000,00 
Sabmitted  in  complianoe  with  reqairements  of  aeetions  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  snudKy  eivil  act  of  June  4, 1867. 

(See  Appendix  J  J  16.) 

17.  Okarlevoia;  Harbor,  Michigan, — The  improvements  at  this  place 
are  designed  to  furnish  acce&s  to  Bound  and  Pine  lakes,  situated  in 
the  northern  part  of  the  peninsula  between  Grand  and  Little  Traverse 
bays.  The  original  oatlet  from  these  lakes  to  Lake  Michigan  was  a 
narrow  stream  through  whidi  boats  drawing  only  2  or  3  ^et  could 
pass.  Local  enterprise  improved  these  conditions  by  dredging  and  pier 
oonstmction  so  as  to  permit  the  passage  of  vessels  drawing  6  feet. 
Work  was  then  commenced  by  the  Government  with  an  appropriation 
of  $10,000,  made  in  the  river  and  harbor  act  of  August  14, 1876,  the 
project  providing  for  dredging, a  straight  channel  100  feet  wide  to  a 
navigable  depth  of  12  feet  through  Fine  Biver  to  Bound  Lake  and 
protecting  its  sides  by  pile  revetments  and  its  entrance  by  crib  piers 
150  feet  apart,  extending  to  12  feet  of  water  in  Lake  Michigan.  This 
project  was  extended  to  provide  a  revetted  channel  12  feet  deep  from 
Bound  to  Fine  Lake.  With  this  modification  the  estimated  total  cost 
was  $186,000.  The  amount  expended  to  June  30, 1896,  was  $115,502.55, 
bringing  the  piers  and  revetments  to  the  condition  above  indicated, 
and  serving  to  keep  the  channel  open  to  navigation  by  repeated 
dredgings. 

The  amount  expended  dnring  the  last  fiscal  yetur  was  applied  to  tiie 
putial  reconstruction  of  the  north  pter. 

The  approved  project  calls  for  a  channel  12  fleet  deep,  and  this 
requires  that  the  piers  shall  e:xtend  to  at  least  that  depth  in  Lake 
Mictugan.  The  north  pier  fulfills  that  condition,  bnt  the  south  pier 
must  be  prolonged  200  feet  to  do  so. 
Biva  97  ^28 
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Jnly  1,  lM&_b»laiLoe  nnexpamled  m,9n.4» 

June  80, 1897,  amount  expended  during  fiscal  year   8, 191. 15 

July  1,  1897,  balance  unexpended   31, 806b  30 

Jn^  1, 1867,  outstanding  liabilities   9625.70 

Jofy  If  180T,  amoant  covered  by  nncompleted  contract*   6^  068.  SH 

  5,6M.S1 

July  1,  1897,  balance  available   18,  111.  99 

{Amount  (eetimnted)  reqnireil  for  completion  of  existing  project   45, 500. 00 

Amonnttiiatoanbe profitablyexpeudediufiscalyeur ending JuueSO,  1899  25,000.00 
Snbuiittcd  in  cotiiplianee  with  nMinirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  Mid  of  anndi^r  civil  Act  ol'  June  4, 1897. 

(See  Appendix  J  J  17.) 

18.  Petoshey  Harbor ^  Michigan. — Petoskey  is  so  sitnated  on  the  south- 
east shore  of  Little  Traverse  Bay  that  its  water  front  is  wholly  exposed 
to  winds  coming  froni  between  west  and  northweBt,  and  when  high 
galea,  with  a  sweep  of  u»nre  than  100  miles  across  Lake  Michigan,  blow 
fivnn  that  qnarter,  it  is  imimssible,  or  at  least  hazardons,  to  make  a 
landing  in  tne  immediate  vicinil^.  Tbeqnestion  of  improving  this  oou- 
dition  of  affairs  has  been  under  consideration  since  1884.  Work  was 
commenced  in  1895,  pursaant  to  the  river  and  harbor  act  of  August  18, 
1894. 

The  estimated  total  cost  of  the  project  named  in  the  act  was  tl70,000, 
and  it  is  described  in  the  report  to  which  reference  is  made  as  tho 
construction  of  an  outer  and  detached  work,  so  designed  as  to  shelter 
the  landing  and  possibly  to  furnish  additional  area  within  which  ves- 
sels could  take  shelter  on  occasions.'*  The  total  expenditure  on  account 
of  the  harbor  to  June  30, 1886,  was  $35,586.93,  resultiog  in  the  coa- 
stmction  of  600  feet  of  the  breakwater  pier. 

The  amount  expended  during  the  last  fiscal  year  was  applied  to 
extending  the  west  breakwater  200  feet. 

July  1, 1896,  bali^Qce  luidzpended  917,419.07 

Jane  SO,  1897,  amount  expended  during  flaoal  year   14,  908l  19 

Joly  1,  1897,  balance  unexpended   2,503.88 

r  Amount  (estimated)  Tcqniied  for  completion  of  existing  project   117,000.00 

J  Amount  tiiat  can  be  profitably  expended  in  fiscal  yeareuding  June  30, 1899  66,O00tQO 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[  harbor  acts  of  1866  and  1867  ana  of  snndry  oivil  Aot  of  June  4, 1897. 

(See  Appendix  J  J  18.) 

19.  Removina  sunken  vessels  or  crafi  ohstrveHnff  or  endangering  navi- 
gation.— Wreck  of  steamer  Eetd. — ^The  abandoned  wreck  of  steamer  Jtoid 
was  removed  from  St^  Joseph  Harbor  on  May  23, 1807,  by  hired  labw, 
after  bids  for  its  removal  had  been  received,  as  required  by  law,  and 
rejected  as  excessive.  The  cost  of  the  removal,  inolading  advertising 
and  printing,  was  $141.18. 

(See  Appendix  J  J  19.) 


SUBVBTS  KADE  IN  OOMFLIAITOB  WITH  BIVBB  AND  HABBOB  ACT  OF 

JUNE  3, 1896. 

The  surveys  of  the  following  localities,  required  by  the  act  of  June  8, 
1896,  were  made  by  the  local  engineer,  Gapt.  O.  McD.Townaend,  Corps 
of  Engineers,  and  reports  thereon  submitted  through  the  division 
engineer,  Ool.  Henry  M.  Kobert,  Corps  of  Kiigineerii: 

1*  Survey  of  South  Haven  Harbor ,  Michigan, — Captain  Townsend  sub- 
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mifited  report  of  snrrey  January  21, 1897.  He  states  that  periodic 
fEredging  win  always  be  necessary  to  maiDtain  this  harbor,  bat  that  its 
oonditiou  would  be  nrnch  improTea  by  extending  the  piers  to  the  15-foot 
eoBioor  in  Lake  Michigfm  saad  r^airing  existing  stroetoies.  The  cost 
of  the  proposed  work  is  estimated  at  tl08,d0ft.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc  Ko.  279,  Fifty-fourth 
Oongress,  second  session.  (See  also  Appendix  J  J  20.) 

2.  Survejf  of  Juarbor  at  Molland  {Blaik  Iiake)j  Mieh.j  with  a  view  of 
ohtaininff  a  IS-foot  depth  oftoater. — Oaptaiu  Townsend  submitted  report 
of  survey  January  5, 1897.  The  plan  of  improvement  presented  for 
secnring  a  16-foot  channel  depth  at  the  present  stage  of  Lake  Michigan 
provides  for  pier  extension,  repairs  to  existing  structures,  and  dredg- 
ingy  and  is  estimated  to  cost  $240,000.  The  report  was  transmitted  to 
Oongress  and  printed  in  House  Doc.  Ko.  272,  Fifty-fourth  Congress, 
second  session.   (See  also  Af^ndix  J  J  21.) 

3*  Survey  of  Lmit^Um  Rarbor^  Michigan. — Captain  Townsend  sub- 
Kitted  rc^rt  of  survey  January  2, 1897.  The  plan  of  improvement 
proponed  contemplates  obtaining  a  channel  depth  of  18  feet  below  the 
present  water  level  of  Lake  Uic^gan,  and  provides  for  pier  extensions, 
reeonstruotion  and  repairs  to  existing  structures,  »ad  dredging.  The 
cost  is  estimated  at  $210,000.  The  reconstruction  and  repairs  to  exist- 
ing stmctnres  will  be  required  for  the  maintenance  of  the  existing  proj- 
ect. The  report  was  transmitted  to  CongreHS  and  printed  in  House 
Doc  Ko.  273,  Fifty-fborth  Congress,  second  session.  (3ee  also  Appen- 
dix J  J  22.) 

4.  Survey  of  Gha/rl&coix  Harbor^  Michigan^  with  a  view  of  obtaining 
16  foot  depth  of  water. — Captain  Townsend  submitted  report  ot  survey 
December  19,  1896.  The  plan  of  improvement  presented  provides  for 
pier  extension  and  dredging,  together  with  repairs  to  existing  struct- 
ureft»  and  the  total  cost  of  saek  work  is  estimated  to  be  $160,000.  The 
local  office  considers  the  proposed  improvement  to  be  worthy  and 
justified  by  the  interests  of  commerce,  but  states  that  no  extension  of 
the  existing  project  should  be  undertaken  by  the  General  Government 
until  the  local  authorities  remove  the  present  bridge  across  PineBiver, 
which  would  be  a  serious  obetmctiou  to  navigatiou  for  vessels  of 
greater  drtrft  than  is  contemplated  by  the  existing  project.  The  views 
of  tiie  locfd  officer  are  concurred  in  by  the  Chief  of  Engineers.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  Ko.  144, 
I^ffy-foorth  Congress,  second  session.  (See  also  Appendix  J  J  23.) 

WPEOVEMENT  OF  BIVEES  AKD  HAEB0Ri3  ON  THE  EASTERN  COAST  OF 
MICHIGAN  AND  OF  WATEBS  CONNECTING  THE  GREAT  LAKES. 

fniis  district  was  in  the  charge  of  Lieut.  Col.  6.  J.  Lydeoker,  Corps 
of  Engineers,  having  under  bis  immediate  orders  Lieut.  James  B.  Cav- 
anaugh,  Corps  of  Engineers,  to  September  25, 1896,  and  Lieut.  James 
y.  Mclndoe,  Corps  of  Engineers,  siuee  September  27, 1896. 

1.  Ship  channel  connecting  waters  of  the  Great  Lake*  between  Chicago, 
Ihthtth.,  amd  Buffed. — When  this  project  was  adopted  the  availaUe 
depth  in  the  connecting  waters  of  the  Gieat  Lakes  was  about  16  feet, 
a  cenditMm  that  had  been  1nx)ught  about,  in  part,  by  successive  improve- 
ments of  several  localities  where  the  original  depth  has  been  from  6  to 
10  or  12  feet  only.  In  the  meantime,  and  pursuant  to  Congressional 
legislatitHi,  projects  bad  been  inaugurated  for  obt^uing  a  navigable 
depth  (tf  20  feet  through  the  St.  Marys  Falls  CanaJ,  Hay  Lake  Channel 
(rf  et.  Marys  Hirer,  and  Limekiln  oroasing  in  Detroit  Biv^.  To  sup- 
plement this  work  and  provide  a  channel  of  like  navigable  d^u 
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through  other  shoal  places  in  the  line  of  hike  travel  irom  the  head  of 
Lake  Superior  or  Lake  Michigan  to  Buffalo,  at  the  foot  of  Lake  Erie, 
the  river  and  h wbor  act  of  Jnly  13, 1892,  appropriated  as  follows : 

For  ship  channel  twenty  and  twenty-one  feet  in  depth  uid  a  minimnm  width  of 
three  hundred  feet  in  the  shallowH  of  the  connecting  waters  of  the  Great  Lakes 
between  Chioago,  Duluth,  and  finffalo,  three  hundred  and  ueventy-five  thousand 
dollars :  Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  aa  may  be  necessary  to  carry  out  the  plans  proposed  by 
GeneriU  O.  M.  I'oe,  Corps  nf  Engineers,  United  States  Army,  dated  January  twen- 
tieth, eighteen  hundred  and  ninety-one,  and  printed  as  liouee  Executive  Docoment 
Numbered  Two  hundred  and  seven,  second  session.  Fifty-first  Congress,  for  sncdi 
ship  channel,  to  be  paid  for  as  appropriations  may  i^m  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  two  million  nine  hundred  uid  sixty-fire  liioa- 
sand  dollars,  exolnsire  of  the  amount  herein  appropriated. 

The  estimated  total  cost  of  work  contemplated  by  the  foregoing  pro- 
vision was  $3^,000. 

Oi>eratioD8  on  this  project  were  commenced  under  contracts  entered 
into  Becember  31,  1892  (actual  work  not  beginning  until  the  following 
spring),  and,  supplemented  by  subsequent  contracts,  have  continued 
until  the  present  time,  except  as  temporary  suspensions  became  neces- 
sary on  account  of  lack  of  funds  or  the  nnfavorable«weatber  conditioos 
that  prevail  annually  between  the  months  of  JS'ovember  and  May.  The 
aggregate  amount  of  excavation  accomplished  under  the  several  con- 
tracts to  June  30,  1896,  was  7,852,730  cubic  yards. 

The  amount  ex]>end6d  to  June  30, 1896,  was  $1,694,394.38,  and  the 
result  of  it  was  to  have  entirely  or  nearly  completed  at  that  time  chan- 
nels through  all  of  the  shoals  contemplated  in  the  original  estimate,  as 
follows: 

Sections  1  and  2. — ShoaU  at  the  head  of  St.  Marys  Biver. — Ohannela 
excavated  to  a  width  of  300  feet  and  depth  of  21  feet  Gontracta  com- 
pleted. 

Section  3, — Ledge  of  Umegtone  roek  abreast  of  Sailors  JSneampment 
IslanA,  8t.  Marys  River. — General  excavation  of  channel  completed  to 
a  width  of  300  feet  and  depth  of  21  feet,  but  considerable  work  of 
clearing  to  bottom  grade  remaining  to  be  done. 

Section  4. — Shoal  in  Mud  Lake^  1^  miles  below  Sailors  Encampment 
Island.— Qh2,n\iQl  excavated  to  width  of  300  feet  and  depth  of  21  feet 
Contract  completed. 

Section  5. — Shoals  at  foot  of  Lake  Huron. — Ohannel  nearly  completed 
with  a  width  of  2,400  feet  and  depth  of  21  feet;  east  half  of  channel 
ftilly  completed  and  opened  to  navigation,  and  t^e  west  half  nearfy 
completed. 

Section  6. — Ohannel  20  feet  deep  from  deep  water  in  St  Olair  Biver 
through  St  Glair  Flats  Canal  and  to  deep  water  in  Lake  St.  Clsdr; 
greatest  width  650  feet  in  the  river  above  the  canal,  800  feet  in  the  lake 
below  canal,  and  about  280  feet  through  the  canal,  where  the  waterway 
is  between  parallel  dikes  300  feet  apart   Contract  completed. 

Section  7. — Grossepoint  Flats  at  foot  of  Lake  St.  Ciatr,  and  through 
shoal  water  north  of  these  flats. — Ohannel  completed  for  a  length  of 
about  20,000  feet,  800  feet  wide  and  20  feet  deep;  channel  dredged  for 
a  further  distance  of  18,400  feet,  but  not  cleaned  up;  a  length  of  about 
20,000  feet  remained  to  be  dredged,  but  tte  deptik  of  cn^ng  in  thia 
portion  averages  only  about  1  foot. 

Section  8. — Bar  at  mouth  of  Detroit  Biver. — Ohannel  excavated  to  i 
width  of  800  feet  and  depth  of  21  feet,  with  many  projections  left  above 
grade  and  considerable  clearing  up  required  to  complete  the  work. 

During  the  fiscal  year  ending  Jnne  30, 1897,  operations  resulted  in 
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completing  all  the  aufinisfaed  work  referred  to  above,  except  that 
in  section  8,  and  that  section  will  also  be  finished  in  a  very  short  tune 
•if  the  contractor  makes  proper  effort  to  do  so.  The  removal  of  a 
bad  shoal  at  the  foot  of  Mad  Lake,  oppcwite  Point  Anx  Fr6ne8  was 
also  nearly  completed.  Expenditures  daring  the  year  amounted  to 
$518,117.97,  and  at  its  close  there  were  oatstwiding  liabilities,  in  the 
nature  of  amounts  due  coutractorB  for  completed  work,  etc..  aggregat* 
ing  about  $177,600.88  more. 
The  sundry  civil  act  approved  June  4, 1897,  appropriated  $1,090,000 
for  coDipletiug  improvement  of  channel  connecting  the  waters  of  the 
Great  Lakes  between  Chicago,  Dnluth,  and  Buffalo,  including  neces- 
sary observations  and  investigations  in  connection  with  tlie  preserva- 
Uou  of  such  channel  depth."  •  •  •  This  makes  the  total  .of 
appropriation  equal  to  original  estimate  of  total  cost,  and  it  will  suffice 
for  doing  all  that  was  contemplated  by  that  estimate;  but  the  estimate 
was  predicated  on  such  general  information  as  was  available  at  the 
time,  no  si}ecific  surveys  baring  then  been  made^  and  the  development 
of  shoals  or  dangers  then  unknown,  or  not  considered  in  the  estimate, 
was  indicated  as  being  highly  probable.  It  is  now  certain  that  addi- 
tional fands  will  be  required  for  the  proper  completion  of  this  impor- 
tant commercial  highway,  but  the  submission  of  an  estimate  for  that 
purpose  is  deferred  until  called  for  by  Congress. 

Traffic  through  the  St.  Marys  Biver  section  of  this  channel  during 
the  navigable  season  of  1896  comprised  16,239,061  tons  of  freight,  valued 
at  $195,146,842,  and  tlirough  the  Detroit  Biver  about  27,900,520  tons, 
valued  at  $.300,000,000. 

July  1, 1896, balance  anexpended    96S8,388.68 

Amoant  appropriated  "by  anndry  civil  aot  approved  June  4,  1897   1, 090^  000. 00 

1,648, 383.68 

Jane  30,  1897,  amoant  expepded  daring  fiscal  year   518,117.97 

Jaly  1,  1897,  balance  nnexpended  ^   1,130,266.71 

Jnly  1, 1897,  ontBtanding  liabUitleB  «177, 006. 88 

Jnly  1, 1897,  amonnt  ooTend  by  oncompleted  ocmtnurte ....     2, 610. 79 

—   180,217.67  ■ 

Jnly  1,  1897,  balance  available   960^  048. 01 

<See  Appendix  K  K  1.) 

S.  8t.  Marys  Biver  at  the  f  oZIi,  ifteM^aii.— When  the  present  prqjeot 
of  improvement  was  adopted  the  maximum  draft  which  vessels  could 

carry  through  the  canal  and  locks  at  Sault  Ste.  Marie,  Mich.,  was  16 
feet;  the  old  State  Lock  of  1855  was  700  feet  long  between  gates  and 
70  feet  wide,  with  11^  feet  of  water  over  miter  sills;  the  United  States 
Lock  of  1881,  now  known  as  the  Weitzel  Lock,  was  515  feet  long 
between  gates  and  80  feet  wide,  with  17  feet  depth  over  miter  sills. 
Immediately  after  the  Weitzel  Lock  was  opened  to  traffic  an  astonish- 
ing increase  in  commerce  took  place:  a  like  increase  in  the  size  of  the 
vessels  engaged  in  it  followed,  and  a  correspondiug  increase  of  navi- 
gable depth  and  locking  capacity  became  imperative.  The  project  of 
October  18, 1886,  was  promptly  adopted  to  meet  these  reqnirements,  its 
leading  featnres  being  to  construct  at  the  site  of  the  old  State  Look  a 
new  lock  800  fbet  long  between  gates,  100  fbet  wide,  with  a  depth  of  21 
feet  over  miter  sills,  and  to  provide  it  with  the  best  possible  operat- 
ing machinery  for  the  rapid  passage  of  commerce,  the  canal  and  its 
approaches  to  be  enlarged  and  deepened  correspondingly.  The  esti> 
mated  cost  of  the  projected  work  was  $4,738,866.  Deteils  of  prqject 
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and  estimate  are  published  ia  tiie  Aouual  Beport  of  the  Ghief  at 
Aeers  for  1887,  pages  2220  to  2223. 

Work  was  commenced  in  1887  and  is  still  in  progress;  nutil  1890  it 
was  prosecuted  under  sueoessive  appropriations,  bat  the  river  and  har- 
bor act  of  September  19,  1890,  provided  for  its  completion  under  the 
continuing-contract  system,  and  the  appropriation  made  by  the  sundry 
civil  act  of  March  2, 1895.  brought  the  aggregate  of  appropriations  up 
to  the  amonnt  called  for  by  the  original  estimate. 

The  amount  expended  to  June  30, 1896,  was  $3,319,161.16,  and  the 
general  condition  of  the  improvement  was  then  as  fbllows:  The  look 
was  practically  completed  and  most  of  its  operating  maohinery  set  op; 
tiie  walls  and  floors  of  the  power  house  weret  completed  and  material  fur 
its  roof  delivered;  the  gmeral  work  of  deepening  the  canal  was  finished, 
but  q;>erati(Hi8  on  the  immediate  approaches  were  still  in  progress. 

Operations  during  the  past  fiscal  year  have  resulted  in  completing  all 
work  under  contract,  except  that  relating  to  the  power  house.  The 
new  800-foot  lock,  now  known  as  the  Poe  Lock,  was  opened  to  traffic  at 
10  a.  m.,  August  3, 18P6,  and  from  that  time  to  the  end  of  the  fiscal 
yenr  5,839  vessels  passed  through  it,  the  aggregate  registered  tonnage 
being  6,812,586,  navigation  of  the  St.  Marys  Biver  having  been  sus- 
pended from  December  9, 1896,  to  April  20,  1897. 

The  lock  was  put  in  service  at  the  etvliest  date  possible,  but  a  great 
deal  of  work  yet  remains  to  be  done  for  the  satisfactory  completion  of 
many  details  of  the  operating  machinery  and  power  house,  grading 
and  regulating  grounds,  removing  the  old  movable  dam  and  replacing 
it  by  a  new  structure  anitably  adapted  to  the  enlarged  canal  «id 
increased  traffic,  etc.  No  additional  estimate  is  submitted,  as  the  bal- 
ance of  previous  appropidatdk>na  viU  suffice  &r  all  work  now  oontem- 
plated. 

The  commerce  passing  the  Falls  of  the  St.  Marys  Hiver  during  the 
navigable  season  of  1S96,  a  i)eriod  of  232  days,  comprised  16,239,061 
tons  of  freight,  valued  at  $195,146,842.  The  number  of  passengers 
reported  on  vessels  during  the  same  period  was  37,066. 

July  1, 1896,  bnlaoce  unexpended   $1,444,742,60 

October  28, 1896,  repayment  of  disallowaDce  of  part  of  voaoher  24,  Sep. 
tamber,  1896......;  f.   .80 

1,444,748.40 

Jnne  30, 1897,  amonnt  expended  dnring  fiBcalyear  (inolndiog  67  cents 

Skid  by  Treasaiy  Department,  aocottnt  wteibem  Union  Telraraph 
ompaay)  242,829.96 

Jnly  1, 1897,  balance  nnexpended   1,201,918.44 

July  1,1897,  ontstanding  Habilities  «59,B46.39 

Jnly  L 1887,  amonnt  covmd  by  mwcmiplBted  oontraoti          16, 898. 35 

  76,  739. 74 

Jnly  1, 1897,  balance  available   1, 125, 173. 70 

(See  Appendix  K  K  2.) 

3.  Operating  and  care  of  iSt  Maryg  jFVtZ<«  (kmal^  ItitihigtM^Thii  canal 
was  open  to  navigatiu>n  two  hundred  and  thirty-two  days  daring  the 
fiscal  year,  the  closed  winter  season  having  comprised  the  period  between 
December  8, 1896,  and  April  21,  1897.  The  old  lock  of  1881,  known  as 
the  Weitzel  Lock,  was  in  operation  throughout  the  navigable  season; 
the  new  800-foot  lock,  known  as  the  Poe  Lock,  was  first  opened  to 
traffic  August  3,  1896,  and  continued  in  service  thereafter,  both  locks 
being  operated  in  such  way  as  to  beat  serve  the  interests  of  otun- 
merce.  A  total  of  12,291  vessels,  aggre^^ating  12,277,458  registered 
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tonnage  nnd  carrying  11,827^59  tons  of  freight  aad  20,900  passengers, 
passed  through  the  locks  in  5,780  lockages. 

-  The  staple  articles  transported  were  2,064,270  tons  coal,  7.733,707 
barrels  flonr,  41,799,722  bushels  vheat,  26,964,541  bushels  gram  other 
than  wheat,  107,036  tons  manufactured  and  pig  iron,  215,254  barrels 
salt,  110,746  tons  copper,  5,414,188  tons  iron  ore,  664,123  feet  B.  M. 
lumber,  240  tons  silver  ore,  14,469  tons  building  stone,  and  441,122 
tons  unclassified  freight. 

The  Canadian  Canal  was  opened  to  navigation  during  the  fiscal  year 
two  hundred  and  thirty-four  days.  A  total  of  4,550  vessels,  aggregat* 
ing  3,655,885  registered  tonnage  and  carrying  3,990,218  tons  of  freight 
and  13,110  passengers,  were  passed  in  2,717  lockages. 

The  amount  expended  during  the  flsoal  year  ending  June  30, 1897, 
was  t78,104.05. 

(See  Appendix  K  K  3.) 

4,  Hay  Lake  Chaimely  8t.  Marys  Eiver^  Michigan. — Before  improve- 
ment navigation  via  Hay  Lake  was  impossible  for  commercial  purposes 
on  account  of  rapids  and  shoals  at  the  head  and  foot  of  the  lake.  The 
original  project  of  improvement,  October  27, 1882,  contemplated  a  ehan- 
nei  300  feet  wide  and  17  feet  deep  through  the  obstructed  sections,  so 
as  to  pass  from  the  then  navigable  channel  of  the  St.  Marys  Biver  into 
Hay  Lake  at  the  head  of  Sugar  Island,  and  then,  by  way  of  the  Middle 
Keebish,  to  r^oin  the  navigable  chann^  of  the  river  at  the  foot  of  Sugar 
Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a  safe  ronto  for 
travel  by  night,  which  was  not  practicable  by  theold  channel.  Theesti- 
mated  cost  of  uiis  project  was  $2,127,292.  The  project  was  modified  in 
1886  to  increase  the  navigable  depth  to  20  feet,  and  in  1896  to  make  the 
channel  wider  at  angles  and  other  critical  points.  The  estimated  cost  of 
the  modified  project  of  1886  was  $2,669,115. 

The  work  of  improvement  was  commenced  in  1883,  and  the  ronto 
opened  to  commerce  June  7, 1894,  though  the  full  width  of  channel  had 
not  then  been  completed  at  all  points.  Operations  since  then  hare  been 
directed  toward  obtaining  the  width  requisite  for  safe  navigation.  The 
river  and  harbor  act  of  September  19, 1890,  put  this  important  work 
under  the  continuing-contsact  system,  thereby  very  materially  ledocing 
its  cost  and  expediting  Ito  oompletzon. 

The  amount  expended  to  the  close  of  the  fiscal  year  ^ding  June  30, 
1896,  was  $1,877,858.96. 

The  improved  channel  was  excavated  to  a  depth  of  20  feet  below  the 
assumed  mean  water  surface  where  the  bottom  was  in  soft  material,  and 
21  feet  in  rock  or  other  hard  bottom,  except  for  a  length  of  about  2,500 
feet  of  rock  cutting  in  the  Middle  Keebish,  where  a  depth  of  only  20 
feet  was  made.  The  first  work  done  on  the  improvement  covered  this 
section  of  the  Keebish,  and  the  depth  of  excavation  there  was  referred 
to  a  higher  water  surface  than  that  subsequently  assumed  for  the  othw 
sections.  The  result  is  that  the  safe  navigable  depth  in  this  section  is 
approximately  2  feet  less  than  in  other  parts  of  the  improvement. 

The  result  of  this  improvement  is  that  practically  aH  commerce  of 
the  St.  Marys  River  now  passes  by  this  route,  as  only  rafts  and  a  few 
small  vessels  engaged  in  local  trafiic  continue  to  follow  the  old  channel ; 
the  distance  from  the  month  of  the  St.  Miurys  River  to  the  canal  at 
Sanlt  Ste.  Mane  is  shOTtoned  11  miles,  or  19  per  cent,  and  night  navi- 
gatlott  of  the  entire  ronto  is  now  safe,  whereas  it  was  impracticable 
before.  The  amount  of  freight  passing  through  this  improved  chan- 
nel during  the  navigation  season  of  1896  (231  days)  was  15,062,680  tons, 
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valned  at  $159,675,129;  for  the  season  of  1896  (232  days)  it  was 
16^9,061  tons,  valaed  at  $195,146,842. 

Baring  the  last  fiscal  year  several  isolated  shoals  on  or  near  the  line 
of  travel  were  removed,  and  the  width  of  channel  increased  at  angular 
points  or  other  places  where  special  danger  to  navigation  had  been 
fonnd  to  exist.  The  work  done  has  resulted  in  makiug  uavigation  easier 
and  very  much  safer. 

In  order  to  complete  the  improvement  so  that  navigation  may  be 
reasonably  safe  throughout  this  route,  it  is  highly  imx>ortaiit  that  the 
Middle  Neebish  section  be  made  wider  and  deeper;  the  depth  there,  as 
before  indicated,  is  less  than  in  any  other  portion,  being  about  1  foot 
less  than  in  the  8ofl>bottom  cliannels  and  2  feet  less  tlian  in  those  with 
bard  or  too^  bottoms;  the  cut  is  through  solid  rock  and  has  nearly 
v^tical  sides;  the  current  is  stronger  than  at  any  other  place.  Vessels 
passing  through  this  reach  generally  hold  closely  to  the  mid  channel 
ranges,  thereby  risking  collision,  between  those  passing  in  opposite 
directions ;  when  they  leave  these  ranges  there  is  the  risk  of  misjudging 
distances  and  striking  on  the  sharp  edge  of  the  rocky  cut.  These 
conditions  imply  grave  danger  of  a  vessel  being  sunk  at  any  time, 
especially  at  night  or  when  it  is  foggy,  and  if  such  mishap  take  place 
navigation  will  in  all  probability  be  completely  blocked  until  the  wreck 
can  be  removed.  The  estimated  cost  of  the  completed  improvement 
was  92,669,115,  and  the  amount  heretofoi-e  appropriated  is  $2,165,000; 
the  appropriation.of  the  remaining  $494,116  is  necessary  to  complete 
the  Keebish  section  as  indicated  above. 


July  1, 1896, 1)810066  unexpended  4287,283.61 

June  30, 1897,  nmoont  expended  during  flsoal  yew:   63, 159. 41 


Jnlf  1,  1897,  balance  unexpended  224,124.10 

Joly  1, 1897,  ontstanding  Uabilitiea   $17, 470. 36 

July  1. 1887,  amoant  covered  by  nnoosnpleted  oontraote   9, 886. 00 

  27,356.35 


July  1,  1897,  balance  available  196,767.76 


f  Amount  (estimated)  reqnired  for  completion  of  existing  project   494, 115.00 

J  Amonntthatciui  be  profitably  expended  in  fiscal  year  ending  June  30,1899  494, 116.00 
I  Submitted  in  compliance  witb  requirements  of  sectiooB  2  of  river  and 
(    harboi  acta  of  1^  and  1867  and  of  8an4ry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  K  K  4.) 

5.  Chdwggan  MarboTj  Miehigaiu — ^The  present  harbor  is  the  result  of 
improvements  made  at  the  mouth  of  Cheboygan  Harbor  since  1871, 
when  the  available  depth  of  water  was  only  6  feet.  The  original  project 
called  for  a  channel  200  feet  wide  and  14  feet  deep,  and  the  estimated 
cost  of  the  whole  work  was  $395,335.  The  project  was  modified  in 
1880  to  increase  the  depth  to  16  feet.  These  projects  were  duly  carried 
oat,  the  last  named  being  completed  in  1889,  when  the  15-foot  channel 
had  been  dredged  to  200  feet  wide  from  deep  water  in  the  Straits  of 
Mackinac  to  the  State  Boad  Bridge,  a  distance  of  about  1^  miles.  A 
40-foot  square  crib  was  built  in  1881  to  mark  the  entrance  to  the  chan- 
nel, and  a  lighthouse  was  subsequently  placed  on  it  by  tUe  United 
States  Light-House  Establishment. 

The  channel  was  redredged  tiirough  most  of  its  length,  110  feet  wide, 
in  1895.  j 

The  total  expenditure  to  Jnne  30, 1896,  was  $147,929.44,  with  results 
as  above  indicated.  The  available  channel  depth  at  that  date  was  14^ 
feet. 

No  work  was  done  during  the  past  fiscal  year,  the  expendllaire  daring 
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that  period  being  $70.05,  which  was  applied  to  paying  liabilities  out- 
standing June  30, 1 896,  and  to  general  contingencies  of  office,  engineer- 
ing, and  inspections  during  the  year.  An  examination  of  the  channel 
made  in  June,  1897,  shows  about  the  same  depth  a^  in  the  preceding 
June,  the  higher  stage  of  water  in  the  lake  serving  to  make  np  for  such 
filling  as  took  place  during  the  year. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  18, 1894, 
an  estimate  for  increasing  tlie  navigable  depth  to  18  feet  was  submitted, 
and  the  act  of  June  3, 1896,  appropriated  $12,000  for  this  purpose.  The 
total  estimated  cost  of  the  project  was  $33,000,  and  it  will  not  be  expe- 
dient to  enter  npon  it  until  the  means  available  will  suffice  for  dredg- 
ing tiie  entire  length  of  channel  to  the  prescribed  depth  for  a  width  of 
at  least  126  feet.  An  additional  appropriation  of  $10,000  would  accom- 
plish this  object. 

The  following  statement  indicates  the  commerce  of  this  harbor  during 
the  past  four  calendar  years,  as  shown  by  data  compiled  from  the  most 
reliable  information  available: 


Ymt. 

Ktunber 
of  vessels. 

Freight 

tODIUigO. 

Year. 

^famber 
ofvesaelB. 

Freight 
tonsftge. 

laas  

MO 
1,018 

SOB,  900 

IBM  

1.24B 
1.04Q 

826,030 
625,878 

July  1, 1896,  balance  unexpended  $12, 070. 66 

June  30, 1897,  amount  expanded  dorias  fiscal  year  (includiug  $3.05  paid 
by  Treasnry  Deparfanent,  acoonnt  of  F.  and  P.  M.  It.  B.  Co. )   70. 06 

July  1, 1897,  balance  unexpended   12, 000. 51 

Amonnt  (eotimated)  required  for  completion  of  existing  project   21, 000.00 

Amountthat  can  be  proHtably  expended  in  fiscal  year  ending  June  30, 1899  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  anndry  civil  aot  of  Jane  4, 1897. 

(See  Appendix  K  K  5.) 

6.  Alpena  Sarhor  ( Thunder  Bay  Biver),  Michigan. — The  city  of  Alpena 
occupies  both  banks  of  Thander  Bay  fiiver  at  its  month,  and  this 
i-each  of  river,  about  a  mile  lon^,  togetiier  with  the  dredged  channel 
tbroQgh  the  bar  in  advance  of  it,  ooDStitates  Alpena  Harbor,  and  it 
has  been  the  subject  of  improvements  heretofore  carried  on  by  the  Gov- 
ernment under  appropriations  for  imxHK>Ting  Thander  Bay  Harbor  and 
Thander  Bay  Biver. 

The  original  depth  at  entrance  to  the  river  was  only  7  feet,  but  local 
enterprise  increased  it  to  12  feet.  The  work  of  improvement  by  the 
Government  has  provided  a  wider  chanuel  and  increased  the  depth  to 
13, 14,  and  16  feet,  under  successive  projects,  whose  costs  were  esti- 
mated as  $4,764,  $15,000,  and  $36,087,  respectively,  the  total  of  the 
tliree  separate  estimates  being  $55,851.  The  proposed  work  was  com- 
pleted in  1893,  and  nothing  has  been  done  since  then. 

The  total  amount  expended  to  June  30, 1806,  was  $41,508.23. 

The  dredged  channel  has  a  total  length  of  about  7,000  feet;  its  width 
is  200  feet  at  entrance  of  cut  through  the  bar,  150  feet  at  a  point  of 
entrance  between  piers,  andfrom  that  point,  conforming  to  the  distance 
between  dock  lines  established,  the  width  of  100  feet  is  held  for  a  dis- 
tance of  2,600  feet,  beyond  which  it  is  75  feet  for  a  distance  of  1,500 
feet,  and  thence  50  feet  to  the  bead  of  navigation.  The  depth  June  30^ 
1806,  was  13^  feet 

No  work  was  dotie  daring  the  last  fiscal  year,  ezpenditnreB  daring 
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tkab  period  being  f  ISO.Oo^  which  was  applied  to  general  Goatiog^iides 
of  office,  Hapervision,  and  InBpection. 

Soandings  were  taken  in  the  channel  Jnne,  1897,  extending  fram  tlie 
entrance  ap  to  the  first  bridge  over  the  river,  tlie  section  above  that 
point  being  so  blockaded  by  rafts  and  loga  iu  boom  as  to  render  its 
examination  impossible.  These  soundiugs  show  that  the  16  foot  ohan* 
nel  has  shoaled  to  a  navigable  capacity  of  12^  faet  at  the  stage  of  water 
now  prevailing.  Funds  on  hand  will  permit  the  dredging  to  1k>  done 
titat  is  needed  to  restore  the  depUi  required  for  the  present  oommeroe 
of  the  harbor,  iand  the  work  will  iMTobfAly  be  done  daring  the  ensuing 
flsoal  year.  To  maintain  the  required  depth  ooca^nal  dredging  will  be 
neoessary,  bnt  no  estimate  is  nov  submitted  tot  that  purpose  in  tiie 
absence  of  an  approved  project  for  such  work. 

The  following  statement  indicates  ihe  commerce  of  this  harbor  dnrii^ 
the  past  fbur  calendar  years,  as  shown  by  data  oomiriled  from  the  moat 
reliable  information  available: 


Tmt. 

Kninber 
ofreBMla. 

Fnight 
toonftgs. 

Taw. 

Number 

Fralcht 
tonaag*. 

im  

MO 
1.083 

800,688 
U6,W1 

July  1,  1896,  balance  nnexpended  $9, 991. 77 

June  30, 1897,  unonnt  expended  dnring  fiscal  year   188^06 

Jnly  1,  1897,  balance  nnncpended   ^808.73 

(See  Appendix  K  K  6.) 

7.  Saginaw  River,  Michigan, — ^Before  improvement  the  navig&ble 
capaoitr  of  this  stream  was  limited  by  the  bar  at  its  mouth,  whwe  a 
channel  depth  of  8  feet  only  was  available,  and  by  many  shoal  stretches 
in  the  river  between  there  and  the  oil^  of  Saginaw,  over  which  still  less 
depth  was  to  be  found.  Its  improvement  was  commenced  in  1867  by 
dredging  a  straight  cut  through  the  bar  at  the  moutix  to  a  depth  of  13 
fbet,  the  work  being  completed  in  the  following  years.  In  subsequent 
years  the  scope  of  operations  was  gradually  extended  to  various  idioals  . 
higher  up,  but  subject  to  no  general  project  until  18^,  when  a  compre* 
hensive  and  connected  scheme  of  improvement  covering  the  entire  river 
was  proposed  and  adopted.  It  called  for  a  navigable  channel  14  feet 
deep  and  200  feet  wide  from  Saginaw  Bay  to  the  upper  limits  of  Bay 
City,  aboat  8  miles  above  the  point  of  beginning,  and  thence  to  the 
head  of  navigation,  some  16  miles  ftuther  up,  a  channel  of  the  same 
width,  but  only  12  feet  deep.  The  estimated  cost  of  this  project  was 
)446,000,  which,  added  to  the  estimated  cost  of  the  several  pi'eceding 
projects  (*294,378),  gives  $740,378  as  the  estimate  of  cost  for  the  whole 
improvement.  These  estimates  concerned  the  qnestion  of  original  cost 
only,  and  took  no  note  of  maintenance,  which,  in  a  stream  of  this  char- 
acter, is  a  matter  of  gi  eat  and  constant  expense,  and  in  the  absence  of 
appropriations  speciflctmy  applicable  thereto  must  be  an  annual  tax 
of  no  small  magnitude  on  the  successiTe  appropriations  for  construc- 
tion. The  sum  total  of  appropriations  that  will  have  to  be  made  before 
the  work  can  be  completed  must  therefore  largely  exceed  the  original 
estimates  for  constructioti  only. 

The  total  expenditure  to  June  30,  1896,  was  $697,145.81,  and  the 
result  obtained  was  a  through  channel,  with  depths  as  proposed,  from 
the  bay  to  near  the  head  of  navigation.  The  channel  had  its  fall  width 
of  200  fleet  in  nearly  all  parts  up  to  and  indnding  the  Bay  Oity  fhmt^  but 
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above  t^ere  the  vidiik  was  oalj  from  »  quarto  to  a  half  o£  what  is 
leqniied;  freonent  redredging  has  been  leqnired  to  maintain  the  oiJg- 
inaUy  dredged  channel. 

The  amount  expended  daring  the  last  fiscal  year  was  $11,971.46. 
This  expenditare  was  applied  to  coo^leting  work  et  redredging  bar  at 
month,  which  was  in  progress  until  July  IS,  1886,  and  to  certain  surreys 
and  estimates  directed  by  the  river  and  harbor  act  of  Jane  3, 1806,  as 
fbllowB: 

IiDpTOvjBff  Saffinaw  River,  Michigan:  Continaing  inproTemeDt,  $40,000,  of  which 
916,000  HfaHll  be  «xpMided  on  the  rirw  abov»  Bay  City.  The  Secretary  of  War  is 
Iwraby  directed  to  omae  nrrejra  t«  be  mftde  and  «8i!inat«e  of  the  eost  of  improve- 
ment  of  the  SagliiBW  EiTer  from  it*  head  to  a  point  in  Saginaw  Bay,  wiUi  a  view  of 
■ecuring  a  ohanoel  two  hnndred  fbet  wide  and  an  increaee  in  depth  to  fourteen  feet 
from  the  head  of  the  river  to  Third  Street  Bridge,  so  called,  in  Bay  City,  thence  of 
the  same  width  to  Saginaw  Bay  with  a  view  to  secnriDg  an  increase  of  toe  depth  of 
the  channel  to  sixteen  feet;  also  to  nbmH  jlmm  and  estifliateB  for  improTing  the 
west  channel  of  the  Saginaw  Kiver  between  the  Middle  Qroosd  and  West  Bay  City, 
with  a  Tiew  to  secnring  a  depth  of  said  channel  to  fourteen  feet :  also  to  impTOTe  the 
Shiawassee  Rirer  from  13ie  Saginaw  River  to  the  Bad  RiTor;  Baa  River  to  the  village 
of  Saint  Oharles,  and  the  Flint  River  from  the  Shiawassee  as  far  as  practicable,  to 
sach  an  extent  ae  will  afford  a  reliable  DavlgatlaB  for  licht-draft  boats  between 
Saginaw  River  and  the  village  of  Saint  ChaneB,  and  on  the  Flint  River  as  far  as 
practicable. 

Tbe  required  sorrels  were  made  in  January  and  Febmary,  1897,  and 
max>s  of  surreys  irith  estimates  of  cost  have  unce  then  bem  prepsrod; 
the  results  win  be  presented  in  a  special  reoort 

It  is  believed  that  the  improvement  of  the  river  as  called  for  by  the 
existing  project  can  be  accomplished  only  by  continuous  work,  the  cost 
of  wfaich  would  be  at  least  $300,000;  bnt  the  present  requirements  of 
commerce  may  be  met  by  maintaining  existing  conditions,  and  an  appro- 
priation of  $^,000  would  probably  suffice  for  such  maintenance  to  June 
30, 1899. 

Tiie  following  statement  indicates  the  commerce  of  this  river  dnring 
tbe  past  four  calendar  years,  as  shown  hj  data  oiHnpiled  from  the  most 
reliable  information  available: 


Year. 

Bwober 
Df  vessels. 

towuge. 

Tew. 

Kambsr 

OfVWMllS. 

im  

1,]M 
S3B 

i,i«t,aoT 

SM 

738,897 

7u,we 

UH  

Jnly  1,  1896,  balance  nnexpended  $60, 004. 19 

Jnne  90^  189T,  anunrnt  expended  dnring  fiicd  year   11, 971. 46 

Jnlf  1, 1887,  bolnee  nmzpanded   S&  6S2. 78 

Jnly  1, 1897,  oatetanding  llabUiti««   10.00 

Jnly  1, 1897,  balance  available   38,  73 

{AnKmnt  that  e«a  be  profltably  e^onded  In  flaeal  year  andbic  Jane  80, 
1899.  fbr  maintenanoe   20,000.00 
Snbmttted  in  oomplianoe  with  reguiiements  of  sectioos  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  inndiy  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  7.) 

8.  Sehewaing  BiverjMiohigm, — This  stream  discharges  into  the  east- 
em  part  of  Saginaw  Bay. 

In  1875  the  river  channel  was  straightened  and  deepened  to  6  feet 
Kod  a  narrow  channel  6  feet  deep  dredged  from  the  month  to  the  6-foot 
contour  in  the  bay.  In  1880-81  the  channels  previously  dredged  were 
deepened  by  about  1  foot 
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The  total  expenditure  in  these  operations  was  $15,000. 

The  present  project  for  improvement,  adopted  by  the  river  and  har- 
bor act  of  June  3, 1896,  provides  for  dreidging4he  entrance  channel  for 
a  length  of  aboat  15,000  feet  to  a  width  of  lOU  feet  and  depth  of  8  feet 
below  the  datam  plane  of  the  survey  of  1895.  The  estimated  cost  of 
this  work  is,  in  round  numbers,  $37,000. 

The  appropriation  made  by  the  act  of  June  3, 1896,  was  only  95,000, 
bnt  no  work  has  yet  been  done,  as  it  is  believed  that  no  useful  result 
can  be  obtained  by  an  expenditure  of  this  small  sum.  If  the  project  is 
to  be  carried  out,  it  will  need  at  least  $16,000  with  which  to  commence 
it  and  make  any  reasonable  progress.  With  this  it  might  be  possible 
to  make  a  narrow  channel  through  Uie  extensive  sbou  that  obstructs 
approach  to  the  montb  of  the  river.  This  channel  will  be  nearly  3 
miles  long. 

The  commerce  of  Sebewaing  during  the  past  calendar  year,  as  shown 
by  data  compiled  from  the  best  information  available,  amounted  to  a 
freight  tonnage  of  166,974,  of  which  30  per  cent  was  carried  by  water, 
and  it  is  represented  that  30  per  cent  more  will  be  added  to  the  water 
traffic  when  the  harbor  fiicilimes  are  improved. 

July  1, 1896,  balance  unexpended     $6,000.00 

Jnly  1, 1897,  balance  unexpended   6, 000.00 


{Amount  (estimated)  requited  for  completion  of  existing  project   32, 000. 00 

AmoantthatcanbeprofitablyexpendedinfiBcalTearendiDg  JuneSO,  1899  10,000.00 
Submitted  in  compliance  Yith  requirements  oi  seotions  2  of  river  and 
harbor  acts  of  18iS6  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  K  K  8.) 

9.  Harbor  of  refuge  at  Sand  Beach,  Lake  Huron^  Michigan. — The  site 
for  this  harbor,  selected  in  1872  after  careful  consideration,  is  on  the 
west  shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into  the  St. 
Clair  Eiver,  and  the  artificial  harbor  built  there  since  then  is  the  only 
safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas  Bay,  115 
miles  above.  The  work  of  construction  was  commenced  in  1873,  under 
a  project  providing  for  three  sections  of  breakwater,  made  of  stone- 
filled  crib  work,  so  located  as  to  shelter  a  water  area  of  some  650  acres 
and  for,  deepening  this  area  by  dredging  where  necessary.  The  esti- 
mated cost  was  $1,442,500.  The  sheltering  breakwaters,  with  a  total 
length  of  8,132  feet,  were  completed  in  1885  at  a  cost  of  about  $975,000, 
and  since  that  time  expenditures  have  been  applied  to  keeping  them 
in  repair,  dredging,  and  supervising  the  berthing  of  vessels  entering 
the  harbor  for  refuge.  The  total  expenditure  to  June  30,  1896,  was 
$1,191,202.02.  The  amount  expended  during  the  last  fiscal  year  was 
$5,102.84,  and  it  was  applied  to  snperyisiug  the  nse  of  the  harbor  and 
to  minor  repairs  of  its  breakwaters. 

The  superstmotore  of  breakwaters  contains  a  large  amount  of  tim- 
ber that  is  in  an  advanced  stage  of  decay,  and  it  will  probably  require 
very  considerable  repairs  to  keep  it  serviceable;  these  repairs  must  be 
largely  superficial,  for  they  can  not  be  applied  to  the  unseen  interior 
without  great  expense. 

As  respects  the  benefits  to  the  general  commerc»on  the  Great  Lakes, 
this  harbor  is  second  in  importance  to  no  other,  but  its  local  commercial 
interests  are  small.  The  number  of  vessels  that  took  refuge  at  the 
harbor  during  the  past  fiscal  year  was  1,143,  with  a  total  tonnage  of 
421,346.73.  The  grand  total  of  vessels  entering  for  shelter  during  the 
calendar  years  1877  to  1896,  inclusive,  is  23,802,  the  tonnage  of  which 
^gregated  7,857,282.  The  size  of  vessels  sheltered  in  1877  averaged 
289  tons,  and  in  1896  this  average  had  increased  to  351  ton's. 
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The  timber  saperstractore  of  the  main  breakwater,  which  is  nearly 
a  mile  long,  is  in  such  an  advanced  state  of  decay  that  it  is  likely  to  be 
carried  away  by  any  heavy  storm  in  the  near  future,  and  when  this 
occurs  the  utility  of  the  harbor  will  be  destroyed  to  a  corresponding 
extent.  It  is  not  safe  to  longer  postpone  provision  for  rebuilding  the 
superstmctare  of  this  breakwater,  and  when  rebuilt  it  should  be  of 
masonry.  An  additional  appropriation  of  $2o0,000  is  essential  for  this 
pur|)ose,  and  it  should  be  available  for  eq»enditnre  daring  the  year 
ending  June  30, 1899. 


jQly  1,  1896,  balance  unexpended  $114,797.96 

June  30,  1897,  amonnt  expended  during  flsoil  year   o,  102. 84 

Jnly  1, 1897,  balance  unexpended   109,695.14 

July  1, 1887,  ontBtanding  fiabilitiea   883.00 

July  1,  1897,  balance  available   109, 313. 14 


(Amount  that  can  be  profitably  expended  in  fiscal  yearendingJnneSO,  1899  350,000.00 
SulHoitted  In  compnuioe  vith  reanlrements  of  Beotions  2  of  river  and 
harbor  aots  of  1866  and  1867  uid  of  sundry  civU  aot  of  June  4, 1897. 

,  (See  Appendix  K  K  9.) 

10.  8t  Clair  Flats  Canalj  Miekigan. — The  original  condition  of  f^e 
channel  before  any  improvement  was  comment^  afforded  only  about 
6  feet  of  water  over  the  bar  at  the  month  of  the  South  Pass, 

The  project  for  the  improvement  of  the  canal,  as  modified  from  time 
to  time,  provided  for  a  double  row  of  sheet  piling  to  a  depth  of  26  feet 
along  the  channel  face  of  each  dike,  dredging  the  area  between  the 
dikes  to  a  depth  of  20  feet,  continuing  the  channel  above  and  below 
the  canal  to  the  same  depth  in  river  and  lake,  and  rebuilding  the 
decayed  portions  of  the  timber  superstructure.  It  was  considered  suf- 
ficient to  obtain  a  depth  of  IS  feet  and  to  postpone  obtaining  a  depth 
of  20  feet  until  the  general  project  for  a  continuous  depth  of  20  feet 
along  the  entire  water  route  had  reached  a  more  advanced  stage.  The 
estimated  cost,  assuming  a  depth  of  18  feet,  was  $365,000. 

The  total  expenditure  to  June  30, 1896,  was  $760,223.46.  No  work 
was  done  during  the  last  fiscal  year.  The  timber  work  of  old  dikes  is 
wholly  rotten  above  water,  and  the  ice  protecting  pile  work  at  their 
r  ends  must  be  renewed;  the  available  balance  of  appropriations  for  the 

canal  will  suffice  for  this  purpose,  and  therefore  no  additional  estimate 


is  sabmitted. 

July  1, 1886,  balance  unexpended   94, 586. 64 

July  1,  1887,  balance  nnezpended   4, 586. 54 

Jnly  1, 1897,  outstanding  Oabillties   138.00 

July  1,  1897,  balance  available   4,448.64 

(See  Appendix  K  K  10.) 


11.  Operating  and  care  of  St.  Olair  Flats  Canal,  Michigan. — Conform- 
ing with  the  plan  that  has  been  followed  since  the  canal  was  opened  to 
navigation  in  1871,  a  custodian  was  present  on  the  work  during  the 
season  of  navigation  to  watch  the  passage  of  vessels,  enforce  regula- 
tions respecting  navigation  through  the  canal  and  its  approaches,  and 
supervise  such  work  as  was  requisite  for  ordinary  care  and  repair  of 
the  canal  dikes.  Expenditures  on  this  account  during  the  fisced  year 
were  $2,162.81. 

Commerce  on  the  lakes  has  become  so  great  that  a  more  efflcient  con- 
trol of  its  passage  through  the  canal  has  become  necessary,  and  meas- 
ures for  accomplishing  this  object  are  now  ander  consideration. 

(See  Appendix  K  K 11.) 
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13.  Mouth  of  Blaek  iS<tw,  Mi^^igam*-~Aa.  exteosiTV  Bhoak  and  ft  bar 

formerly  existed  in  the  St.  Glair  Biver,  adjoining  tlie  moatli  of  the 
Black.  The  bar  lay  dose  to  the  American  side  and  obstructed  approach 
to  the  Port  Hnron  docks,  while  the  shoal,  forming  a  middle  ground" 
nearly  50  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
elose  to  the  Oanadian  shore,  thereby  exposing  the  vast  through  com- 
merce of  the  lakes  to  the  dangers  attendant  upon  passing  a  narrow 
and  crooked  channel  with  a  current  of  high  velocity.  In  1871  a  project 
was  adopted  for  dredging  the  bar  and  middle  ground  to  a  uniform 
depth  of  15  feet  by  excavating  257,200  cubic  yards,  at  an  estimated 
cost  of  $120,660.  The  work  was  eomBKUced  in  1872  and  completecl  in 
1878.  A  alight  shoaling  took  place  in  the  years  followiiig,  and  the 
wboto  area  was  redredgetl  between  1889  and  1892,  the  depth  of  exca- 
vfttiott  this  time  being  16  feet,  except  over  a  strip  bordering  the  main 
channel,  where  it  was  increased  to  18  feet.  The  total  expenditure  to 
June  30, 1896,  was  $86,885.94. 

Ko  work  was  done  from  1892  until  June,  1897,  when  operations  were 
commenced  under  a  contract  for  redredging  the  shoal  area  to  restore 
tlie  navigable  depth  of  16  feet  j  only  729  cubic  yards  was  excavated  to 
the  close  of  the  fiscal  year.  The  amount  expended  during  the  year 
was  $42.79,  being  for  office  and  engineering  contingencies. 

Funds  available  will  probably  s^ce  for  the  work  now  contemplated, 
but  experience  sbows  that  the  shoal  will  re-form:  when  this  occurs 
iiirther  dredging  wUf  be  reqoiredj  but  no  project  for  maintaining  the 
improvement  has  yet  been  authonzed.  The  whole  commerce  between 
the  upper  and  lower  lakes  passes  through  the  channel  adjoining  this 
shoal,  and  it  is  clear  that  the  latter  should  not  be  allowed  to  re  form  to 
sneh  aa  extent  as  to  embarrass  this  vast  commerce.  It  would  therefore 
be  a  wise  preeaation  to  appropriate  a  smaU  sum  to  provide  for  saoh 
emergency. 

Jnly  1, 1896,  babmoe  nnexpaided   97. 614. 06 

Jiin«  90,  1897>  amount  eo^aoted  during  flswl  ywr   43. 78 


July  1,  1887,  balance  nuenended   7, 071. 27 

Joly  1,  1897,  oDtBtandmg  liabilities   $94.86 

Jnlj  1, 1897,  amount  eoTored  by  nnoompleted  oontEaeta ......     6,927. 10 


ilmoont  that  can  be  profitably  expended  in  fiical  year  endiniE  Jane 30, 1899.   10^  OOOl  00 . 
^bmitted  in  compliance  vith  requirements  of  sectiona  2  of  river  and 
htabox  acta  of  1866  and  1867  and  of  rondiy  olril  aot  of  June  4, 1887. 

(See  Appendix  E  K 12.) 

15,  Black  River  at  Port  JFicron,  Mich. — ^This  stream  passes  through 
the  city  of  Port  Hnron,  Mich.,  and  empties  into  the  St.  Clair  Biver. 
Before  improvement  it  had  a  general  channel  depth  of  not  less  than  10 
feet,  reduced  to  8^  feet  at  several  shoals.  The  river  and  harbor  act  of 
September  19, 1890,  appropriated  $25,000  for  dredging  the  channel  to 
a  depth  of  16  feet.  Work  waa  commenced  in  the  year  following,  and 
continued  until  August,  1892,  when  184,989  cubic  yards  had  been 
dredged,  resulting  in  a  channel  16  feet  deep,  150  feet  wide  from  the 
motttii  to  the  Flint  and  Fere  Marquette  Railway  Bridge,  600  feet  above, 
thence  100  feet  wide  to  Haynea's  lumber  dock,  4,700  feet  farther  up,  and 
thenoe  60  foet  wide  for  the  remaining  distance  of  3,000  feet  to  tlie  Grand 
Trunk  Bailwi^  Bridge.  Ttte  next  river  and  harbor  act  appropriated 
$10,000  for  continuing  the  work,  and  directed  that  it  be  extended  to 
Wojihingtou  avenue,  1,400  foet  above  the  Grand  Trunk  Bridge.  This 


6,021.96 


July  1,  1807,  balanoe  available 


1,549.31 
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wurred  for  excavating  46,630  cubic  yards  during  the  summer  of  ld03, 
thereby  widening  the  50  foot  section  of  channel  previoudy  dredged 
below  the  bridge  to  a  width  of  75  feet,  fuid  making  a  channel  50  feet 
wide  up  to  Washington  avenue.  The  totallengtb  of  channel  origixkalty 
dredged  to  a  depth  of  16  feet  is  9,700  feet. 

Ko  estimate  for  the  completed  improvement  was  proposed  or  sub- 
mitted.  The  amount  expended  to  June  30, 1896,  was  $35,103.85. 

When  the  river  was  examined  in  the  spring  of  1897  it  was  found  that 
the  narrow  upstream  seotious  of  the  channel  had  so  filled  up  that 
vessels  drawing  8  feet  could  not  pass  through,  and  the  lower  sections 
)»d  shoaled  iu  several  places  to  a  depth  of  11  or  12  feet.  The  work  of 
rwtoring  tlie  requisite  depth  was  thereupon  commenced  May  25, 1897, 
wid  was  still  in  pro^^ress  at  the  clrae  of  the  fiscal  year.  The  amount  of 
ma^ial  excavated  in  tiie  meantime  was  16,844  cubio  ywds.  Expendi- 
tures daring  the  year  amonuted  to  $1,662.49  (inclndiug  $1,531.45  out- 
standing liabilities)  and  were  applied  mainly  to  the  work  of  dredging 
iust  referred  to,  which  served  to  reopen  the  channel  to  navigation  for 
a  draft  of  12  feet  or  under. 

Experience  shows  that  the  narrow  dredged  channels  'can  have  but 
little  permanence  unless  the  river  banks  be  properly  docked  or  revet- 
ted, and  it  is  submitted  whether  such  work  should  not  be  done  at  the 
cost  of  the  city  of  Port  Huron,  or  the  owners  of  water  frontage,  as  a  pre- 
requisite to  fbxther  improvemrait  by  the  Government. 

The  following  statement  indicates  the  commerce  of  this  river  during' 
the  i>ast  four  calendar  years,  as  shown  by  data  compiled  fix>m  the  most 
reliable  information  available: 


Tmt. 

Number 

OfTMBBla. 

Fralgbt 

Tmt. 

Nombw 
ofreasQla. 

toanige. 

un  

602 
H6 

183, 6«8 

M7 
«28 

Ill,  «T6 
180. 5S6 

Jnly  1, 18M,  iMdanoa  unexpended   #7,896.16 

June 30^  1807,  amonnt  ocpended  during  flaeal  year.....   131.  U 


Jalj  1,  1897,  balance  unexpended   7, 786. 01 

July  1, 1897,  ontatanding  UabUitiea   $1, 531. 35 

Jo^  1, 1897,  amonnt  eorerqd  by  nnomnpleted  contnoto   4, 163. 48 

  5,688.83 


Jnly  1, 1887,  balance  sTailable   2, 081. 18 


Amonnt  (estimatotl)  reqnired  for  eompletlon  of  existine  project   32, 000. 00 

AmouDt thatcan  bepronteblyexpendea  infiocalyearending  JuneSO,  1899  '  ^  000.  OO 
Submitted  in  compUanee  with  requimnents  of  flections  2  of  river  and 
harbor  act*  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4,  1897. 

(See  Appendix  K  K  13.) 

14.  Pine  Biver,  Miekiffon. — ^This  river  was  improved  in  1 875  by  dredg- 
ing a  channel  100  feet  wide,  12  feet  deep,  for  a  distance  of  about  three- 
fourths  of  a  mile  upstream  from  the  mouth  of  tiie  river;  the  cost  was 
$5,000.  This  idiannel  shoaled  up  in  time,  and  after  an  examination  of 
the  river  called  fo^y  the  river  and  harbor  act  of  July  13, 1892,  a  proj- 
ect for  further  im{)lovement  was  prepared  under  the  act  of  August  13, 
1894,  and  the  act  of  June  3, 1896,  appropriated  $5,000  for  commeuciug 
the  work.  This  project  provides  for  dredging  a  channel  14  feet  deep 
extending  about  6,800  feet  from  the  mouth,  the  width  to  be  100  foet  or 
75  feet  according  to  locality.  The  estimated  cost  was  $10,560. 

Work  on  the  new  project  was  oommeiuied  Septembw  24  and  oontln- 
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ned  until  Kovember  16,  1896,  resulting  iu  a  channel  of  the  prescribed 
width  and  depth  for  a  distance  of  2,500  feet  from  the  moath  and  with 
a  width  of  30  feet,  13  feet  deep  over  the  remainder  of  the  proposed 
distance. 

The  amount  expended  during  the  year  was  $4,452.95,  which  resulted 
in  increasing  the  depth  from  9  feet  to  14  in  the  lower  end  and  12  in  the 
upper  sections  of  the  improvement. 

The  appropriatiou  of  $5,560,  being  the  balance  of  the  estimated  cost, 
will  be  required  to  complete  the  improvement. 

The  commerce  of  this  river  during  the  past  ciilendar  year,  as  shown 
by  data  compiled  ftom  the  most  reliable  information  av^lable, 
amounted  to  a  freight  tounage  of  2,683. 

Jnly  1,  1896,  balance  unexpended   (5, 000. 00 

June  30,  1897,  amount  expended  duriug  fiscal  year   4, 452. 86 

July  1, 1897,  balance  unexpended   647.05 

f  Amount  (estimated)  required  for  completion  of  existing  project   5, 560.00 

J  Ainouiitth»t<;aubeprofitablye\pen(ledintl8i-alyearen<IingJune30,1899  5,560.00 
I  Submitted  in  compliance  -witb  reqnirementH  of  eeotions  'J  of  river  and 
I   hiirbor  acts  of  WGG  anil  1867  ana  of  Bundiy  civil  aot  of  June  4, 1897. 

(See  Appendix  K  K  14.) 

35,  Belle  Eiver^  Michigan. — ^This  river  was  improved,  1880-1885,  by 
.dredging  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge  and  i2 
feet  to  the  second  one,  a  total  distance  of  5,400  i^t.   The  total  cost  was 
$14,000,  and  the  principal  benefit  was  to  provide  a  winter  harbor  for 
vessels. 

The  river  and  harbor  act  of  Jnly  13,  1892,  called  for  an  examination 

of  the  river,  and  that  of  August  18, 1894,  for  survey  and  estimate  of 
cost  of  its  further  improvement.  Prqject  for  redredging  the  channel  to 
a  width  of  75  feet  and  depth  of  15  l\iet  to  the  first,  and  14  feet  to  the 
second,  bridge  was  submitted  ^November  30, 1895,  the  estimated  cost 
being  $21,500. 

The  act  of  June  3, 1896,  appropriated  $5,000  for  the  work,  and  opera- 
tions, commenced  June  12, 1897,  were  still  in  progress  at  the  close  of 
the  fiscal  year.  The  amount  excavated  was  14,086  cubic  yards.  The 
amount  expended  during  the  year  was  $322.72. 

In  view  of  tbe  low  price  at  which  contract  was  made  for  this  season's 
work,  an  additional  single  appropriation  of  $10,000  will  suffice  to  com- 
plete the  approved  project  of  improvement,  thereby  making  the  total 
cost  abont  $6,000  less  than  the  estimate. 

The  commerce  of  this  river  during  the  past  calendar  year,  as  shown 
by  data  compiled  from  the  most  reliable  information  available,  amounted 
to  482  entrances  and  clearances,  with  a  freight  tonnage  of  83,287. 

July  1 , 1896,  balance  unexpended   ^  000. 00 

Jane  30, 1897,  amount  expended  during  flsoal  year   SS2. 73 

July  1, 1897,  balance  unexpended   4, 677. 28 

July  1,  1897,  outstanding  liabilitieB   $1, 63S.  83 

Jnly  1, 1897,  amouQ-t  covered  by  uncompleted  contracts   2, 460.  M 

  4,074.86 

July  1, 1897,  balance  available   602. 92 

f  Amount  (estimated)  recinired  for  completion  of  existing  project   10,000.00 

I  Amount tbat can be^rofitably expended  in  fiscal  yenr  ending  JunoSO,  1899  10, 000. 00 
I  Submitted  in  complianoe  witb  requirementR  of  sections  2  of  river  and 
t   barbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K 15.) 
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16,  Clinton  River^  Michigan, — ^This  is  a  navigable  stream  emptying 
into  Anchor  Bay,  in  the  northwesterly  part  of  Lake  St.  Olair,  with  an 
original  ohannd  depth  of  about  10  feet^  except  at  shoals,  over  which 
but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the  moutii  with  a 
general  depth  of  from  3  to  4  feet  la  1870-71  a  channel  9  feet  deep, 
60  fieet  wide,  and  2,700  feet  long  was  dredged  through  this  fiat,  but 
being  left  without  works  of  protection  it  soon  filled  in  again.  In  1885 
a  project  of  general  improvement  was  adopted  which  provided  for  a 
through  channel  8  feet  deep  to  Mount  GlemcDS  (8  miles  upstream),  for  a 

SUe  dike  extending  across  the  flat  at  the  mouth  to  the  curve  of  10-foot 
epth  in  the  bay,  and  for  revetments  as  needed  above.  The  estimated 
cost,  as  modified  in  1889,  was  $34,564. 

'  The  total  exi>enditure  to  June  30, 1897,  was  $60,515.99,  of  which  $25,500 
was  applied  to  occasional  and  scattering  work  done  prior  to  the  adop- 
tion of  the  present  approved  project  in  1885;  the  expenditure  charge- 
able to  the  latter  was  therefore  $35,015.99. 

As  a  result  of  these  expenditures,  the  proposed  8-foot  channel  was 
obtained  by  dredging  and  kept  in  a  ^rly  navigable  condition  by  the 
aid  of  temporary  revetaients  and  occasional  redredgings ;  but  the  appro- 
priations  were  at  no  time  sufficient  to  permit  the  construction  of  any 
protecting  works  of  a  permanent  character,  and  in  their  absence  the 
mfuntenance  of  the  channel  must  depend  on  periodical  dredgings. 

1^0  work  was  done  on  the  river  between  1893  and  June  10, 1897,  and 
tiie  dredged  channel  had  shoaled  in  the  meantime  to  depths  of  only  4} 
or  5  feet  in  some  places;  the  work  of  dredging  that  was  commeuced<on 
the  last-named  date  was  still  in  progress  at  the  close  of  the  year, 
the  amount  excavated  to  June  30, 1897,  being  8,655  cubic  yards.  The 
result  of  this  work  was  to  reopen  the  channel  through  the  bar  at  the 
month  and  for  a  distance  of  about  1,200  feet  upstream.  The  balance  of 
fhnds  available  at  the  close  of  the  year  will  be  expended  in  continning 
dredging  throngb  the  river  to  Mount  Olemena 

The  commerce  of  this  river  during  the  past  calendar  year,  as  shown 
by  dtksk  compiled  from  the  most  reliable  information  available,  amounted 
to  420  entrances  and  cleanmces,  with  a  freight  tonnage  of  31,159. 


Jalj  1, 1896,  balance  Tiaezp«Dded   $14, 735. 14 

Jane  30, 1897,  amount  expended  daring  fiscal  year   187.  IS 


Jnly  1,  1897,  balanoe  anexpended  a.     14, 548. 01 

Jnlr  1, 1897,  ontotBDding  liabiUtiea   91,  B95. 60 

Jolr  1,  1887,  •monnt  covezed  by  unoompleted  oontrMts   4, 701. 75 

  6, 297. 35 


Jaly  1, 1887,  balance  avaiUble  .:.   8, 2G0. 66 

(See  Appendix  K  K  16.) 


17.  Detroit  JRiver,  Michigan, — Originally  the  ohuinel  at  Limekiln 
Crossing,  Detroit  Biver,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  the  wind. 

The  original  project  of  1874  provided  for  a  curved  channel  300  feet 
wide  and  20  feet  deep  through  the  Limekiln  Grossing;  but  in  1883  this 
project  was  modified  to  secure  a  straight  channel  of  minimum  width 
of  300  feet ;  again,  in  1886,  to  increase  the  width  to  400  feet  by  remov- 
ing an  additional  100  feet  from  the  western  (American)  side,  and  in 
1888  a  farther  additional  width  of  40  feet  on  the  western  side  was 
authorized,  the  estimated  cost  of  the  whole  work  being  $1,374,500. 
This  channel  was  completed  in  1890  at  a  total  cost  of  $704,257.34. 

The  present  project,  adopted  in  1892,  contemplates  the  removal  of 
BNG  97  29 
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sach  shoals  in  Detroit  Biver,  between  the  city  of  Detroit  and  Lake 
Erie,  as  obstruct  navigation.  The  approved  estimate  under  this  proj- 
ect provides  for  a  channel  800  feet  wide  and  20  feet  deep  from  the  head 
of  Ballards  Beef  to  the  head  of  Lim^iln  Grossing,  at  an  estimated 
cost  of  $180,000. 

The  total  amount  expended  under  the  present  and  original  projects  to 
Jane  30, 1896,  was  9722,967.96,  the  total  estimates  for  these  projects 
being  $884,257.34.  At  that  date  the  channel  had  been  cleared  to  a 
general  depth  of  about  16^  feet. 

During  the  year  ending  June  30,  1897,  $17,406.06  was  expended,  and 
resulted  in  increasing  the  navigable  depth  to  17^  feet,  the  work  done 
being  mainly  the  removal  of  bowlders. 

The  approved  estimate  for  this  improvement  will  reqnire  material 
modification,  for  it  does  not  inclade  all  that  will  be  necessary  for  mak- 
ing a  safe  channel  conforming  to  the  general  project  of  a  through 
waterway  with  a  navigable  depth  of  20  feet.  Such  channel  has  been 
opened  at  all  other  critical  parts  of  the  line,  and  an  appropriation  of 
what  is  required  to  give  the  same  depth  in  this  locality  is  urgently 
needed,  in  order  that  commerce  may  realize  the  beuetits  of  the  Iwge 
expenditures  already  made  at  all  other  links  iu  the  chaiD. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  four  calendar  years,  as  shown  by  data*compiled  from  the  most 
reliable  information  available: 


Year. 

Number 
ofTeasels 

Freight 
tonnage. 

Tear. 

Knni^F 
of  vessel H. 

Freight 
tonnage. 

ss,ieB 

84,800 

28,001, 809 
2i,»3,888 

1805  

38,104 
88,290 

26,848,879 
27,900,880 

July  1,  1896,  balance  unexpended  471^142.46 

Jane  30,  1897,  amoant  expended  during  liBoal  ;ear   17, 406. 06 

Jnly  1,  1897,  balance  Tinexpended   53, 736, 89 

July  1.  1897,  outstanding  liabilities   $6, 864. 83 

Ju^  1,  1897,  amount  covered  by  uncompleted. oontraoti   38,720.06 

  45,584.88 


July  1, 1897,  balance  available   7, 151. 51 


Amount  (efltlmated)  required  for  completion  of  existing  project   91, 257. 34 

Amountthatoan  be  protitablyexpendwinfiBcal  year  ending  Jime30, 1899   91, 257, 94 
Submitted  in  compliance  with  requlrementB  of  eectiona  2  of  liver  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*  (See  Appendix  K  K  17.) 

18.  Rouge  Uiver^  Michigan. — This  stream  originally  had  a  channel 
depth  of  from  10  to  17  feet  for  a  distance  of  about  3  miles  above  its 
mouth.  Its  improvement  was  commeuced  in  1888,  under  a  project  for 
securing  a  regular  channel  depth  of  16  feet,  with  a  width  of  240  feet 
for  a  distance  of  800  feet  from  the  mouth,  and  thence  with  a  width  of 
100  feet  to  the  Wabash  Kailroad  Bridge,  about  2§  miles  farther  up. 
The  estimated  cost  was  $31,600.39,  and  the  work  was  completed  in  189^ 

The  total  expenditure  to  June  30, 1896,  was  $31,012.22. 

No  work  has  been  done  on  the  river  since  1892;  but  under  the  pro- 
.  visions  of  the  river  and  harbor  act  of  June  3, 1896,  the  section  of  river 
heretofore  improved  was  examined  in  May,  1897,  and  survey  made  for 
estimating  the  cost  of  extending  the  original  improvement  about  8,000 
feet  farther  upstream.  The  results  of  this  examination  and  survey  will 
be  presented  in  a  special  report  at  an  early  date,  and  for  this  reason  no 
estimate  for  additional  appropriation  is  now  submitted. 

The  following  statement  indicates  the  commerce  of  tMs  nver  daring 
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tiie  past  four  calendar  years,  as  shown  by  data  cmapiled  from  the  moat 
TeiUi»>le  information  available: 

Tons.  Tons. 

1893    73,732  I  1896   114,090 

1894   47,106  I  1896   123,495 

July  1, 1896,  balance  unexpended  $10, 677. 78 

Jnn«  30, 1897,  amount  expended  daring  fiscal  year   782. 23 

July  1, 1897,  balance  unexpended   9, 895. 55 

Jo^  1, 1897,  ontotuidiiig  liabilities   139. 00 

July  1, 1897,  balance  araiUble   9.756.56 

(See  Appendix  K  K 18.) 

19*  Turning  basin  in  Rouge  River,  Michigo/n. — ^The  river  and  harbor 
act  of  September  19, 1890,  called  for  au  estimate  for  "locating  and  con- 
stmcting  basiu  in  lioage  River,  at  a  point  on  the  Bame  within  4  miles 
of  its  junction  with  the  Detroit  Kiver,  convenient  for  the  turning  and 
anchoring*  of  vessels."  The  estimate  tlierenpon  submitted  was  as  fol- 
lows: Three  acres  of  land  for  site,  (4,500;  74,074  cubic  yards  excava* 
tion,  $11,111.10;  total,  $15,611.10.  The  river  and  harbor  act  approved 
July  13, 1892,  appropriated  $5,000  for  acqnisitiou  of  land  and  beginning 
construction  according  to  this  project,  but  the  appropriation  has  been 
found  too  small  for  porchasing  the  land  needed,  and  accordingly  no 
work  has  yet  been  done  or  expenditure  made. 

It  is  now  submitted  as  doubtful  whether  the  construction  of  the  pro- 
posed basin  will  be  really  necessary,  for  private  parties  have  already 
constructed  slips  opening  into  the  river,  and  others  will  undoubtedly 
follow  that  will  supply  openings  opposite  which  vessels  will  be  able  to 
find  turning  room.  If,  however,  the  plan  of  constructing  a  turning 
basin  is  to  be  adhered  to,  work  should  not  be  commenced  until  all  the 
money  required  to  complete  it  has  been  appropriated.  It  is  therefore 
suggested  that  the  construction  of  the  turning  basin  be  abandoned,  for 
the  present  at  least,  and  that  the  money  already  appropriated  be  made 
available  lor  general  dredging  in  the  Boage  Biver. 

July  1,  1896,  balance  unexpended   «S, 000.00 

July  1, 1897,  balance  unexpended   6, 000. 00 

(See  Appendix  K  K  19.) 

SO,  Removing  azinken  vessels  or  craft  obstructing  or  endangering  navi- 
gaUon, —  Wreck  of  schooner  Bmoe. — ^The  schooner  Bruce  was  sunk  by 
striking  a  bowlder  in  St  Marys  Biver  October  17, 1895,  and  abandoned 
by  the  owner. 

After  due  notice,  as  required  by  law,  contract  was  entered  into  on 
November  28, 1896,  for  the  removal  of  the  wreck.  The  work  was  com- 
pleted on  December  20, 1896,  at  a  total  cost  of  $781.93,  including  super- 
intendence, printing,  etc.  Ko  property  of  any  value  was  saved. 

(See  Appendix  K  K  20.) 

EXAJUNATION  MADE  IK  COUPUANOE  WITH  SIVEB  AM)  HABBOB  ACT 

OF  jmm  3, 1896. 

The  preliminary  examination  of  Huron  River,  Michigan,  from  mouth 
to  the  point  of  crossing  by  the  Michigan  Central  Bailroad,  required  by 
the  act  of  June  3, 1896,  was  made  bythe  local  engineer,  Lieut.  Col.  G.  J. 
Lydecker,  Corps  of  Engineers,  and  report  thereon  submitted  July  13, 
1897.  It  is  the  opinion  of  the  local  officer,  concurred  in  by  this  office, 
that  this  river  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. The  report  was  transmitted  to  Congress  and  printed  m  House 
Doc.  So.  $7f  Fifty -fifth  Congress,  first  session.  (See  also  Appendix 
EE  21.) 


Digiiized  by 


Google 


452      BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  V.  8.  ARMY. 


IMPBOTEMENT  OF  BIVEBS  AKD  HABBOBS  ON  LAKE  EBXE  WEST  OF 

EBIE,  PA. 

This  dietrict  was  in  the  charge  of  CoL  Jared  A.  Smith,  Oorps  of 

EDgineers. 

1.  Monroe  Harbor,  Michigan. — Before  improveinents  were  made  the 
Baisin  Biver  flowed  by  a  circuitous  channel  and  emptied  into  Lake 
Erie  at  a  point  about  l\  miles  south  of  tlie  present  nvei  mouth.  The 
deepest  water  at  the  mouth  was  tlien  but  d  feet 

A  project  of  improvement  was  ado[>ted  to  tlrodge  a  canal  4,000  fleet 
long,  lOU  feet  wide,  and  10  feet  deep  across  the  neck  of  the  swampy 
peninsula;  to  protect  the  caual  by  a  revetment  of  2>ilcs,  wahng  pieces, 
and  sheet  piling,  and*  to  extend  two  piers  from  the  month  of  ^e  can^ 
to  a  depth  of  10  feet  in  the  lake. 

The  city  of  Monroe  subseqaently  made  a  lAirther  improvement  by 
constmctinig  a  canal  1,400  feet  long,  with  same  cross  section  aud  revet- 
ment as  the  first,  across  the  neck  of  a  large  bend  in  the  river.  The 
natural  and  artificial  waterway  thus  formed  from,  the  lake  to  the 
wharves  makes  a  very  direct  channel  2J  miles  in  length,  known  as 
the  harbor  of  Monroe.  The  improvement  was  completed  many  years 
ago,  aud  since  that  time  all  expenses  have  been  for  maintenance. 

The  total  cost  of  construction  and  maintenance  to  June  30, 1S96,  was 
$240,437.08. 

The  result  has  beeu  a  mid-channel  depth  of  9  feet  or  more  from  the 
lake  to  the  wharves,  where  the  depth  is  but  8  to  9  feet,  with  a  bottom  of 
solid  rock. 

Expended  in  the  last  fiscal  year,  $90.62. 

Of  this  amount  $60  was  for  expense  of  keeping  a  record  of  water 
levels  and  the  balance  was  for  contingent  exi)enBe8  of  office. 

The  estimate  for  completion  of  project  is  the  unappropriated  balance 
of  an  estimate  made  in  1886  and  1891  for  repairs  then  needed.  It  is 
recommended  that  this  small  amount  be  made  available  in  one  appro- 
priation. Expenditures  for  extending  the  improvement  by  dredging 
or  otherwise  are  not  recommended. 

July  1, 1896,  balance  nnezpended   95, 078. 19 

Jane  30,  lw7,  amonnt  expended  daring  fiscal  yew   96. 53 


July  1, 1897,  balance  unexpended   981. 67 

Jnly  1, 1897,  outotanding  LialUlitieB   15. 00 

Jnly  1, 1807,  balance  available  .'   4, 966. 67 

f  Amount  (estimated)  required  for  completion  of  extsting  project   11, 000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  endiDg  J  una  30, 1899  11, 000. 00 
I  Submitted  iu  couipliance  with  requirements  of  sections    of  river  and 
t   harbor  acts  of  1866  and  1867  and  of  sondry  oivil  act  of  Jane  4, 1897. 

(See  Appendix  L  L  1.) 

JS,  ToJedo  MarboTj  Ohio,— In  1866  a  project  was  adopted  for  iropror- 
ing  Toledo  Harbor  by  dredging  in  the  channels  of  deepest  water  fhrongh 
Maumee  Bay  to  a  depth  of  12  feet.  The  project  was  amended  from  time 
to  time  by  increasing  the  depths  until  1887,  whentheold  channel,  which 
was  very  indirect,  bad  been  dredged  to  a  depth  of  16  feet.  The  channel 
originally  had  depths  ranging  from  8^  to  12  feet. 

Ill  1887  a  project  was  i^opted  in  compliance  with  previous  acts  of 
Congress  for  a  straight  channel  tbrough  Maumee  Bay.  The  line  was 
BO  taken  as  to  utilize  the  old  channel  as  far  as  possible,  and  it  was 
planned  for  a  depth  of  17  feet  over  a  bottom  width  of  200  feet.  Esti- 
mated cost,  iudodisg  dtkea  or  other  protection  to  channel,  was 


(1,875,000. 
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The  acta  of  July  13, 1892,  Angast  18, 1894,  and  June  3, 1896,  aathor' 
ized  extending  the  improvement  up  the  Maumee  Kiver.  The  dredging 
of  channels  400  feet  wide  and  18  feet  deep  over  two  shoals  known  as 
"The  Crossing"  and  the  "Lake  Shore  Shoal,"  each  abont  4,000  feet 
long,  has  therefore  been  added  to  the  prqiect,  bat  no  addition  has  bem 
made  to  the  estimated  coat. 

The  project  for  straight  channel  has  been  amended  by  increasing  the 
width  of  outer  section,  about  3  miles  long,  to  300  feet. 

Total  ezpendfMl  npon  all  channels  and  for  all  ptirpoeeB,1866  to  Jnne  30. 

1896  •1,489;  749. 30 

Expended  on  old  ohuinela,  1866  to  1880   724, 833. 61 

Expeoded  since  adoption  of  pn^eot  tm  straight  ehannel,  1887  to  Jnne 

30,1896    735,416.69 

As  a  result  the  straight  channel  has  been  dredged  to  ftill  depth  and 
width  thronghont  a  length  of  nearly  8  miles,  and  the  deptiha  have  been 
maintained  and  somewhat  increased  by  redredging. 

During  the  last  year  the  United  States  dredge  Maumee  pertaining  to 
the  improvement  has  completed  the  dredging  of  channels  at  "The 
Crossing"  and  at  "Lake  Shore  Shoal,"  and  has  widened  the  entrance 
to  straight  channel  near  the  mouth  of  the  river. 

A  contract  was  let  in  September,  1S!)6,  after  public  advertisement 
inviting  proponals,  for  widening  the  outer  jmrt  of  atraight  channel  tcom 
200  feet  to  300  feet  Work  under  the  contract  was  commenced  October 
6, 1896,  and  continued  to  the  end  of  the  year,  except  irom  l^ovember  22 
to  May  16,  when  work  wa3  Buapended  for  the  winter.  The  widening 
on  north  side  has  been  nearly  completed  and  that  on  the  south  side 
has  been  commenced.  The  contract  requires  work  to  be  completed  on 
or  before  June  30,  1898. 

In  Jnne,  1897,  a  complete  hydrographic  sarvey  of  the  channel  was 
made  and  the  results  have  been  platted  in  order  to  study  the  conditions 
of  dredging  and  maintenance.  The  results  are  reported  in  full  by  the 
officer  in  charge  of  the  improvement. 

The  sundry  civil  act  of  Congress  approved  June  4,  1897,  required 
**a  survey  and  estimate  of  cost  of  deepening  and  widening  the  straight 
channel  in  Maumee  Biver  and  Bay,  with  a  view  to  obtaining  and  per- 
manently securing  a  channel  of  uniform  width  of  four  hnndrm  fa^  and 
twenty  feet  deep  at  low  water." 

Necessary  instrnctiona  for  the  survey  hare  been  given  and  the  report 
and  eatimate  will  be  submitted  at  as  early  a  day  as  practicable. 

The  commerce  of  Toledo  la  large,  and  is  increasing. 

The  officer  in  charge  of  the  improvement  explains  the  necessity  for 
constructing  a  small  steamer  for  surveys  and  supervision  at  varioua 
harbora  on  Ls^e  Erie. 

Jnly  1, 1896,  halance  unexpended  '.  $163,460. 70 

Jane  30,  1887,  amonnt  expended  during  flsoal  year   89, 042. 42 

Jnly  1,  1897,  balance  nnexpended   12^  406.38 

July  1, 1897,  oatstandiog  liabUities  $11, 902. 78 

Jn^  1,  1897,  amount  covered  by  nncompleted  contracts   62, 650.  HO 

 ■   74,408.68 

July  1,  1897,  balance  avaUable   48, 954. 70 

{Amonnt  (estimated)  required  for  completion  of  existing  project   980, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  en£ng  Jnne  30,1899  300, 000. 00 
Submitted  in  compliance  with  rmniremeats  of  aeetions  2  of  riTer  and 
harbor  aots  of  18i36  and  1867  and  of  sundry  oiril  act  of  Jnne  4, 1897. 

(See  Appendix  L  L  2.) 
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5.  Port  Clinton  Harbor^  Ohio. — The  harbor  of  Port  Cliuton,  Ohio,  is 
formed  by  a  part  of  the  Portage  Kiver  near  its  month  where  it  flows 
into  Lake  Erie.  Previous  to  1870  the  entrance  to  the  harbor  had  no 
reliable  depth  exceeding  "5  feet,  and  the  available  depth  inside  the  bar 
did  not  exceed  7  feet. 

The  river  aTid  harbor  acts  of  March  2j  1867,  and  Jnly  11,  1870, 
required  an  examination  or  snrvey  of  Port  Olinton  Harbor  with  refier- 
enoe  to  its  improvement. 

The  channel  was  first  improved  by  dredging  to  a  depth  of  8  feet,  but 
protections  were  found  necessary  to  prevent  refilling  the  channel  with 
sand. 

In  1876  a  plan  was  adopted  to  protect  both  sides  of  the  channel  from 
the  shore  line  to  deep  water  in  the  lake.  The  harbor  is  at  the  extreme 
Bonthern  point  of  a  bay  in  the  soath  shore  of  the  lake,  where  the  water 
is  not  deep  and  the  entrance  to  the  harbor  not  exposed  to  heavy  seas, 

BO  that  a  protection  'Consisting  of  sheet  piling  supported  by  piles  and 
waling  pieces  was  sufficient  for  most  of  the  work;  but  the  pierhead  on 
east  side  and  720  feet  of  outer  part  of  west  pier  were  of  a  stronger 
type.   The  estimated  cost  was  $90,000. 

The  piers  had  been  extended  to  a  depth  of  10  feet  in  the  lake  in  188^ 
and  no  further  extension  was  considered  necessary. 

The  channel  has  since  been  dredged  to  a  depth  of  10  feet  over  a 
width  of  100  feet  between  piers,  and  a  width  of  200  feet  inside  the  shore 
line;  the  channel  depths  have  since  been  maintained  without  dredging. 
The  piers  have  been  strengthened  with  a  riprap  of  stone. 

The  amount  expended  to  June  30, 1896,  was  $76,629.69. 

The  woodwork  of  the  piers  and  channel  revetment  is  now  in  very 
bad  condition  from  decay,  and  it  has  not  been  considered  advisable  to 
renew  it. 

After  advertising  for  proposals,  a  contract  has  been  made  with  the 
lowest  bidder  to  reenforce  the  piers  by  adding  to  the  stone  riprap;  in 
fact,  making  foundation  for  x>ermanent  piers  of  stone,  which  can  be 
built  very  cheaply  because  of  their  small  dimensions. 

During  the  last  fiscal  year  a  substantial  wood  and  wire  fence  has 
been  constructed  on  the  boundary  line  of  the  point  purchased  by  the 
United  States  between  the  harbor  and  the  lake. 

The  channel  depth  of  10  feet  is  sofiScient  for  the  necessities  of  the 
place. 


Jvij  1, 1896,  balance  unexpended   $12,370.31 

Jane  30,  1897,  amonnt  expended  daring  fiscal  year   316. 73 


Joly  1,  1897,  balance  anexpondfttl   12, 153. 68 

Jnly  1,  1897,  outstanding  liabilities   $31.50 

Jnly  1,  1897,  amount  cuvered  by  unoompleted  contracts   10,000.00 

  io,oai.Bo 


Jnly  1,  1887,  balance  available   2^  132.  OS 


Amount  (estimated)  required  mr  completion  of  existing  project   15,000.00 

AmouDttbatcanbeprofitalilyexpendedinfiBcalyearendingJaQeSO,  1899  15,000.00 
Submitted  in  compliance  with  reqairements  of  eectioQB  2  of  river  uid 
bnrbor  acts  of  1866  and  1867andof  aandiy  oiTil  act  of  Jane  4, 1897. 

(See  Appendix  L  L  3.) 

4.  8andusky  Harbor^  Ohio. — The  harbor  of  Sandusky  is  in  the  lower 
part  of  Sandusky  Bay. 

Originally  the  harbor  depths  were  only  those  of  the  shallow  water  of 
the  bay,  which  was  in  general  8  to  12  feet  deep.  The  largest  draft 
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of  vessel  which  could  enter  the  bay  and  reach  the  wharves  did  not 
exceed  10  feet  at  the  mean  water  level. 

In  1826  an  appropriation  of  (400  was  made  for  a  snrvey^  bat  the  first 
appropriation  for  improvement  was  made  in  ISH. 

Prevloaa  to  1SS8  the  plans  of  improvement  consisted  in  deepening 
the  best  nataral  channels- by  dredging. 

In  1888  the  maximam  depth  in  channels  from  the  lake  to  the  city 
front  was  15  feet,  and  most  of  it  was  narrow  and  indirect.  A  plan  was 
then  adopted  for  a  direct  chasnel  200  feet  wide  and  17  feet  deep  from 
the  east  end  of  the  dock  channel  to  the  "  Deep  Hole''  at  Cedar  Point, 
a  length  of  1 J  miles.  This  straight  channel  was  completed  in  1894,  bnt 
the  channels  on  cit}*^  front  and  outer  bar  had  not  maintained  the  depths 
previously  necured. 

In  compliance  with  requirement  in  the  river  and  harbor  act  of  August 
IS,  1894,  a  project  and  estimate  was  submitted  for  dredging  inside 
channels  200  feet  wide  and  17  feet  deep,  and  channel  over  the  outer  bar 
300  feet  wide  and  18  feet  deep,  and  to  construct  a  jetty  and  dike  to 
confine  the  currents  and  maintain  the  depth  over  the  bar.  Estimated 
cost  was  $255,000. 

Total  expended,  haimmng  Sandusky  Harbor,  1844,  to  June  30, 1896, 
$430,889.90. 

The  channels  in  the  bay  then  had  depths  of  16  to  17  feet;  along  the 
dty  front  the  width  was  60  to  100  feetj  width  of  straight  channel  had 
been  somewhat  reduced  by  action  of  waves  and  passing  steamers. 

In  Angnst,  1896,  after  public  advertisement,  contracts  were  let  to 
lowest  bidders  for  dredging  and  for  commencing  construction  of  jetty 
from  Cedar  Point  Amount  allotted  for  dredging  was  $15,000  and  for 
jetty  $26,000. 

At  the  end  of  the  fiscal  year  di-edging  under  the  contract  was  nearly 
completed.  Vessels  drawing  17  feet  had  no  difficulty  in  passing  the  entire 
length  of  the  channels,  which  have  a  turning  basin  at  the  extreme  inner 
end. 

The  jetty  of  bmsh  mattresses  and  heavy  stone  has  been  extended 
about  800  feet  from  Cedar  Point. 

The  benefit  to  the  channels  during  the  last  year  has  been  great  and 
has  resulted  in  an  increase  of  freights  by  water. 

The  river  and*  harbor  act  of  June  3, 1896,  required  a  survey  of  the 
bar  at  the  month  of  the  harbor  and  an  estimate  of  the  cost  of  improve- 
ment. The  survey  has  been  completed,  and  report  and  estimate  will  be 
submitted  aa  soon  as  maps  can  be  platted. 


July  1, 1896,  balance  unexpended  $45, 902. 10 

Jane  30,  1897,  amount  expended  during  fisoal  year   16, 222. 65 


Joly  1,  1897,  balance nnexpended   29,679.45 

July  1,  1897,  outstanding liaMlitiea   $6,381.45 

July  1,  1897,  unount  covered  by  uncompleted  contraots   20, 367. 00 


July  1,  1897,  balance  available   2, 931. 00 


f  Amount  (estimated)  required  for  completion  of  existing  project   185, 000.00 

j  Amonntthatcanbeprofitabl^ezpeudedinfiscalyearendingJuneSO,  1899  185,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  Bundiy  civil  act  of  June  4, 1897. 

.  (See  Appendix  L  L  4.) 

5.  Huron  HarboVj  Ohio^ — In  1826  the  mouth  of  the  river  was  closed 
by  a  sand  bBa,  Improvements  were  then  undertaken  to  confine  the 
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currents  and  protect  the  channel  by  parallel  piers  of  crib  work  filled 
with  stone. 

The  piers  have  been  extended  and  repaired  and  thn  channel  was 
deex>ened  by  dredging  as  necessities  required,  without  any  radical 
change  in  the  original  plan.  Methods  of  construction  have,  howeTer, 
been  recently  much  improved. 

The  amount  expended  to  June  30, 1896,  was  $162,055.58. 

The  resulting  channel  has  generally  exceeded  17  feet  in  depth  over  a 
width  of  75  feet  or  more,  decreasing  {x>  abtmt  10  feet  near  the  piers, 
which  are  from  130  feet  to  1^  feet  apart. 

A  largo  {Hurt  of  west  pier  is  in  very  bad  coDdition,  so  that  the  only 
jadidons  repair  is  an  entire  renewal.  Darin;;  the  last  fisctd  year  a  sec- 
tion of  west  pier,  commCTcing  at  outer  face  of  old  light-hoase  pier  and 
extending  inwara,'wa8  removed  and  replaced  with  entirely  new  mate- 
rials, save  a  portion  of  the  stone  and  iron  wbich  were  Qtili7,ed.  The 
work  was  carried  on  by  hired  labor  and  purchase  of  material  without 
formal  contract,  and  is  an  example  of  exceptionally  cheap  construction, 
with  results  equally  exceptional  for  their  excellence. 

The  channel  is  now  in  good  condition,  with  a  depth  exceeding  17  feet 
in  the  middle  over  a  width  of  about  75  feet,  becoming  gradually  less 
deep  toward  the  sides. 

The  officer  in  charge  of  the  improvement  does  not  recommend  any 
ftirtber  extension  of  the  piers,  but  prescntH  reasons  for  concluding  that 
the  same  amount  expended  in  constructing  outer  breakwaters  converg- 
ing towfu^  the  lake  will  be  productive  of  far  better  results. 

All  expenses  of  last  fiscal  year  were  for  maintenance. 

Joly  1.  1896,  balance  unexpended  910, 218. 13 

June  30,  1897,  amount  expended  daring  flacal  yeax   9,470.22 

Jnly  1,  1897,  balance  unexpended   747. 91 

{Amonnt  (estimated)  required  for  completion  of  existing  project   117,500.00 
Amount  that  can  be  profitably  expended  in  fiHcal  year  ending;  .1  une  30, 1899   75, 000, 00 
Submitted  in  compliance  with  requtremeDts  of  sectiooa  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jtine  4, 1897. 

(See  Appendix  L  L  5.) 

6.  Vermilion  HarhoTj  Ohio. — Vermilion  Hturbor  is  formed  by  the  part 
of  Vermilion  Biver  at  and  near  its  month,  about  36  miles  west  of  Gleve- 
land  Harbor. 

In  1836,  when  improvements  were  commenced,  there  was  less  than  2 
feet  of  water  over  the  bar  at  the  month  of  the  river.  The  project  for 
improvement  consisted  of  parallel  piers  of  timber  crib  work  filled  with 
stone,  extending  across  the  bar,  125  feet  apart. 

Work  of  construction  and  repairs  upon  the  piers  was  continued  at 
irregolar  intervals  until  1874,  when  they  had  reached  a  depth  of  about 
12  feet  in  the  lake,  the  east  pier  being  1,075  and  the  west  pier  1,125  feet 
in  leugtii.  Since  1874  no  additions  have  been  made  to  length  of  piers. 
Bock  and  other  material  between  piers  and  into  the  lake  was  subse- 
quently removed  to  a  depth  of  14  feet.  The  channel  has  varied  in 
depth,  but  is  rarely  less  than  12  feet 

Hince  1879  nine  appropiiations,  aggregating  $19,000,  have  been  made, 
and  all  save  the  small  balance  now  on  hand  Iu»  been  expended  for 
repairs  and  renewal  of  parts  of  piers. 

Expended  for  all  purposes  to  1879  ^  $113, 701. 28 

Expended  for  maintenance,  1880  to  Jane  30, 1896   15,  Oil.  66 

Total  expenditmes  to  Jane  30, 1896   ]28>712.84 
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The  condition  of  the  piers  and  the  reason  why  the  appropriation  of 
August  18^  1894,  had  not  then  been  expended  was  quite  fully  explained 
in  the  Annual  Rei)ort  of  Chief  of  Engineers,  1896,  page  2935. 

Prom  September  1  to  November  24, 1896,  a  section  of  east  pier  90 
feet  long  (three  old  cribs)  was  removed  and  entirely  rebuilt  upon  the 
solid  rock.  The  construction  was  carried  on  by  hired  labor,  making 
purchases  of  material  at  the  lowest  prices,  obtained  through  advertis- 
ing for  proposals  by  circnlar  letter. 

Expended  in  last  fiscal  year,  $3,544.62. 

The  new  work  is  next  inside  of  the  crib  on  which  the  lighthouse 
stands.  That  crib  is  in  fair  condition  and  may  be  made  to  last  for  sev- 
eral years.  Tlie  part  of  west  pier  ii-om  new  work  to  the  shore,  about 
1,000  feet,  is  in  very  bad  condition,  and  must  be  renewed  if  the  liarbor 
is  to  be  maintained.  It  may,  however,  last  a  few  years  longer.  The 
inner  760  feet  of  east  pier  is  in  such  bad  condition  that  the  timber  of  a 
large  part  of  the  superstructure  has  rotted  away  and  the  stone  has 
fiUlen  into  the  river. 

The  amount  of  $2,000  estimated  for  completion  of  project  is  simply 
the  unappropriated  balance  of  an  estimate  made  sixteen  years  ago  for 
repairs  then  needed.   It  is  entirely  insufficient  now  to  repair  the  piers. 

Bepairs,  to  be  effective,  should  cover  the  entire  rebuilding  of  about 
1,000  feet  of  east  pier  and  more  than  700  feet  of  west  pier,  besides 
repairs  of  the  crib  on  which  the  lighthouse  stands. 

The  depth  of  water  in  the  channel  generally  exceeds  12  feet  at  mean 
lake  level. 

The  commerce  of  Vermilion  is  very  small. 

J  nly  M896,  balance  noexpended   $3, 989. 44 

June  30, 18^,  amount  extended  during  fiscal  year  -   8, 644. 62 

jioly  1, 1897,  balance  anexpoided   444. 82 

{Amoont  (eatimated)  required  for  completion  of  eziBting  project   2, 000. 00 

Submitted  in  compliance  with  requinments  of  seotiona  2  of  river  and 
liarbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  6.) 

7.  Blaeh  Biver  (Lorain)  Harbor*  Ohio, — Improvements  of  this  harbor 
were  commenced  under  an  appropriation  of  $7,500  by  act  approved  May 
23, 1828,  when  t^e  month  of  the  river  was  obstructed  by  a  sand  bar, 
leaving  but  3  feet  depth  of  water.  The  plan  of  improvement  was  the 
same  as  for  other  river  mouths  on  Lake  Erie — parcel  piers  of  timber 
cribs  filled  with  stone. 

The  piers  have  been  repaired,  rebnUt,  and  extended  from  time  to 
time  as  necessity  arose,  and  the  channel  and  bar  have  been  dredged 
at  various  times,  but  no  radical  modification  of  tlie  original  project  has 
been  adopted.  The  method  of  construction  has,  howevw^  been  changed 
and  improved  in  the  most  recent  works. 

The  total  expenditures  to  June  30,  1896,  were  $262,122.72. 

As  a  result  the  piers  had  been  extended  to  a  depth  exceeding  16  feet 
in  the  lake,  and  mid-channel  depths  were,  in  general,  16  feet  or  more, 
though  the  channel  has  at  times  been  dredged  to  greater  depths.  At 
the  roginning  of  the  fiscal  year  the  channel  had  shoaled,  and  dredging 
was  much  uMded.  A  dredge  was  employed  from  July  14  to  November 
lO^removing  the  material  to  a  depth  of  19  feet  and  a  widUi  of  150  feet. 

The  ehannel  is  now  sufficient  for  all  present  necessities  of  the  place, 
but  the  older  parts  of  piers  are  in  very  bad  condition. 

The  balance  of  the  appropriation  of  $30,000  by  act  of  Jnne  3,  1896, 
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will  be  expended  in  rebailding  a  section  of  west  pier  396  feet  in  length 
and  snch  additional  work  .of  maintenance  as  may  be  done  with  available 
ftinds.  Tbe  section  of  pier  is  now  under  constractioii  by  hired  labw, 
and  purchase  of  materials  by  informal  contract  after  invinng  proposals 
by  oircnl^  letter. 

At  the  end  of  last  fiscal  ^ear  the  timber  work  of  the  new  part  of  pier 
396  feet  long  In  a  single  crib  was  abont  six  courses  high.  All  the  tim- 
ber and  iron  have  been  purchased  and  paid  for. 

The  harbor  woiUd  be  more  properly  designated  as  the  harbor  of 
Lorain,  The  city  of  Lorain  has  developed  rapidly  within  three  years. 
The  extensive  steel  plant  is  now  being  supplemented  by  other  iudns- 
tries,  and  a  large  sum  of  money  is  being  expended  by  the  city  and  by 
corporate  enterprises  improving  the  river  inside  the  shore  line. 

The  river  and  harbor  act  of  June  3, 1896,  authorized  and  directed  that 
a  survey  of  tbe  harbor  be  made  and  a  cost  of  improvement  be  estimated 
with  a  view  to  providing  better  access  to  the  harbor  and  safety  to  b<MtB 
therein.  The  survey  has  been  completed  and  maps  platted.  The  report 
will  be  submitted  at  an  early  day. 


July  1,  1896,  balance  unexpended   $30, 082.06 

Jane  30,  1897,  amount  expended  during  fiscal  year   17, 425. 94 

July  1,  1897,  biUance  unexpoided   12, 656. 11 

Jnly  1,  1897,  outHtandiog  lUbilitieB   471. 96 

Ju^  1,  1897,  b^BDce  aTailable   12, 184. 15 


Amonnt  (estimated)  required  for  completion  of  existiiur  prqject   88, 600.00 

Amonnt  that  can  be  protitablyexpendedinflsoal  year  eD£ngJuDe30,1899  38,600.00 
Submitted  in  compliauce  with  reanirements  of  seotioDS  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndiy  civil  act  of  Jnne  4, 1897. 

(See  Appendix  L  L  7.) 

8.  Cleveland  Harbor,  Ohio, — Previous  to  1825  the  month  of  the  Cuya- 
hoga Kiver  had  no  permanent  location,  but  varied  between  points  more 
tlian  three-fourths  of  a  mile  apart.  This  condition  was  caused  by  a 
sandy  bar  which  formed  from  the  east  side  and  made  a  ridge  or  sand 
spit,  forcing  the  channel  to  westward  and  sometimes  closing  the  mouth 
entirely.  The  water  would  subsequently  break  throagh  in  another 
place  when  the  flow  was  safficient  to  raise  it  above  the  top  of  the  bar. 

In  1826  tbe  spit  extended  westward,  so  that  the  mouth  of  the  viyer 
was  abont  700  feet  west  of  its  present  locatioD.  The  plan  of  improve- 
ment was  to  rectify  the  channel  line  so  that  it  wonld  lead  directly  into 
the  lake  and  to  make  tbe  location  permanent  by  the  construction  of 
piers  extending  across  the  bar  and  into  the  lake  on  each  aide.  The  old 
channel  was  obstructed  where  it  bent  westward  and  tbe  current  of  the 
river  was  forced  across  the  sand  spit  nearly  in  the  prolongation  of  its 
natural  course  above. 

The  piers  were  repaired,  rebuilt,  and  extended,  .and  channel  was 
deepened  by  dredging  from  time  to  time  nntil  1875,  when  the  total 
expenditure  was  (346,881.61. 

In  compliance  with  the  river  and  harbor  act  of  Match  3,  1875,  a 
project  was  adopted  for  a  breakwater  in  5  fathoms  of  water. 

The  total  expense  for  constmction  and  maintenance  of  piers  and 
channels  and  constmction  and  maintenance  of  breakwaters  to  Jane 
30, 1896,  was  $1,636,612.87. 

The  west  breakwater  was  completed  in  1883  and  had  a  total  length  of 
7,130  feet,  including  shore  arm,  besides  a  spar  of  100  feet  near  the 
harbor  entrance. 
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East  breakwater  was  2,490.5  feet  long,  besides  a  spnr  118  feet  loDg 

'near  the  entrance. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  ander 
contract  for  remoTing  450  feet  of  old  east  pier  ontside  of  harbor  line 
and  replacing  it  with  a  new  pier  having  timber  substractore  filled  with 
stone  and  a  stone  and  concrete  snperstractnre.  The  new  pier,  322  feet 
long,  was  completed  Kovember  30, 1896. 

Owing  to  shoaliug  in  the  channel  and  on  front  of  wharves  east  of 
entrance  a  dredge  was  employed  ft-om  July  10  to  September  10  deepen- 
ing the  channels  to  20  feet.  Extensive  repairs  have  been  made  to 
breakwaters  dnring  the  year. 

The  river  and  harbor  act  of  Jnne  3, 1896,  required  a  sorvey  with  a 
view  of  determining  the  advisability  of  changing  the  plan  of  the  break- 
water. The  snrvey  fortbis  purpose  was  completed  in  the  season  of  1896 
and  the  map  has  been  platted,  A  report  will  be  submitted  as  early  as 
practicable. 

The  same  act  anthorized  a  modification  of  previous  projects  by 
widening  the  river  at  its  month  and  renewing  the  snperstmctnre  of 
west  breakwater  with  concrete  masonry.  The  making  of  contracts  for 
the  entire  work  of  improvements  at  Cleveland  Harbor  was  also  author- 
ized at  an  expense  not  exceeding  91,354,000. 

Under  the  provisions  of  law  proposals  were  invited  by  public  adver- 
tisement for  removing  old  superstructure  of  west  breakwater  and  con- 
structing a  new  one  of  concrete  masonry;  also  to  strengthen  cribs  and 
sheathe  the  face  of  substrnotnre.  A  contract  for  that  work  has  been 
executed.  Contractors  are  now  actively  engaged  obtaining  plant  and 
materials  preparatory  to  commencing  operations  and  continuing  as  far 
as  may  be  done  with  the  ftands  made  avfulable  by  the  sundry  civil  act 
of  June  4, 1897. 

Delay  in  letting  contract  for  the  other  parts  of  project  authorized  by 
law  has  been  caused  through  the  di£Bculty  experienced  by  the  city  of 
Cleveland  in  obtaining  title  to  be  transferred  to  the  United  States  for 
the  land  which  must  be  removed  in  the  river  widening.  The  amount 
covered  by  contract  already  concluded  is  $413,843.78,  based  on  estimated 
amounts  of  material.  The  amount  available  for  application  on  the 
contract  is  $350,000. 

Proposals  will  be  invited  and  contracts  let  for  the  remainder  of  work 
not  exceeding  a  total  of  $1,354,000  as  soon  as  practicable. 

July  1, 1896,  balance  unexpended  $117, 018. 74 

Anunnt  appropriated  by  anndry  oivil  aot  approved  June  4, 1887   350, 000. 00 

467, 018. 74 

June  30, 1807,  amoant  expended  dnring  flsaal  year   47, 179. 95 

Jaly  1, 1897,  balance  unexpended   419, 838.  TO 

Jnly  1, 1897,  oatetanding  liabilttleB   938. 81 

Jnhr  1, 1887,  amonnt  covered  by  nnoompleted  otmteacti  41^  848. 78 

^  r  ^  418,880.09 

Jnly  1,  tB97,  balance  avaUable   6^  958. 70 

{Amonnt  (estimated)  required  for  oomnletion  of  exiittng  project   924, 000. 00 

Ainonntthatcanbeproetably  expended infiMalTearmdu^JuneSO,  1888  450,000.00 
Submitted  hi  eompUance  irith  requirementa  of  Baottons  3  of  river  and 
harbor  aets  of  1866  and  1867  and  of  snndiy  dvil  act  of  June  4, 1897, 

(See  Appendix  L  L  8.) 

9.  F€tirpart  Harbor j  OAw.— The  harbor  of  Falrport  is  in  the  Grand 
Biver,  which  was  originally  navigable  fw  small  vessels  about  2^  miles 
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above  its  moath,  and  has  been  made  navigable  for  large  vessels  about 
1^  miles  from  the  end  of  piers.  In  1825,  when  the  improvement  was 
undertaken,  the  mouth  of  the  river  was  closed  by  a  sand  bar. 

The  project  originally  adopted  was  to  construct  parallel  piers  of 
timber  crib  work  liOO  feet  apart  across  the  bar  into  the  lake.  Until 
1896  the  ouly  additions  to  the  project  were  those  made  necessary  by 
increased  depth  of  water  required,  so  that  the  expenditures  were  for 
the  necessary  surveys  and  examinations  of  chann^,  construction  and 
repair  of  piers,  and  for  removing  bars  by  dredging;  the  latter  item  has 
been  very  large. 

The  expenditures  to  June  30, 1896,  were  $364,669.21. 

The  last  extension  of  the  piers  was  made  in  1893.  The  resulting 
channel  depths  between  piers  have  exceeded  18  feet,  but  the  bars  formed 
by  action  of  the  lake  outside  the  ends  of  piers  have  at  times  reduced 
the  depths  to  13  or  14  feet ;  the  bars  across  the  channel  have,  however, 
been  removed  without  delay,  so  that  but  little  inconvenience  has 
resulted  to  navigation. 

In  the  £all  of  1896  and  spring  of  1897  the  dredging  through  the  bar 
require  the  removal  of  60,995  cubic  yards  of  saud  at  an  expense  of 
$9,954.62  for  dredging  and  inspection,  in  addition  to  cost  of  examina- 
tions of  tbo  channel  and  other  contingent  engineering. 

Tlie  expenditures  of  the  fiscal  year  were  for  liabilities  of  previous 
year,  dredging  the  channel,  and  for  office  and  engineering  contingencies. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $30,000,  and 
provided  that  of  the  amount  the  sum  of  $20,000  shall  be  applied  toward 
construction  of  a  breakwater  according  to  the  project  submitted  April 
3, 1886.  The  project  for  breakwaters  has,  therefore,  been  approved. 
The  project  is  for  two  converging  breakwaters,  and  dredging  the  area 
between  to  a  depth  of  20  fee^  at  an  estimated  cost  of  $ol0,000. 

It  is  necessary  to  reserve  a  sum  not  less  than  $10,000  for  dredging 
the  channel  and  for  other  emergenci^  The  expenditure  of  $20,000 
^one  upon  the  breakwaters  would  build  too  small  a  section  to  be  of  any 
practical  service,  while  the  proportional  cost  wonid  be  increased.  The 
recommendation  of  the  ofBoer  in  charge  of  the  improvement  to  defer 
construction  of  the  breakwaters  until  additional  fonds  are  available  has 
therefore  been  approved. 

Fairport  Harbor  is  an  important  port  for  transporting  iron  ore  and 
grain,  and  for  shipping  coaL 

July  1,  1896,  balance  noerpeaded  204. 32 

Jnne  sk),  1897,  amoant  expended  dnring  fiioal  year   10, 933. 55 

July  1,  1897,  balance  anexpended   30, 270. 77 

Amonnt  (estimated)  regniredfor  oompletion  of  exiatins  project   480, 000. 00 

Araonntthatoanbeptofltablyexpendedin  fiscal  year  endinK  Jane 30, 1899  260, 000. 00 
Sobmitted  in  complifuicB  with  reqaicementi  of  seotioua  2  of  river  and 
harbOT  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jane  4, 1887. 

(See  Appendix  L  L  9.) 

10.  Ashtabula  Harbor^  Ohio. — Previous  to  1826  the  natnral  conditions 
at  the  mouth  of  the  river  were  varied  under  the  action  of  Ireshets  and 
storms  on  the  lake.  lu  that  year  the  depth  of  water  over  the  bar  was 
but  2  i^t  and  the  general  depth  of  the  rock  bottom  at  the  shore  was 
but  9  feet  below  the  water  8nrfo(».  Improvements  were  then  com- 
menced by  con^ning  the  channel  over  the  bar  between  piers  of  timb^ 
cribs  filled  with  stone  168  feet  apturt.  The  piers  were  repaired  and 
extended  and  the  ehannel  was  deepened  by  dredging  the  sand  and  soft 
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took  as  the  inereasiiig  necessities  of  navigatioiL  required,  ^tiiont  modi- 
floatiion  of  the  general  plan,  until  1881. 

la  1891  a  project  was  adopted  to  widen  the  ontor  part  of  channel  to 
213  feet,  to  extend  piers  to  a  depth  of  22  feet  in  the  lake,  and  to  exca- 
vate the  rook  bottom  to  a  depth  of  20  feet. 

The  total  expenditures  from  1826  to  Jane  30. 1896,  were  »564,465.37. 

The  outer  part  of  channel  had  been  widened  as  planned  and  most  of 
the  rock  and  overlying  material  had  been  removed  to  a  depth  of  20  feet; 
the  part  of  rock  remaining  was  about  300  feet  long  and  50  feet  wide, 
over  which  the  depth  was  abont  17  feet. 

The  work  of  rook  removal  was  in  progress  at  the  beginning  of  the 
last  fiscal  year.  Pi^s  had  been  extended  to  a  depth  of  16  feet  in  the 
lake.  The  deepening  of  chaonel  under  contract  was  completed  July 
31, 1896.  It  was,  however^  considered  necessary  to  remove  the  remain- 
ing rook  4nd  other  material  to  &  depth  of  20  feet  in  the  channel  as  far 
as  the  county  bridge.  A  supplementary  contract  was  therefore  con- 
dnded  to  complete  the  removal  of  rock  and  overlying  material  at  the 
same  price  as  m  the  original  contract.  Work  under  the  second  contract 
was  completed  June  14, 1897.  The  entire  rock  in  channel  between  piers 
and  as  far  as  the  ctmuty  bridge  has  no  w  been  removed  to  a  depth  nowhere 
less  than  20  feet,  including  all  overlying  material.  Any  further  dredg- 
ing in  the  channel  will  be  merely  the  removal  of  such  material  as  may 
be  brought  down  the  river  or  otherwise  be  deposited  over  the  rock. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $50,000  for 
improving  Ashtabula  Harbor,  and  provided  that  *'not  less  than  forty 
thousand  dollars  shall  be  applied  toward  the  construction  of  break- 
waters according  to  a  project  submitted  in  the  Annaal  Eeport  of  the 
Gfaief  of  Engineers  for  eighteen  hnndred  and  ninety-five."  The  project 
is  for  oonstniction  of  two  breakwaters  converging  toward  the  lake  in 
such  manner  that  the  action  of  seas  on  the  lake  wUl  prevent  the  forma- 
tion of  a  bar  at  the  entrance. 

A  contract  for  construction  of  432  feet  of  west  breakwater  has  been 
executed  with  the  lowest  bidder  aftor  advertising.  The  framing  of  the 
timber  work  is  well  advanced  and  tne  part  under  contract  will  be  com- 
pleted before  the  end  of  the  working  season. 

The  tonnage  of  Ashtabula  Harbor  is  about  4,000,000  tons  per  annum. 
The  breakwaters  are  much  needed;  tiieir  construction  will  not  only  be 
more  rapid  but  more  economical  if  built  under  ample  appropriations. 


July  1. 1896,  balance  nnexpeDcted  «97,936.84 

June  SO,  1887,  amonnt  expended  during  flacal  year....   4^208.36 


Jaly  1,  1897,  balauce  anexpended   . ........  ....   58, 73S.48 

J.nly  1, 1^  ontotanding  Uabllities....^   «187.82 

Jnly  1)  1887,  amonnt  eorered  by  nnoompleted  oontraeta. .....   13, 139. 63 

  43,327.45 


July  1, 1897,  baUuice  available   10, 398. 03 


r Amoont  (estimated)  reqnlred  for  completion  of  existing  project   480, 600. 00 

J  Amonntthatcanbeprofitabl^expendedlnfiBoalyearending  JnneSt^  1899  480,600.00 
]  Bnbmitted  !□  compliance  with  reqnliements  of  sections  2  of  river  and 
t   harbor  acts  of  1866  and  1867  and  of  sniidry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  10.) 

11.  Conneaut  HarhoTf  Ohio, — The  improvement  of  Oonneant  Greek 
was  commenced  under  an  appropriation  approved  March  2, 1829,  for 
improving  the  creek  "by  removing  the  bar  at  the  month  of  the  same," 

Appropriations  for   Improvement  of  Conneaut  Creek,"  "  Bemoving 
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obstractioos  at  Ooniieaat  Groek,''  and  for  "  Improyemeat  of  Oonneant 
Harbor,^  were  made  at  intervals  nntil  1880,  seventeen  appropriations 
having  an  aggregate  of  $112,62939. 

The  basiness  of  the  place  in  1880 waa  so  small  that  no  further  appro- 
priations were  made  until  1892. 

The  old  works  had  not  been  planned  with  reference  to  width  and 
depth  of  channels  now  required,  and  in  1892  they  were  more  in  the 
nature  of  obstructions  to  be  removed  than  works  to  be  continued.  The 
channel  depths  were  originally  bnt  2  feet  under  ordinary  conditions. 
The  improvements  to  1880  had  resulted  in  depths  of  aboat  8  feet,  which 
were  increased  to  11  feet  under  very  favorable  conditions,  iu  the  narrow 
channel. 

Tinder  the  acts  of  July  13, 1892,  and  February  24, 1893,  a  project 
was  adopted  fur  extending  parallel  piers  200  feeL  apart  into  the  lake  to 
a  depth  of  17  feet  and  dredging  the  channel  between  piers  at  a  total 
estimated  cost  of  $500,000;  the  total  expenditures,  1829  to  June  30, 
1896,  were  $102,448.47,  and  the  expenditures  on  projeet  of  1S93  to  June 
30, 1896,  were  $70,819.08. 

A  part  of  west  pier  400  feet  long  and  24  fbet  wide  had  been  con- 
structed by  contract,  and  a  part  of  east  pier  600  feet  long  and  18  feet 
wide,  and  a  pile  revetment  526  feet  long  inside  of  Bhore  line  had  been 
constructed  by  hired  labor  and  purchase  of  materials  by  contract.  The 
channel  and  bar  had  been  dredged  and  extensive  repairs  had  been 
made  both  to  the  pier  built  by  contract  and  to  old  pier.  The  channel 
had  a  depth  of  about  18  feet  over  a  width  of  100  feet. 

The  Pittsburg,  Shenango  and  Lake  Erie  Railway  Company  first 
improved  the  channel  by  dredging  in  1892,  and  the  first  ore  received 
was  1,130  gross  tons  on  the  3d  of  November,  1892.  In  1896  the  total 
of  receipts  and  shipments  amounted  to  nearly  half  a  million  tons. 

Most  of  the  work  of  dredging  channel  had  been  done  by  the  railway 
company,  which  is  now  expending  a  large  amount  in  making  facilities 
for  transfer  of  ore  and  coal. 

The  rirer  and  harbor  act  of  June  3^  1896,  appropriated  $40,000  for 
continuing  the  improvement,  and  provided  that "  not  less  than  twenty 
thousand  dollars  shall  be  applied  toward  the  construction  of.  a  break- 
water according  to  tlie  project  submitted  March  tweuty-fburth,  eighteen 
hundred  and  ninety-six." 

The  project  is  for  coustruction  of  two  breakwaters  a  total  length  of 
2,200  feet,  so  arranged  as  to*prevent  the  formation  of  bars  at  the  outer 
entranue.  Also  to  contmne  the  piers  to  a  depth  of  17  feet  and  to  dredge 
to  a  depth  of  20  feet.  The  estimated  cost  in  addition  to  previous  work 
was  $530,000,  which  was  equivalent  to  an  estimate  of  $610,000  in  1893 
for  a  harbor  of  20  feet  depth  and  26  feet  deei>  at  entrance. 

The  construction  of  a  section  of  breakwater  282  feet  long  was  com- 
menced April  1,1897,  materials  having  been  purchased  by  contract. 
At  the  end  of  the  year  one  crib  144  feet  in  length  was  nearly  ready  to 
be  sunk  in  position.  A  small  expenditure  was  made  during  the  year 
fbr  repairs  to  piers. 

Large  enterprises  have  now  combined  to  make  Gonneaut  Harbor  a 
leading  port  for  transfer  of  iron  and  coal.  Extensive  wharves  and  slips 
arenowin  processof  construction.  It  is  anticipated  that  the  commerce 
of  the  harbor  will  be  vastly  increased  within  a  year,  and  the  harbor  pro- 
tections now  planned  will  be  greatly  needed. 

Of  the  funds  appropriated  by  act  of  June  3, 1896,  $35,000  was  applied 
t<>  breakwater  coustrnction  and  $5,000  reserved  for  repairs  and  main- 
tenance. 
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Jnly  1, 1896,  balance  unexpended    $40,180.93 

Jane  30, 18OT,  amount  expended  dnring  fiscal  year   1, 696. 54 


July  1,  1897,  balance  onezpen^   38,484.38 

Jnly  1,  1887,  ontstanding  UablUtiflS    •IS,  268. 45 

Jn&l,  1807i  amount  ooTond  by  uneompleted  contracts   7,788.00 

  21,056.45 


July  1,  1897,  balance  STallable   17, 427. 93 


{Amount  (estimated)  required  for  completion  of  existing  project   495, 000. 00 

Amonnt^iateanbeprofitabl^expendeainfieoalyearendueJQneSO,  1899  485,000.00 
Submitted  in  compliance  with  reqnirementa  of  sectEons  2  of  river  and 
harbor  acts  of  1866  and  18BT  aod  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L 11.) 

£XAJtfINAT10N  UAJDE  IN  OOUPLIANCS!  WITH  SIVSR  AND  HARBOR  ACT 

OP  JUNE  3, 1896. 

The  preliminary  examination  of  Raisin  Bivevj  in  Monroe  County, 
Mieh.,  from  the  month  to  Government  Canal  to  the  wharves,  required 
by  the  act  of  June  3, 1896,  was  made  by  the  local  engineer,  Lieut.  Col. 
(now  Col.)  Jared  A.  Smith-Corps  of  Engineers,  and  reiiort  thereon  sab- 
mitted  Angnat  26, 1896.  work  is  being  carried  on  at  present  at  this 
locality  under  appropriations  for  improving  Monroe  Harbor,  Michigan, 
and  it  is  the  opUiion  of  the  local  oflBcer  that  the  cost  of  any  extension 
of  improvements  heretofore  planned  woold  vastly  exceed  the  probable 
benefit  to  the  commerce  of  the  country.  The  maintenance  of  the  piers, 
canal  revetment,  and  lighthouse  involves  all  the  expense  which  can  be 
justified  by  the  present  or  probable  commerce  or  business  of  the  place. 
Hie  views  of  the  local  officer  are  concuiTcd  in  by  the  Chief  of  Engineers. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
81^  Fi^-fburth  Congress,  second  session.   (See  also  Appendix  Ii  L12.) 

DfFBOTEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  CERTAIN 
RIVEBS  AND  HARBORS  IN  WESTERN  NEW  YORK, 

This  district  was  in  the  charge  of  M%j.  Thomas  W.  Symous,  Corps  of 
Engineers.  Division  Engineers,  Col.  (now  Brig.  Gen.)  John  M.  Wilson, 
Corps  of  Engineers,  to  February  11, 1897,  and  Col.  G.  L.  Gillespie, 
Corps  of  Engineers,  since  that  date. 

1.  Brie  Sarbovt  Pennsylvania. — In  its  original  condition  the  harbor 
(rf  Brie  was  landlocked,  the  only  entrance  being  to  the  east;  the  chan- 
nel was  narrow  and  tortuoas,  variable  in  position,  with  a  depth  of  about 
eUset 

The  original  project,  prepared  in  1823,  provided  for  closing  all  of  the 
eastern  end  of  the  harbor  by  means  of  a  breakwater,  in  which  should 
be  an  opening  200  feet  wide,  and  for  extending  to  deep  water  in  the 
lake  two  parallel  piers,  one  on  each  side  of  tbe  opening.  This  project 
is  substantially  in  force  at  the  present  time,  except  that  the  jncrs  are 
360  feet  apart 

The  project  also  includes  the  necessary  work  of  dretlging  to  keep  the 
channel  oi>en,  making  the  necessary  repairs  to  existing  structures,  and 
maintaining  Presque  Isle  Peninsula. 

The  original  estimated  cost  of  tbe  existing  project  is  an  uncertain 
quantity.  Tbe  cost  of  fhture  work  depends  so  largely  upjn  contingen- 
cies that  it  is  impossible  to  state  it  with  any  degree  of  accuracy. 

Tbe  cost  of  pier  extension,  rtMuleretl  necessary  by  sand  movements, 
can  be  definitely  estimatedj  but  the  repairs  and  dredging  can  not. 
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The  total  amouDt  expended  for  the  improvement,  preservation,  and 
maintenance  of  Erie  Harbor  and  Presqae  lale  Peninsala  to  Jane  30, 
1896,  was  $898,681^. 

The  results  obtained  were  to  establish  and  maintau  a  good  entrance 
channel  of  a  depth  of  18  feet  and  at  least  275  feet  wide,  and  a  commo- 
dious deep  harbor  inside. 

The  results  obtained  during  the  fiscal  year  ending  Jnne  30, 1897,  were 
to  maintain  the  channel  and  harbor  as  above.  There  was  some  shoal- 
ing of  the  channels,  which  was  remedied  by  dredging  under  contract. 

A  new  survey  of  tile  harbor  was  made  during  the  year,  and  the  report, 
submitted  May  24,  1897,  with  plans  and  estimates  for  fntore  improve- 
ment, was  printed  as  House  Uoc.  Ko.  70,  Fifty-fifth  Oongress,  first  ses- 
sion, and  is  also  herewith  as  Appendix  M  M  8. 

The  c<»mmerce  of  Erie  is  large  and  increasing.  During  the  year  1896 
there  were3,100  arrivals  and  dei>arture8  of  lake  vessels,  with  an  aggre- 
gate tonnage  of  3,tj34,842  tons.  The  receipts  are  pnncipally  iron  ore, 
wheat,  flour,  com,  Inmber,  and  copper,  and  the  shipments  principally 
coal.  The  tonnage  of  the  port  has  more  than  doubled  daring  the  past 
ten  years,  which  is  largely  due  to  its  having  been  kept  in  most  excellent 
condition  by  the  Government. 

The  following  table,  compiled  from  the  reports  of  the  Chief  of 
Engineers,  gives  the  combined  number  of  arrivals  and  departures  and 
the  tonnage  of  arriving  and  departing  vessels  for  the  past  ten  years : 


Yeu. 

Tonnage. 

Yew. 

udde- 

ToiuiAge. 

p*rtar«a. 

1,221 
2,111 
2,488 
2,6M 
2,487 

1, 451, 787 
1,852.001 
2.351.485 
2,480,863 
2,343,506 

1892   

2,litO 
1,877 
2,687 
2,938 
S,  100 

2, 400, 946 
1, 701,  (>42 
3,0«0,54» 
8,323,872 

1888   

1893   

18W  

July  1,  1896,  balance  unexpended   •47,902.79 

Slay  12,  1897,  repayment  to  appropriation   !•  00 


47, 903.79 

Jnne  30,  1897,  amount  expended  during  fiscal  year   11, 781. 58 


July  1, 1897,  balance  unexpended   36, 123. 21 

Jvly  1,  1897,  outstanding  liabilities   $600.00 

Jnly  1,  1897,  amount  cov«ed  by  nncompleted  contracts   6, 650. 90 

-  7,  ISO.  90 


Jnly  1, 1897,  balance  available   28, 971. 31 


Amount  < estimated)  required  for  completion  of  existing  project   (*) 

Amonntthatcanbeprohtablyexpendedinfi8calyeareudinsJune30,1899  (') 
Submitted  in  compliance  witb  requirements  of  sections  2  of  rivw  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4.  1867. 
(See  Appendix  M  M  1.) 

2.  Harbor  at  Dunkirk,  JT.  Y. — The  harbor  at  Dunkirk  is  naturally  a 
simple  indentation  of  the  south  shore  of  Lake  Erie.  It  lies  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  Between 
the  two  points  is  a  distance  of  about  9,600  feet,  and  the  maximum 
breadth  of  the  bay  behind  the  hue  of  the  two  headlands  is  3,000  feet. 
The  general  depth  of  water  in  the  bay  was  about  10  feet.  The  bay  is 


*N«w  project  reported. 
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underlaid  with  rock  at  an  averag^e  depth  pf  15  to  16  feet.  The  object 
of  the  improveiiieot  is  to  form  an  artifloial  protected  harbor  iu  the 
indeDtation  or  bay  above  de8cril>ed. 

The  origiual  project  was  adopted  in  1827,  and,  with  its  sabseqnent 
modifications,  provided  for  the  construction  of  a  pier  rnnning  out 
from  the  west  shore  of  the  indentation  and  a  detached  breakwater 
parallel  with  the  pier  and  about  2,000  feet  distant  from  the  city  front. 
An  opening  between  the  two  structures  provided  a  harbor  entrance 
through  which  a  channel  leading  to  the  docks  was  to  be  deepened  to 
13  feet. 

In  1870  a  Board  of  Engineers  recommended  a  plan  which  provided 
tar  a  detached  breakwater  2,Sf>0  feet  long,  one  part  of  which,  2,300 
feet  long,  was  to  be  nearly  parallel  with  the  shore,  the  other  part  to 
be  nearly  parallel  with  the  axis  of  the  channel  entrance  and  560  feet 
long. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep. 

All  the  works  now  existent  at  Bankirk  have  been  built  in  accord- 
ance with  this  plan.  The  project  adopted  by  Congress  and  provided 
for  by  the  river  and  harbor  act  of  June  3, 1896,  consists  of  completing 
the  br^hkwater  as  before  planned  by  the  addition  of  360  feet  to  its 
eastern  end,  and  addiug  the  channel  ann  560  feet  long,  and  in  addition 
thereto  dredging  an  entrance  channel  and  a  harbor  basin,  containing  in 
all  about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels 
drawing  16  feet. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000  for 
the  work,  and  authorized  the  Secretary  of  War  to  enter  into  contract 
for  the  whole  work,  at  a  cost  not  to  exceed  f 398,268. 

The  total  amount  expeuded  on  the  harbor  to  June  30, 1896,  was 
$551,721.52.  At  this  date  the  works  consisted  of  an  unfinished  de- 
tached breakwater,  1,991  feet  in  length,  a  part  of  the  2,300-foot  section 
provided  by  the  project,  a  pier  1,410  feet  long,  exclnsive  of  light-house 
crib,  and  a  channel  100  feet  wide  and  13  -feet  deep.  The  breakwater 
uid  pier  consist  of  limber  work,  the  cribs  being  filled  with  stone  and 
decked  over. 

Contract  was  made  April  15, 1897,  with  Edward  J.  Hiugston  for  the 
work  authorized  by  the  river  and  harbor  act  of  June  3, 1896,  consisting 
of  the  excavation  of  about  555,000  cubic  yards  of  material,  of  which 
about  475,000  cubic  yards  is  mud,  sand,  gravel,  etc.,  and  80,000  cnbic 
yards  is  rock;  the  replacement  of  680  linear  feet  of  the  decayed 
superstructure  of  the  west  pier  with  concrete;  the  building  of  a  tim- 
ber crib  structure  along  the  eastern  edge  of  the  proposed  entrance 
channel;  and  the  extension  of  the  breakwater  310  feet  to  the  east,  to 
consist  of  a  timber  and  stone  foundation,  surmounted  by  a  concrete 
and  stone  superstructure;  all  at  an  estimated  cost  of  $321,386.85. 
Work  under  the  contract  was  begun  May  5, 1397,  and  continued  to 
the  close  of  tlie  year.  Ko  appreciable  change  in  the  condition?  has 
yet  been  made. 

The  commerce  at  Dunkirk  by  watw  is  very  limited  at:  the  present 
time.  During  the  year  1896  the  arrivals  and  departures  of  vessels 
numbered  42,  with  a  total  tonnage  of  13,160  tons.  The  receipts  by  lake 
were  9,968  tons  of  lumber,  and  there  were  no  shipments. 

The  following  table  gives  the  total  of  the  arrivals  and  departores 

BN0  97  30 
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and  the  tonnage  of  tbe  Teeaels  arriTing  and  departing  for  the  past  ten 
years,  as  combed  from  the  reports  of  the  Ohiu  of  Engineers: 


and  de- 

pMTttlrM. 

Tomwgft. 

Tew. 

AitItbU 
Midde> 
partimt. 

Tmiiag*. 

33 
S3 
«8 
IW 
M 

12,802 
17, 189  1 

68 
127 
70 
« 
12 

1S,7M 
10,158 
18.7C3 
15,660 
13,160 

1888  

uao  

Jnly  1, 1896,  balance  unexpended  912,  S67. 86 

Amonnt  TajMid  to  appropiiation  Hai^  13, 1897   .60 

Amount  sppropiiated  by  Biuidiy  oItiI  wt  approred  Jooe  4, 1897  39^  258. 00 

410, 616. 36 

Jane  30,  1897,  amotint  expended  during  fiscal  year   11, 696. 71 

July  1,  1897,  balance  unexpended   398, 919. 65 

Jnly  1, 1897,  ontstanding  liabUities   9400. 00 

July  1, 1897,  amoavt  covered  by  onoovpleted  oontraots  314, 106.81 

  314,606.81 

Jnly  1, 1897,  balance  available   84,413.84 

:    <See  Appendix  M  M  2.) 

3.  Buffalo  SarboTf  Kew  iTorftr— Bntfalo  Greek  was  the  ori^al  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  it  vas  ^aUov  and 
was  closed  by  a  gravel  bar  for  most  of  the  year.  The  original  project 
for  tbe  improvement  of  this  harbor  was  adopted  in  1826  and  provided 
at  first  for  the  construction  of  piers  on  tbe  north  and  soatb  sides  of 
Baffalo  Creek.  Subsequently  a  masonry  sea  wall  running  sout^  from 
the  shore  end  of  tbe  south  pier  was  proposed  and  built.  In  1868  a 
detached  breakwater,  about  2,600  feet  lakeward  &om  the  lighthouse, 
to  extend  south  a  distance  of  4,000  feet,  was  proposed  and  adopted.  In 
1874  it  was  determined  to  extend  this  breakwater  to  a  total  length  of 
7,600  feet.  This  breakwater  has  now  its  f^Uy  proposed  length,  the  final 
extension  of  806  feet  having  been  bnilt  in  1893.  It  runs  parallel  with 
the  shore  and  abont  half  a  mile  dist»it  £rom  it.  In  1874  it  was  also  pro- 
posed to  build  a  shore  arm  to  the  breakwater,  the  inshore  end  to  consist 
of  pile  work  near  shore  and  crib  work  in  tbe  deeper  water.  Upon 
reaching  the  1 6-foot  contour  line  in  the  lake  this  shore  arm  was  planned 
to  continue  in  a  direction  making  an  angle  of  abont  46  degrees  with 
tbe  shore  and  to  overlap  tbe  south  end  of  the  breakwater,  leaving  an 
opening  of  160  feet.  In  1886  a  project  was  approved  for  replacing  the 
superstructure,  as  fast  as  it  became  badly  decayed,  with  concrete.  To 
date,  3,879.13  feet  has  been  so  replaced. 

In  1896  a  new  project  was  adopted  for  the  improvement  of  Buffalo 
Harbor.  Tbe  project  consists  of  the  abandonment  of  tbe  shore  arm 
and  the  extension  of  tbe  breakwater  from  its  present  southern  end  to 
Stony  Point.  Tbe  report  of  tbe  Board  and  details  of  its  plans  are 
published  in  tbe  Beport  of  tbe  Chief  of  Engineers  for  1896,  page  3163 
et  seq.  The  river  and  harbor  act  of  June 3, 1896,  adds  to  the  pr^ect  of 
the  Board  of  En^neeers  by  providing  for  uie  construction  of  a  farther 
length  of  the  sand-catch  pier,  extending  it  to  the  established  pierhead 
line. 

The  project  now  in  force  for  tbe  improvement  of  Buffiilo  Harbor  is : 
(1)  To  maintain  existing  structures,  making  the  requisite  minor 

repairs,  and  replacing  the  wooden  saperstraotore  of  the  breakwater 

widi  concrete  when  necessary. 
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(2)  To  bnild  an  eztensioa  of  the  bieakvator  from  its  present  southern 
end  to  Stony  Point,  leaving  the  necMsary  openings  for  the  oonreniraLoe 
of  ccnnmerce. 

(3)  To  extend  the  sand-cateh  pier  to  the  establislied  pierhead  line. 
As  long  as  only  minor  repairs  are  needed,  the  cost  or  maintenance  of 

existing  Btmotares  is  estimated  at  $5,000  per  year.  There  is  a  stretch 
of  1,015  feet  of  wooden  breakwater  lying  between  the  two  concreted 
portions  which  will  soon  reqnire  to  have  its  saperstructare  replaced 
with  concrete.  This  is  the  portion  which  gave  the  most  trouble  in 
building  and  where  the  fonndation  and  saperstmctnre  is  most  insecnre. 
This  concrete  superstmcture  mast  soon  be  bailt,  and  its  cost  is  estimated 
at  9125  per  foot,  or  for  the  1,015  feet,  $126,875.  To  rebuild  this  super- 
stroctare  and  provide  for  minor  repairs,  an  eatunate  of  $136,875  is 
presented. 

The  total  amount  expended  by  the  United  States  on  the  improvement 
of  Buffalo  Harbor  to  June  30, 1896,  was  $2,710,831.02,  with  the  result  of 
obtaining  and  maiutainiug  a  v^  good  harbor.  The  princip^  features 
are  north  and  south  piers  at  the  mouth  of  Bu&lo  Greek,  in  which  most 
ot  the  basinesa  of  the  port  is  done;  also  on  outer  breakwater  7,608.6 
feet  long,  built  of  timber  and  stone. 

A  sea  wall  5,400  feet  long  was  also  built  along  the  lake  shore  south 
of  the  harbor  entrance,  and  a  sand-oatch  pier  m  piles  and  stand  870 
fleet  long  built  out  from  the  shore. 

In  accordance  with  the  authority  contained  in  the  river  and  harbor 
act  of  June  3,  1896,  the  work  of  extending  the  breakwater  to  Stony 
PoiDt  and  the  sand-catch  pier  to  the  pierhead  line  was  advertised,  and 
bids  opened  on  November  30, 1896. 

The  contract  (which  is  a  continnons  one)  was  awarded  to  Hughes 
Bros.  &  Bangs. 

Under  this  contract  the  work  of  dumping  stone  in  the  rubble  mound 
breakwater  was  started  May  10, 1887,  and  has  continued  ever  since. 
Work  on  the  sand-cateh  pier  was  started  May  26, 1887,  which  work  is 
still  under  way. 

in  accordance  with  plrovisions  of  the  river  and  harbor  act  of  June 
3, 1896,  contracts  have  been  entered  into  with  Hughes  Bros.  &  Bangs, 
amonnting  to  $1,638,795,  for  the  completion  of  the  Bnffolo  Break- 
water. It  appearing  desirable  and  necessary  to  secure  some  of  the 
reqnired  stone  from  the  Canadian  shore  opposite  Buffalo,  the  ques- 
tion of  duty  on  such  stone  was  considered  in  advance  of  making  the 
contract,  and,  after  correspondence  with  the  Treasury  Department  and 
in  accordance  with  the  advice  given,  the  contract  was  made  in  three 
parts,  one  for  the  pnrchase  of  the  stone  by  the  United  States  in  Oanada. 
The  specifications  of  contract  contains  the  clanse*  "  the  United  States 
assnming  all  responsibilities  for  the  datiea  which  may  be  assessed 
against  the  stone.''  A  formal  permit  was  then  issued  by  the  Secretary 
of  the  Treasury  for  the  free  .tdmission  of  the  stonCb 

The  contractors  have  opened  their  quarry  in  Canada,  built  docks, 
and  made  extMisive  urangements  tot  an  immediate  commencement  of 
work.  The  decision  of  the  Secretary  of  the  Treasury  that  such  stone 
can  not  under  the  new  tariff  law  be  admitted  free  of  duty  prohibited 
any  fiirther  work,  for  the  War  Department  has  no  funds  at  its  disposal 
available  for  the  payment  of  dnties. 

This  unfortunate  condition  of  affairs  necessitated  a  suspension  of  an 
important  work  ordered  by  Oongress  unless  some  urangemeut  could 
be  made  by  which  the  work  could  be  continued,  but  the  Treasury  offi- 
cials finally  coosented  to  permit  the  forther  entry  of  the  material 
pending  a  decision  of  the  question  of  duty  which  is  now  presented  to 
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Congress  for  consideration,  with  recommendation  that  sach  action  be 
taken  as  will  permit  the  free  entry  of  such  Canadian  stone  as  may  be 
ftimished  under  easting  contract  for  the  constmction  of  the  Boffitdo 
Breakwater. 

The  commerce  of  BnffiEklo  is  enonnoos.  Dating  the  year  the  arrivala 
Mid  departures  of  vessels  by  lake  and  river  aggregated  in  nnmber 
10,446,  and  in  tonnage  11,053,206. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
11,576.  The  principal  receipts  by  lake  and  river  were  wheat,  com, 
flonr,  oats,  iron  ore,  lumber,  copper,  pig  iron,  glacose,  lard,  and  pork. 
The  total  receipts  amounted  to  7,272,067  tons. 

The  shipments  by  lake  were  principally  coal,  sngar,  salt,  and  cement, 
and  aggregated  2,800,052  tons. 

For  comparison  the  following  table  is  given,  showing  arrivals  and 
departures  oy  lake  and  canal,  and  the  tonnage  for  the  last  five  years: 


Cud. 

Arrivals 
and  de- 
partnrM. 

Toim»g«. 

ArrlvaU 
and  d»- 

ToDiiags. 

U,486 

10,066 
0,664 

0. 075 
10,446 

S,  618. 072 
9,494,640 

8,78».002 
9,613.423 
n,  063, 206 

10,020 
15, 450 
13,242 

0.QQ2 
11,  576 

1,007,000 
l,&8e,238 
1,4S7,20S 
700,346 
1,670,74S 

1886  

AjasnmlDg  that  the  number  of  arrivals  of  canal  boats  equaled  the 
nnmber  of  clearances,  the  grand  total  of  the  commerce  of  Bufblo  car- 
ried on  by  lake,  river,  and  canal  for  the  season  of  1896  is  as  follows: 

Arrivals  and  departares  by  lake  and  rirer   10, 446 

AiTivftla  ud  d«p»rtqr«B  by  canal   11*576 

Total  axriTala  and  departnree   22, 022 


EeoeiptB  of  fteiglit  by  lake  and  river  toni . .  7, 272, 067 

ShlpmentB  of  freiebt  by  lake  and  Tiver  do. 2, 800. 062 

Keceipts  of  freight  by  canal  do. . .  398, 191 

ShlpmentB  of  freight  \^  canal  do.. .  1,  lT2,SBa 

Total  shipments  and  receipts  by  water  ....do  11,643,862 

The  commerce  of  Buffalo  depends  almost  entirely  upon  the  work  of 
harbor  improvement  done  by  tjie  United  States- 

Joly  1, 1896,  balance  unexpended   $127, 164. 35 

Amount  appropiiated  by  sondzy  civil  aot  approved  Jnne  t,  1897 .......     481, 260. 00 

608,414.35 

Jnne  30,  1887,  amodnt  expended  dniing  fiscal  yew   11, 902.  IS 

Jnly  1,  1897,  balance  unexpended   *696,>^I2. 22 

Jnly  1,  1897,  ontetanding  liabllltiea   $1,  500. 00 

Joly  1,  1897,  amount  covered  by  nncompleted  contracto   1, 754, 267. 22 

'  Amount  (estimated)  required  for  completiou  of  existing  projecj^.         1,  718, 760. 00 

Amount  that  can  m  profitably  expended  in  fiscal  year  eniungVFnne 

30.  1899  :   618t7BO.O0 

Amount  that  ean  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

1899,  for  maintenance   186>876.00 

Submitted  in  oompliBoce  withreqairementsof  Bectlons2of  river  and 
harbor  aots  of  1866  and  1867  and  of  sandry  oivU  aot  of  Jane  4, 1987. 

(See  Appendix  M  M  3.) 


*TliiB  work  is  ouiied  on  undw  a  continuing  oontract. 
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4.  Tonawanda  Sarhorand  Niagara  River ,  New  Torh. — In  itsoriguial 
oonditioQ  the  navigation  of  the  Niagara  Biver  &om  Lake  Erie  to  Tona- 
wanda  was  obstructed  by  several  reefa  and  shoals  which  matmally. 
limited  the  draft  of  the  vessels  traversing  it;  the  water  in  the  harb<nr 
betweoi  Xonawauda  Island  and  the  main  shore  was  shoal,  and  the  river 
in  some  places  had  a  very  swift  current. 

The  object  of  the  improvement  undertaken  ia  to  inrovide  a  navigable 
channel  from  the  head  of  Kiagara  Biver  at  Lake  Erie  to  the  north  line 
of  the  village  of  North  Tonawanda,  and  to  dredge  Xonawauda  Hwrbor 
to  a  depth  permitting  its  nse  b^  vessels  with  16  foot  draft. 

The  adopted  project  of  1888  is  to  remove  obstructions  so  as  to  make 
a  chann^  400  feet  wide  and  18  feet  deep,  which  includes  work  at  the 
following  places: 

1.  On  the  Horseshoe  Beef  at  the  entrance  to  Niagara  Biver. 

2.  On  the  shoal  at  the  head  of  Strawberry  Island. 

3.  At  a  few  shoal  places  abreast  of  the  lower  end  of  Battlesnake  Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888. 

The  cost  of  the  work  estimated  in  1891  was  $1,152,987,93.  This  does 
not  inclnde  the  work  necessary  between  Tonawanda  Isliuid  and  the 
north  line  of  the  village  of  Nortii  Tonawanda.  The  amount  expended 
on  the  general  project  up  to  Jnne  30, 1896,  was  $295,968.20. 

At  this  time  the  channel  through  the  Horseshoe  Beef  had  been  com- 
pleted ;  the  Strawberry  Island  Beef  had  been  dredged  to  a  depth  of  18 
feet  for  a  width  of  160  feet  over  about  two-thirds  of  its  loigth;  the 
remaining  one-third  had  a  depth  of  16^  feet. 

Tonawanda  Harbor  had  been  dredged  20  fidet  wide  to  a  depth  of  18 
feet  aJong  nearly  all  the  length  of  the  Tonawanda  Island  front. 

The  results  of  operations  during  the  year  ending  June  30, 1897,  were 
the  completion  of  the  18-foot  chanuel  for  a  width  of  180  feet  through  ^e 
whole  length  of  the  Strawberry  Island  Beef;  the  excavation  of  a  chan- 
nel 18  feet  deep  and  200  feet  wide  through  the  shoal  at  the  foot  of  Tona- 
wanda Island,  and  the  removal  of  the  most  troublesome  ridges  from 
Tonawanda  Harbor. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1896  there 
were  entered  and  cleared  2,592  lake  craft,  with  a  tonnage  of  917,444 
tons.  The  receipts  w^  principally  lumber,  iron  ore,  and  limestone, 
and  aggregated  1,01^06  trais.  The  shipments  from  Tonawanda  amonnt 
to  very  little. 

The  following  table  gives  the  entrances  and  clearances  at  Tonawanda 
fbr  the  last  three  years: 


UM. 

849 
880 

418,438 
403,360 
838,287 
2,268 
43S.»» 
203,110,900 

1806. 

1808. 

WO 

061 
426.106 
441.802 
804.408 
2,120 
403,368 
106,888,000 

1,  ni 

1,281 
486,297 
4SS,000 
1,016, 890 

2,  m 

884,880 
186, 680, 8U 
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Jufyl.l896.baluiQeii]iexp«Dded  $54,031.80 

Hay  12, 1887,  i^ayment  to  as^Qptiatim   1. 00 

54, 032.80 

June  30,  1897,  amonnt  expended  during  flaoal  year   42, 468. 96 

Jaly  1,  1697,  balance  onexpended   11, 643. 84 

July  1,  1897,  outstanding  UabllitiflS   t400. 00 

July  1, 1897,  amount  covered  by  nnoompleted  oontraota   7, 893. 33 

  8,298.22 

July  1, 1897,  balance  available   3,250.62 

{Amonnt  (eetimated)  reqaiied  for  oompletion  of  exietioE  project   802, 987. 93 

AmonntuiatcanbeprotitablyexpendedinflBoalyeaTeadingJaneSO,  1899  260,000.00 
Submitted  in  compliance  with  requirements  of  aectiona  2  of  river  and  « 
barbor  acts  of  1866  and  1867  ud  of  Bondry  oiTll  Mt  of  JoiW  4, 1887. 

(See  Appendix  M  M  4.) 

5.  KtaffaraBiwrfrom  TonaaandatoPortDafffl^.T.—'Port'Dayisthe 
inlet  to  tlie  old  hydraulic  power  canal  at  Niagara  Falls.  It  is  not  and 
never  has  been  a  practical  port  of  commerce,  owing  to  'shallow  water 
and  its  proximity  to  the  rapids  at  the  head  of  Niagara  Falls. 

From  Fort  Day  up,  the  river  in  front  of  the  city  of  Niagara  Falls  is 
very  shallow  and  with  rock  bed  until  Conners  Island  is  reached.  Be- 
tween Gonners  Island  and  the  main  shore  is  a  sung  little  harbor  with 
about  5  acres  of  a  depth  of  12  feet  at  mean  river  stage  and  with  a 
maximum  depth  of  about  18  feet. 

Above  the  head  of  the  island  there  was  a  shoal  with  a  least  depth  ou 
it  of  7^  feet  at  mean  stage.  Above  this  shoal  very  good  water  existed 
until  Cayuga  Island  was  reached.  From  this  island  to  Tonawanda 
shoals  exist,  which  require  dredging  to  give  a  channel  of  12  feet  depth 
at  low  river  stage. 

The  original  prq|ect  for  the  improvement  of  this  portion  of  the  Niagara 
Biver  contemplated  the  formation  of  a  chanuel  300  feet  wide  from  Ton- 
awanda down  to  Conners  Island,  200  feet  wide  from'Oonners  Island  to 
Grass  Island,  and  increasing  from  200  to  400  feet  wide  from  Grass 
Island  to  Port  Bay,  and  construction  of  an  embankment  with  rock 
excavated  from  the  channel,  extending  from  Conners  Island  to  Port 
Day,  so  as  to  inplose  the  lower  end  of  the  channel.  A  channel  of  12 
feet  depth  was  proposed,  although  it  was  incidentally  estimated  that  a 
channel  of  8  feet  depth  should  be  first  provided,  which  could  be  enlarged 
as  an  increase  of  commerce  might  demand.  The  cost  of  the  proposed 
channel,  8  feet  deep  at  mean  lake  level  (0  feet  at  low  water),  was 
estimated  at  $267,829. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$20,000  for  the  oommenoemeut  of  work  upon  the  8-foot  chanuel. 

By  act  of  Congress  of  August  18, 1894,  provision  was  made  for  "Im- 
proving  Niagara  Biver  fh>m  Tonawanda  to  Port  Day,  with  a  view  of 
obtaining  a  channel  of  12  feet  depth  to  Schlossera  Dock."  The  amount 
available  under  this  act  was  $30,000. 

The  project  as  it  now  stands  is,  therefore,  to  provide  a  channel  12  feet 
in  depth  at  low  water  and  200  feet  in  width  from  Schlossera  Dock  back 
of  Conners  Island  through  to  Tonawanda  by  the  American  channel  of 
the  Niagara  Biver.  This  project  is  recognized  by  the  river  and  harbor 
act  of  June  3, 1896. 

The  cost  of  completing  the  project  was  estimated  in  1892  to  be 
$230,000.  The  cost  of  the  work  was  reestimated  last  year  at  $180,000, 
and  it  is  now  dettttnined  that  the  work  can  be  completed  for  much  less 
than  this  amount,  viz,  $50,000,  making  the  total  cost  of  the  work  con- 
templated by  the  project  $95,000. 

Vp  to  June  80,  1896,  there  had  been  expended  on  the  project 
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$26,703.48.  By  this  time  a  ehannel  12  fleet  deep  at  mean  river  level  and 
200  feet  wide  was  completed  the  entdre  length  of  the  Ooniiers  Icdand 
Shoal,  about  1,700  feet. 

Dnring  the  year  1897  a  hydrographic  survey  from  Tonawanda  to 
Schlossers  Dock  was  made,  and  a  206-foot  channel  was  located  from 
Tonawanda  to  Oonners  Island. 

On  Jane  21, 1897,  drilling  was  begun  on  Cayuga  Island  Shoal,  under 
contract,  and  continued  to  the  end  of  the  fiscal  year.  lifone  of  the  to^ 
has  yet  been  removed. 

The  commerce  involved  in  the  improvement  is  very  small.  Daring 
the  year  the  total  arrivals  and  departures  were  410,  all  of  which  were 
small  excuTBion  boats.  Whatever  benefit  the  works  coniiBr  will  be  upon 
fhture  commeree. 

July  1,  1896,  balance  nnMcpended  $18,296.63 

Jane  30,  1897,  amount  expended  dnring  flsoal  year   2, 333. 07 

July  1,  1897,  balance  onexpended   16, 063. 45 

Jaly  1,  1897,  amoant  oorered  by  onoompleted  oontraots.   14,307.75 

July  1, 1897,  balance  aTaiUble  , ....  1,755.70 

{Amonnt  (estimated)  required  for  oompletion  of  existing  project   5^  000. 00 

Amoant  that  can  be  profitably  expendeu  i  n  iiBca)  year  ending  June 30, 1899  W,  000. 00 
Submitted  in  compliance  with  reqairements  of  sections  3  of  river  and 
harbor  aot8  of  1866  and  1867  and  of  Btudiy  olvil  act  of  June  i,  1897. 

(See  Appendix  M  M  5.) 

6.  Wilson  Harbor^  If&w  York. — Wilson  Harbor  is  at  the  month  of 
Twelve  Mile  Greek,  a  small  stream  flowing  into  Lake  Ontario.  In  its 
original  condition  there  was  a  depth  of  water  inside  the  mouth  suffi- 
cient for  ordinary-sized  lake  craft,  but  it  was  closed  by  a  bar  ax>on 
which  there  was  ordinarily  but  about  1  foot  of  water. 

The  present  project  was  submitted  in  1873,  and  proposed  to  extend 
piers  to  the  12-foot  curve  in  Lake  Ontario,  and  to  dredge  a  channel  12 
fidet  deep  between  the  piers  and  from  the  shore  end  of  the  piers  to  deep 
"water  in  the  creek. 

The  original  estimated  cost  of  the  work,  as  made  in  1873,  was  $90,000. 
This  was  increased  in  1877  to  $100,000. 

The  amonnt  expended  upon  the  project  to  June  30,  1896,  was 
$64,978.61.  With  this  money  there  had  been  built  two  piers  at  the 
harbor  entrance  and  a  shore  protection.  The  piers  are  prolongaliona 
of  piers  built  by  private  parties  in  1846.  At  present  the  west  pier  is 
832  feet  long  and  the  east  pier  850  feet  long.  Theore  is  ^ao  a  diore 
protection  for  the  east  pier.   This  is  360  feet  long. 

The  channel  was  dredged  in  1889  to  a  minimnm  depth  of  about  9 
tfeet,  but  had  shoaled  since  that  time. 

Daring  the  year  1897  the  channel  was  dredged  80  feet  wide  to  its 
foil  depti^  of  12  feet  from  the  lake  to  the  docks  in  the  harbor,  and  minor 
repairs  were  made  on  the  piers. 

The  commerce  of  Wilson  by  water  is  very  snu^  and  is  practically 
confined  to  a  few  excursion  boats,  which  oome  maimy  from  Toronto. 

July  1, 1896,  balance  unexpended  '.  -   f5, 000. 00 

Hay  12, 1897,  repayment  to  appropriation   .60 

5,000.60 

June  90, 1887,  amount  expended  during  fiscal  year   4, 964. 41 

July  1, 1897,  balance  unexpended   16.09 

{Amonnt  (estimatctd)  required  for  completion  of  existinff  project   000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1899  30, 000. 00 
Snbniitted  in  compliance  with  requirements  of  sections  2  of  livtx  and 
harbor  acts  of  1866  and  1867  and  of  sondiy  oiril  act  of  June  ^  1897. 
(See  Appendix  M  M  6.) 


Digiiized  by 


Google 


472      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  B.  ARUT. 


7.  SetMving  tvnken  vea9el9  or  craft  ohttrwMng  or  endangering  naviga- 
tion.— At  tlie  beginning  of  the  fiscal  year  1897,  |300  pertaining  to  the 
indefinite  appropriation  of  Jnne  14,  1880,  was  on  hfuid,  having  beoa 
allotted  June  5, 1896,  for  the  removal  of  the  wrecks  Pae^o  and  Annie 
Laurie  from  Erie  Harbor,  Penusylvania. 

Notices  inviting  proposals  for  the  work  were  issned  July  10, 1896, 
and  proposals  opened  July  20, 1896,  the  lowest  received  being  $350. 
This  was  rejected  as  being  excessive,  and  on  July  29,  1896,  the  work 
was  let  for  1300. 

The  work  was  completed  August  4, 1896,  both  wrecks  being  entirely 
removed.  Final  payment  was  made  Aagast  28, 1896. 

BXAUINi.TION  AMB  SUBTBYS  MADE  IN  OOUPLIANGB  WITH  BITEB  AND 
HARBOR  ACT  OF  JUNE  'S,  1896. 

The  preliminary  examination  and  snrveys  of  the  following  localities, 
required  by  the  act  of  Juno  3, 1896,  were  made  by  the  loe^  engineer, 
Haj.  Thomas  W.  Symons,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted through  the  division  engineer,  OoL  G.  L.  Gillespie,  Corps  of 

Engineers: 

1.  Preliminary  examination  for  a  skip  canal  by  the  most  practicable 
routey  wholly  within  the  United  States^  from  the  Great  Lakes  to  the  navi- 
gable waters  of  tfte  Hudson  Eiver,  of  sufficient  capacity  to  traneport  the 
tonnage  of  the  lakes  to  the  sea. — Major  Symons  submitted  report  of 
examination  June  23,  1897.  He  states  that  there  are  three  possible 
routes  for  a  ship  oanai  entirely  within  the  United  States  &om  the  Great 
Lakes  to  the  Hudson  Biver.  The  first- mentioned  route  extends  from 
liake  Erie  to  Lake  Ontario  by  canal  and  the  Kiagara  Biver;  ttienoe 
through  Lake  Ontario  to  Oswegoj  thence  np  the  Oswego  and  Oneida 
rivera  to  Oneida  Lake  and  through  Oneida  Lake;  thence  across  the 
divide  to  the  Mohawk  Biver,  and  down  said  river  to  the  Hudson  at  Troy. 
This  is  designated  as  the  Oswego  route.  The  second  route  follows  the 
line  of  the  Erie  Canal  from  Lake  Erie  and  the  Niagara  Biver  through 
to  the  Hudson.  This  is  designated  as  the  Erie  Canal  route.  The  third 
route  coincides  with  the  first  from  Lake  Erie  to  Lake  Ontario,  running 
thence  through  Lake  Ontario  to  the  St.  Lawrence  Biver,  and  down  said 
river  to  some  point  near  Ogdensbnrg ;  thence  crossing  the  State  of  New 
York  to  Lake  Champlain  and  up  said  lake  to  its  head,  and  thence  fol- 
lowing in  general  the  rente  of  the  Obaniplain  Canal  to  the  Hudson  at 
Troy. 

The  relative  merits  of  these  routes  are  discussed  in  the  report,  and  it 
is  the  opinion  of  the  local  officer  that  the  best  route  for  the  contem- 
plated ship  canal  is  the  Oswego  route;  that  to  build  such  a  canal  from 
the  Great  Lakes  to  the  ocean  by  any  of  the  imssible  routes  mentioned 
would  at  a  rough  estimate  cost  $200,000,000;  that  to  maintain  the  canal 
and  to  keep  it  and  all  its  structures  in  rei>air  would  cost  at  a  rough 
estimate  $2,000,000  per  year,  and  that  such  a  canal,  if  constructed, 
would  have  no  milittu-y  value.  In  his  opinion  the  coiistruotiou  of  such 
canal  is  not  a  project  worthy  of  being  nndertaken  by  the  General  Gov- 
ernment, as  the  benefits  to  be  derived  therefrom  would  not  be  properly 
commensurate  with  the  cost. 

Major  Symons  is  also  of  opinion  that  the  Erie  Canal,  when  enlarged 
under  existing  plana  of  the  State  of  New  York,  will,  if  all  restrictions 
imposed  by  the  State  upon  its  use  be  removed,  give  commercial  advan- 
tages practicaUy  equal  to  those  that  would  be  given  by  a  ship  canal, 
aud  tliat  if  it  be  farther  improved  by  enlargement  to  a  size  soffloient 
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for  1,500-tou  barges,  in  the  manuer  suggented  by  him,  snch  improTed 
canal  would  euable  freight  to  be  transported  between  the  East  and  the 
West  at  a  lower  rate  than  by  a  ship  canal  navigated  by  the  lar^e  lake 
or  ocean  vessels.  This  enlargement  of  the  Erie  Canal  he  considers  a 
project  worthy  of  being  undertaken  by  the  General  Government,  as  the 
benefits  to  be  derived  would  be  properly  commensurate  with  the  cost^ 
which  is  estimated  to  be  approximately  one-foorth  that  of  a  ship  canaL 

The  cost  of  the  necessary  sorreys  for  a  ship  canal  along  the  Oswego 
route  is  estimated  at  $190^000.  Au  independrat  snrr^  for  the  enlarge- 
ment of  the  Erie  Canal  as  proposed  would  cost  $126,000.  A  combined 
survey  to  cover  the  two  projects  would  cost  $250,000.  Snob  surveys 
must  precede  the  preparation  of  detailed  plans  and  estimates  of  cost 
of  improvement.  The  views  of  the  focal  officer  regarding  the  expedi- 
ency of  the  surveys  to  determine  the  cost  of  enlarging  the  Erie  Gfuial 
and  the  location  and  cost  of  a  ship  canal,  at  the  aggregate  cost  of 
$250,000,  are  concurred  in  by  the  division  engineer. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doo. 
No.  86,  Fifty-fifth  Congress,  first  session.   (See  also  Appendix  M  M  7.) 

2,  Survey  of  Erie  Harbor j  Pennsylvania. — Major  Symons  submitted 
report  of  survey  May  24,  1897.  The  plan  of  improvement  proposed 
contemplates  repairs  to  and  extension  of  north  and  south  piers,  repairo 
to  south  breakwater,  dredging  in  entrance  channel  and  harbor,  saud 
catch  and  shore  protection  jetties,  and  encouragement  of  plant  growth 
on  Fresgne  Isle  Peninsula.  This  work,  incduding  contingencies  and  the 
sum  of  $20,000  proposed  to  be  reserved  fbr  preservation  of  the  penin- 
sula, will,  it  is  estimated,  cost  $397,000.  It  is  the  opinion  of  the  local 
officer,  concurred  in  by  the  Chief  of  Engineers,  that  the  proposed 
improvement  is  worthy  of  being  carried  out  and  is  justified  by  the 
present  and  prospective  interests  of  commerce.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  ISo.  70,  Fifty-fifth  Con- 
gress, first  session.   (See  also  Appendix  M  M  8.) 

3,  Survey  of  Buffalo  entrance  to  Erie  Basin  and  Black  Bock  Harbor, 
Neic  York. — M^or  Symons  submitted  report  of  survey  May  18,  1897. 
The  plan  of  improvement  submitted  contemplates  the  construction  of  a 
breakwater  2,300  feet  in  length,  consisting  of  a  timb^  crib  filled  with 
stone  and  surmounted  with  a  concrete  and  stone  sup^tructure.  The 
cost  of  the  work  is  estimated  at  $248,000.  To  provide,  however,  for  any 
change  in  the  type  of  the  structure  which  may  be  desin^le  at  the  time 
of  beginning  construction,  four  alternate  designs  for  a  breakwater  are 
presented.  It  is  tiie  opinion  of  the  local  officer,  oonchrred  in  by  the 
division  engineer,  that  the  proj)Osed  improvement  is  worttiy  of  being 
carried  out  and  is  justified  by  the  interests  of  commerce  involved.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  72, 
Fifty-fifth  Congress,  first  session.   (See  also  Appendix  M  H  9.) 

RBPOBT  UPON  HOUSE  BILL  7775,  FZFTY-FOUBTH  OONaBBSS,  ElBBT 
SESSION,  PBOTIDINO  FOB  WTDENINa  THB  LOOKS  OF  THE  SBIE 
OA.NAL,  IN  THE  STA.TE  OF  NEW  TOBE. 

By  letter  of  May  9,  1896,  inclosing  a  copy  of  House  bill  No.  7775, 
Fifty-fourth  Congress,  first  session,  to  make  appropriation  for  widening 
the  locks  in  the  Erie  Canal,  in  the  State  of  New  Tork,  in  order  to  pei> 
mit  the  passage  of  modern  torpedo,  boats  and  other  vessels  of  war  of 
similiar  dimensions,  the  chairman  oi  the  Committee  on  Sailways  and 
Canals  of  the  House  of  Kepresentatives  requested  the  Secretary  of - 
War  to  cause  an  examination  of  the  sal]|feot  to  be  made  and  to  report 
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to  the  committee  as  to  the  practicability  of  the  enterprise  and  the 
probable  cost  of  the  same.  The  matter  was  iuvesl^gated  by  M^j. 
Thomas  W.  Symous,  Corps  of  Engineers,  who  made  report  upon  the 
subject  December  1^1896.  The  report  was  transmitted  to  the  commit- 
tee and  printed  in  House  Doc.  I7o.  231,  Fifty-fourUi  OongresSf  second 
sesnon.  (See  also  Appendix  M  M  10.) 

IMPROVEMENT  OF  HAHB0E8  ON  LAKE  ONTARIO,  EAST  OF  OAK  ORCHARD, 
N.  Y.,  AND  OF  RIVERS  AND  HARBORS  IN  VERMONT  AND  NORTHERN 
NEW  YORK. 

This  district  was  in  the  charge  of  Mf^.  W.  S.  Stanton,  Ck>rpa  of  Engi- 
neers. Division  Engineers,  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps 
of  Engineers,  to  Febmary  11, 1897,  and  CoL  G.  L.  Gillespie,  Corps  of 
Engineers*  since  that  date. 

1.  Sarhor  at  Charlotte^  JT.  T. — This  harbor  is  in  the  Genesee  River. 
In  its  original  condition  its  lower  5  miles  had  a  channel  depth  of  not 
less  than  18  feet,  but  across  the  bar  at  its  month  vessels  could  carry 
only  8  feet. 

The  original  project  of  1829  was  to  obtain  a  channel  across  the  bar, 
abont  one-half  a  mile,  12  feet  deep  at  low  water,  by  constructing  two 
piers,  nearly  parallel  and  about  400  feet  apart,  of  cribs  of  timber  bal- 
lasted with  stones.  In  1833  the  depth  had  been  increased  to  11  feet  by 
the  expenditure  of  $71,161.05.  The  piers  and  channel  having  deterio- 
rated between  1804  and  1871,  the  piers  were  restored  and  the  depth 
of  12  feet  at  extreme  low  water  obtained  by  the  total  expenditure  of 
$286,420.67,  which  in  1882  had  been  increased  by  the  cost  of  mainte- 
nance to  $312^098^2. 

In  1882  (estimate  printed  in  Annual  Report  of  Chief  of  Engineers  for 
1881,  p.  2437}  the  project  was  increased  to  obtain  the  depth  of  15  feet 
by  extending  the  two  piers  a  total  of  3,250  linear  feet  and  by  dredging, 
at  an  estimated  cost  of  $154,000. 

In  1896,  the  piers  having  been  extended  a  total  of  1,444  feet,  the  proj- 
ect was  amended  to  preserve  the  depth  by  dredging  without  fiirther 
extensioTi  of  the  piers,  at  leastfor  the  present,  and  in  1897  it  wm  altered 
to  obtain  a  dept^  of  16  feet  at  extreme  low  water. 

The  amount  expended  to  June  30, 1896,  was  $521,345.26. 

At  that  date  the  depth  in  the  channel  across  the  bar  between  the 
piers  and  in  advance  of  them  was  14  feet  at  extreme  low  water.  * 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  the  depth  has  not  been  increased,  bat  the  depth  of  14  fieet  has 
been  preserved. 


July  1,  1896,  balance  unexpended   91^  183.74 

June  30,  ISffJ,  amount  expended  during  fiscal  year   4,  ?77. 55 

July  1, 1887,  lialanoe  nnenended   9, 406. 19 

July  1, 1S97,  outetanding  fiabiUties   60. 00 

Joly  1,  1897,  balance  aTailable   9, 356. 19 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  10^  000. 00 
Submitted  In  oomplUnoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondry  <dvil  act  of  June  i,  1897. 

(See  Appendix  N  K  1.) 

JS.  ffarbor  at  Pvltn^ille,  JT.  T. — ^This  harbor  ia  in  Salmon  Oreek, 
Wayne  Oonnty,  K.  Y.  In  its  original  oonditaon  Uie  depth  was  only  20 
inches  at  its  mouth. 

The  jnxgect  of  1871  was  to  protect  the  approach  to  the  creek  by  build- 
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ing'  two  piers  in  the  lake  of  cribs  of  timber  filled  with  stones^  and  to 
dredge  a  ohannel  between  them  extending  900  feet  up  the  creek  to  a 
depth  of  10  feet  at  low  water,  at  an  estimated  cost  of  f  59,000. 

In  1875  the  material  to  be  dredged  was  jfonnd  to  be  so  hard  the 
estimated  cost  was  increased  to  $71,000. 

The  amount  expended  to  June  30,  1896,  was  174,564.58. 

At  that  date  the  channel  in  the  creek  was  40  to  50  feet  wide  and  8 
feet  deep  for  a  lenf^h  of  abont  000  feet,  but  in  the  channel  between  the 
piers  the  depth  was  only  6  feet  at  low  water. 

The  expenditures  daring  the  fiscal  year  ending  Jane  30, 1897,  have 
"been  applied  to  maintenance  of  the  piers,  but  the  depth  of  the  chann^ 
between  them  has  deteriorated  to  only  4  feet  at  low  water. 

Jaly  1,  1896,  balance  unexpended  $3,435.42 

JnneSO,  1897,  amount  expraded  daxing  fiso^  year..   3,435.42 

(See  Appendix  K  K  2.) 

3.  Harbor  at  Great  Sodus  Bay,  Neic  Torh. — In  its  original  condition 
the  channel  connecting  this  bay  with  Lake  Ontario  was  wide  and  im- 
practicable for  vessels  drawing  more  than  8  feet. 

The  original  project,  adopted  in  1829,  was  to  narrow  the  channel  to 
about  475  feet  by  a  breakwater  built  along  the  narrow  beach  sepa- 
rating the  bay  from  the  lake,  to  confine  and  protect  it  between  parcel 
piers  extending  into  the  lak<^  and  to  dredge  it  to  obtain  the  depth  of 
12  feet  at  low  water. 

In  1882,  when  $361,771.80  had  been  expended,  the  project  was  in- 
creased to  obtain  the  depth  of  15  feet  at  low  water  {zero  of  Oswego 
gange)  by  extending  the  pier  a  total  of  1,100  linear  feet,  and  by  dredg- 
uig,  at  an  estimated  further  cost  of  •lOOjOOO.  (Annual  Eeport,  Chief 
of  Engineers  for  1881,  p.  2442.) 

In  1896,  the  piers  having  been  extended  539  linefu*  feet  since  1882, 
the  project  was  altered  to  obtain  and  preserve  the  depth  by  dredging 
without  i^irther  extension  of  the  piers  into  fiie  lake,  at  least  fen:  the 
present. 

The  amount  expended  to  June  30, 1896,  was  $464,344.40. 
At  that  date  the  controlling  depth  in  the  channel  was  14  feet  at  low 
water. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  the  depth  has  been  increased*  to  16  feet  at  low  water. 

July  1,  1896,  balanoe  onezpended   911, 834. 39 

JoneSO,  1B97,  amount expoDded daring flsoal  year   6^688.73 


Jnly  1,  1897,  balance  unexpended   4,046.67 

July  1,  1897,  ontotanding  liabUitiee   876. 40 

July  1,  1897,  balance  aTailable   S,  769. 37 

r  Amount  that  can  be  piofltably  expended  in  fisoal  year  ending  Jane  30, 


I  Submitted  in  compliance  with  requiremente  of  sections  2  ot  rlTer  and 
[   harbor  acts  of  1866  and  1867  and  of  Boudiy  civil  act  of  June  4, 1897. 

(See  Appendix  K  3.) 

4.  Harbor  at  Little  8odu8  Bay,  Nmo  Ttorle. — ^In  its  original  condition 
the  ohannel  connecting  this  bay  with  the  lake  was  abont  160  feet  wide 
and  18  inches  deep. 

The  original  project  of  1854  was  to  deepen  the  channel  by  building 
two  parallel  piers  from  the  bar  to  the  15-foot  curve  in  the  lake,  and  to 
connect  them  with  the  shore  by  riprap.  In  1867  dredging  to  a  depth 
of  X£  feet  was  added  to  project. 
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The  amount  expended  to  June  30, 1896,  was  $322,997a5. 

At  that  date  the  ooDtroUing  depth  in  the  channel  was  11  &et,  zero  of 

Oswego  gauge. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  the  depth  has  been  increased  -i  feet,  to  15  feet  at  low  water. 


July  1 , 1896,  Italance  unexpended   $9, 944. 62 

June  30,  1897,  amount  expended  duriog  fiscal  year   792.  25 


July  1,  1897,  balance  anerpended   9,162.37 

July  1,  1897,  ontstandiug  liabilities   93,973.71 

July  1,  1897,  amount  covered  by  wuMunpleted  con  tracts   3, 746. 30 

  6,719.01 


July  1, 1897,  balance  available   2, 44.S.  36 


fAmooQt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1899    6, 000. 00 
Submitted  in  oompliance  with  raqnirementa  of  sections  3  of  river  and 
harbor  acts  of  1866  uid  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  N  ST  4,) 

5.  Harbor  at  Oswego^  N.  Y. — In  its  original  condition  this  harbor, 
within  the  month  of  the  Oswego  River,  which  could  be  entered  only  by 
vessels  of  light  draft,  and  in  a  cove  at  the  mouth  formed  by  the  reced- 
ing shores  of  the  lake,  bad  no  protection  against  the  seas  from  I^ke 
Ontario. 

The  original  project  of  1827  was  to  build  a  breakwater  across  the 
cove  of  timber  cribs  filled  with  stones,  and  in  1829  it  was  completed 
2,160  feet  long  at  a  cost  of,  approximaliely,  $43,000. 

Between  1^0  and  1838,  500  feet  of  masonry  superstracture  was  bailt 

Between  1866  and  1869,  $41,000  was  extended  in  dredging  the  harbor 
to  the  depth  of  12  feet  at  extreme  low  water. 

Between  1868  and  1870  the  light  house  pier  was  extended  northerly 
437  feet. 

An  outer  breakwater  5,800  feet  long,  west  of  the  Oswego  Biver,  was 
completed  in  1881. 

In  1881  (act  of  March  3  and  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881,  p.  2448)  a  project  wa»  adopted  to  build  an  east  break- 
water 2,700  feet  long  and  to  dredge  the  entrance  to  the  harbor  to  the 
depth  of  15  feet  at  low  water,  at  an  estimated  cost  of  $540,000;  248 
feet  was  constructed  in  1881  and  removed  in  1889. 

Two  spurs,  exterior  and  at  right  aiigles  to  the  outer  breakwater,  to 
diminish  the  waves  that  sweep  across  the  entrance,  were  completed  100 
feet  and  150  feet  long  in  1885  and  1894. 

In  1893  (sundry  civil  act  of  March  3)  the  excavation  of  rock  in  the 
river  was  added  to  the  project  and  a  further  appropriation  was  made 
for  this  purpose  in  1894.  ^ 

In  1896  the  project  also  provided  for  narrowing  the  opening  made  in 
in  the  outer  breakwater  by  a  storm  in  1884,  at  au  estimate  cost  of 
$18,500,  and  for  continuing  the  removal  of  rock  from  the'Oswego  River. 

A  special  report  made  by  Captain  Kingman  under  date  of  June  8, 
1895  (Annual  Report  of  the  Cliief  of  Engineers  for  1895,  p.  3213  et 
seq.),  presents  a  project  for  building  an  east  breakwater  1,436  feet  long 
at  an  estimated  cost  of  $197,000. 

The  amount  expended  upon  this  improvement  to  June  30, 1896,  was 
$1,831,819.64. 

At  that  date  there  were  6,720  feet  of  enter  breakwater,  spurs,  and 
pier  extension,  and  2,795  feet  of  inner  breakwater,  making  0,515  feet  of 
breakwater  intact,  forming  an  outer  harbor  containing  80  acres  where 
the  deptb  is  not  less  than  12  feet,  of  which  there  are  34  acres  where  the 
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depth  ia  not  less  than  15  feet  at  low  water,  and  an  inner  harbor  of  9} 
acres,  with  a  depUi  not  leas  than  10  feet  at  low  wa^. 

In  the  Oswego  Biver  above  the  two  islauds  the  area,  36  feet  deep  at 
low  water,  had  been  enlarged  by  rock  excavation  to  39  acre». 

With  the  expenditures  during  the  fiscal  year  ending  June  1897,  an 
area  of  about  3  acres  along  the  south  side  of  the  west  inner  breakwater 
had  been  deepened  to  15  ieet,  giving  vessels  access  to  900  feet  of  the 
breakwater  where  they  can  moor  in  security  in  any  gales;  40  cast-iron 
mooring  posts  have  been  anchored  on  the  outer  au<)  inner  breiikwaters; 
a  point  of  rock,  which  projected  about  80  feet  into  the  channel  of  the 
river  near  its  month,  upon  which  the  depth  was  12  to  14  feet,  has  been 
drilled  and  blasted  to  secure  16  feet  below  low  water;  in  the  outer 
breakwater  a  breach  35  feet  long,  that  extended  12^  feet  below  water 
and  was  made  through  the  breakwater  in  December,  has  been  closed, 
and  173  linear  feet  of  breaches,  about  3  feet  wide,  below  water  in  its 
outer  wall,  has  been  repaired. 


July  1,  1896,  balance  nnexpeaded  $7(^811.06 

June  amount  expended  during  fiscal  jear   34, 236. 44 

Jaly  1,  1897,  balance  unexpended   38,574.62 

July  1, 1897,  outatanding  liabilities   2, 766. 79 

July  1,  1897,  balance  available   33, 807. 83 


t Amount  tbat  can  be  profitably  expended  ia  ftscal  year  ending  June  30, 1899   70, 000. 00 
Babmitted  in  complianoe  witli  retiuiraneota  of  aections  2  of  river  and 
harbOT  acta  of  1866  nod  1867  and  of  anndiy  oivll  act  of  Jime  4, 1897. 

(See  Appendix  K  HT  6.) 

€.  Sarhor  at  Sa^ietts  SarbWy  N,  Y, — ^In  its  original  condition  the 
use  of  tiiis  harbor  was  lestticted  to  vessels  drawing  6  to  9  feet  of  water. 

The  project  of  1882  was  to  deepen  it  to  12  feet  by  dredging.  In  1884 
the  project  was  modified  to  include  a  crib  of  timber  ballasted  with  stone 
on  the  shoal  in  the  harbor  and  connect  it  with  the  end  of  Shiphouse 
Point  by  a  brush  and  stone  dike,  and  in  1896  to  include  two  groins  of 
stone  to  protect  the  point  &om  erosion. 

To  June  30,  1896,  |l6,612.68  had  been  expended. 

At  that  date  the  crib  and  the  brush  dike  had  been  constructed  and 
about  5  acres  had  been  dredged  to  the  depth  of  12  feet,  but  had  shoaled, 
diminishing  the  depth  to  10  to  11  feet. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  two  stoue  groins  have  been  built  to  protect  uie  point  from  erosion 
and  the  harbor  has  been  surveyed* 


Jnly  1,  1896,  balance  nnexpended   $4, 387. 32 

Jane  30^  18OT>  amount  eocpended  daring  flsoal  year   805. 61 


Jnly  1,  1887f  balance  onezpended   9^681.71 

July  1, 1887,  oatstandms  liabilities   SO.  00 


July  1,1897,  balance  available   3,661.71 

(See  Appendix  N  K  6.) 


7.  Harbor  at  Oape  Vincent.,  N'ew  York, — This  is  a  new  work.  Cape 
Yincent  is  in  the  St.  Lawrence  Kiver,  2^  miles  from  Lake  Ontario  and 
above  a  channel  difficult  to  navigate  at  night  Tessels  bound  up  the 
lake  lie  there  when  weather-bonnd  or  when  bonnd  down  the  river  at 
night  or  iu  thick  weather. 

The  ]>roject,  for  which  $25,000  was  aj^propriated  by  the  act  of  June  3, 
1896,  without  previous  survey,  is  to  biuhi  a  breakwater  parallel  to  and 
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600  feet  from  the  railroad  whar^  1,600  feet  long,  at  an  estimated  cost  of 
$320,000. 

A  surrey  made  in  1896  showed  that  a  foundation  can  be  obtained  at 
materially  less  depth  and  a  breakwater  bailt  at  less  cost  parallel  to  and 
500  feet  from  the  railroad  wharfj  bnt,  until  Oongress  has  taken  action 
upon  such  modified  project,  which  is  presented  herewith  in  Appendix 
K  1:4  7,  it  was  not  considered  permissible  to  oommence  wwk  at  the  new 
location. 

From  a  final  examination  of  the  ibandation  in  May, 1897,  it  is  estimated 
that  a  breakwater  of  timber  cribs,  ballasted  with  stone  upon  a  rabble 

foundation,  can  be  built  at  a  cost  of  $200,000. 

To  June  30, 1896,  there  had  been  no  expenditure  upon  the  improve- 
ment. 

With  the  amount  expended  dnring  the  fiscal  year  ending  Jane  30, 
1897,  the  bed  of  the  river  has  been  thoroughly  examined  and  a  project 
prepared  and  sabmitted. 

July  1, 1896,  bilAnoe  unexpended    $3(^000.00 

Jone  90,  1897,  ftinonnt  expended  during  flaonl  year   22S.  00 


Jnly  1, 1897,  balanoe  unexpended   31, 777. 00 


( Amount  (estimsted)  reqnired  foT  aompleti(m  of  exiating  project   295, 000. 00 

J  Amoantthatoan  be  profitably  expended  in  fiscal  year  endltig  Jane 30,1899  75, 000. 00 
1  Sabmitted  in  oompliance  witb  reqairementa  of  seotionB  2  of  rirer  and 
[   barber  aote  of  1866  and  1867  and  vf  BViadry  civil  act  of  June  4, 1897. 

(See  Appendix  K  7.) 

ti.  Shoals  beticeen  SUter  Islands  and  Crossover  Lights  and  bettpeen 
Ogdensburg  and  the  foot  of  Lake  Ontario,  8t.  Lawrence  River. — (Tliis 
work  was  in  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  until 
July  31, 1896.)  In  its  original  condition  the  channel  of  the  St  Law- 
rence, for  11  miles,  extending  from  Sister  Islands  Light  down  to  the  head 
of  Brockville  Narrows,  15  miles  above  Ogdensburg,  was  obstructed  by 
12  shoals  (ledges)  in  the  track  of  vessels,  on  which  the  depth  was  9}  to 
16  fbet  at  low  water. 

The  original  project,  act  of  September  19, 1890,  was  to  remove  to  18 
feet  below  the  zero  of  the  Ogdensburg  gaug^,  Blind  Bay,  Dark  Ittland, 
and  Haskell  ledges,  between  Sifter  Isluids  and  Groeaover  Li^ht,  at  an 
estimated  cost  of  $43,305. 

In  1893  the  project  was  amended  to  include  the  removal  of  outlying 
spura  of  Haskell  Shoal,  increasing  the  cost  of  the  project  to  $54,772. 

The  acta  of  August  18, 1894,  and  Jane  3, 1896,  anthorized  e9q>endi- 
ture  for  improving  shoals  in  the  St.  Lawrence  between  Ogdensburg  and 
the  foot  of  Lake  Ontario,  and  on  October  25,  1894,  the  project  was 
extended  to  include  the  removal  of  certain  amaJler  shoals. 

The  removal  of  Dark  Island  Shoal  fuid  Blind  Bay  Shoal  to  the^pth 
of  18  feet  below  the  zero  of  the  Oswego  gauge  was  indaded  in  the 
improvement  April  13, 1897. 

To  June  30, 1896,  $19,934.40,  bad  been  expended. 

At  that  date  Haskell  Shoal  and  spurs,  6  small  shoals,  and  Blind  Bay 
Shoal  (except  a  small  part)  had  been  removed  to  18  feet  below  the  zero 
of  the  Ogdensburg  gauge  by  the  excavataou  of  1,378  cabic  yards  of 
rock. 

With  the  expenditures  during  the  fiscal  year  ending  June  30, 1897, 
the  twelve  ledges  have  been  surveyed  and  estimates  made  of  the  cost 
of  removing  them  to  18  feet  below  the  zero  of  the  Oswego  gauge,  i.e., 
17f  feet  b^w  the  wean  level,  during  the  navigation  season  of  1896. 
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July  1, 1896,  balance  nnezpended  $28,066.00 

June  30, 1897,  amount  expended  during  fiaoal  year   1,161.37 


Jnly  1, 1897,  balance  nnexpended   26,914.28 

July  1, 1897,  outstanding  UabUities  »   12. 15 

Jnly  1, 1897,  balance  arailable   26,902.08 

Amount  (estimated)  required  for  completion  Of  existing  project   60,000.00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  enmng  J  une 30, 1890  60, 000. 00 
Submitted  in  compliance  with  rectninments  of  sections  2  of  river  ami 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 

(See  Appendix  N  N  8.) 

9.  Harbor  at  Ogdenshurg^  N.  Y. — [This  work  waa  in  the  charge  of  M^. 
Smith  S.  Leaoh,  Corps  of  Engineers,  nntil  July  31, 1896.1  This  improve- 
ment is  to  deepen  a  channel  1§  miles  in  length  close  along  the  front  of 
Ogdensfourg,  on  the  St.  Lavrence  and  Oswegatchie  rivers,  and  three 
channels  to  give  access  to  it  across  the  shoal  that  separates  it  from  the 
main  chann^  of  the  St.  Lawrence,  one  leading  to  the  mouth  of  the  Oswe- 
gatchie  and  two  a  mile  below  it. 

In  their  original  condition  in  1868  the  depth  at  low  water  was  9}  to 
10  feet  in  the  old  harbor  in  the  Oswegatchie,  8^  to  12  feet  dose  to  the 
wharves  a  mile  below,  6  feet  in  the  channel  along  the  city  iront  con- 
necting those  localities,  9  feet  in  the  channel  leading  to  the  mouth  of 
the  Oswegatchie,  and  10  to  12  feet  where  the  two  lower  entrance  chan- 
nels have  been  dredged. 

The  project  of  1868  was  to  dredge  to  the  depth  of  12  feet  at  the  low- 
est stage  of  water:  (1)  The  channel  of  the  Oswegatchie  Eiver  below  the 
bridge  between  the  wharf  lines;  (2)  at  the  wharves  a  mile  below;  (3)  a 
channel  150  feet  wide  along  the  city  front  connecting  those  localities; 
and  (4)  a  channel  300  feet  wide  across  the  shoal  between  the  channel  of 
the  St.  Lawrence  and  the  Oswegatchie,  and  to  build,  if  necessary,  5,500 
linear  feet  of  pile-protecting  piers,  at  an  estimated  cost  of  $100,000. 
(Annual  Beport,  Chief  of  Engineers  for  1868,  p.  271.)  (Completed  in 
1896  by  dredging  and  without  piers.) 

The  project  of  1882  provided  for  dredging  the  channel  across  the 
shoal  to  the  month  of  the  Oswegatchie  to  16  feet  and  all  the  other  chan- 
nels to  15  feet  at  extreme  low  water,  at  an  estimated  cost  of  976,000. 
(Annual  Keport,  Cliief  of  Engineers,  1882,  p.  2461,  and  act  of  Angust  2, 
1882.)  Because  of  the  quantity  of  hardpan  met  with  the  estimate  for 
this  project  was  increased  to  $108,000.  (Annual  Beport,  Chief  of  Engi- 
neers, 1885,  p.  2295.) 

In  1890  the  project  provided  for  dredging  all  the  channels  to  the 
depth  of  16^  feet  below  zero  of  Ogdensburg  gauge  (15  feet  below  zero 
of  Oswego  gauge).  (Annual  KepOrt  of  the  Chief  of  Engineers  for  1890, 
p.  2872.)  The  project  of  1897  provides  for  dredging  the  two  lower 
mtrance  channels  and  adjacent  parts  of  the  wharf  channel  to  the  depth 
of  16  fiaet  below  the  zero  of  the  Oswego  gauge,  17  feet  at  ordinary  low 
water,  without  exceeding  estimated  cost  of  the  project  of  1890. 

To  June  30, 1896,  the  amount  expended  was  $262,344.99. 

At  that  date  the  controlling  depth  at  low  water  (zero  of  Oswego 
gauge)  was:  In  the  channel  leading  to  the  Oswegatchie,  11;^  feet;  in  the 
Oswegatchie,  15  feet;  in  the  channel  along  the  city  front  between  the 
Oswegatchie  and  the  lower  harl>or,  12  feet;  in  the  lower  harbor  and  in 
its  two  entrance  channels,  14  feet. 

By  the  expenditure  during  the  fiscal  year  ended  June  30, 1897,  the 
lower  (easterly)  channel  to  the  lower  harbor  has  been  deepened  to  16 
feet. 
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Jnly  1, 189^  balance  anezpended  $30,010.57 

June  30, 1897,  amonnt  expended  daring  flscal  year    1, 8^  41 

Joly  1, 1897,  balance  nnexpended   IB,  112. 16 

Jnly  1, 1897,  oatatanding  Uabilitles  : . . . .   «3, 087. 89 

Jurr  L 1897,  anmont  coreied  Itynncomplated  contraeta — ^. .   13, 896. 37 

  15,914.36 

Jnly  1, 1897,  halanoe  avanable   2, 197. 90 

{Amonnt  (eatiinated)  rei[iiired  for  completion  of  existing  project   37, 944. 44 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1899  24, 000. 00 
Sabmitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harboraotB  of  1866  and  1867  and  of  aundiy  civil  act  of  Jane  4, 1897. 

(See  Appeu^ix 

10.  SaTbor  at  Burlington,  Yi. — [This  work  was  in  the  charge  of  HIbj. 
Smith  S.  Leach,  Corps  of  Engineers,  until  July  31, 1896.1  In  its  orig- 
inal condition  there  vas  no  harbor  at  this  locality,  and  the  wharves  at 
Burlington  were  fully  exposed  to  the  seas  of  Lake  Ghamplain,  the 
greatest  exposure  being  in  northwesterly  winds,  which  have  a  sveep  of 
16  miles  obliquely  across  the  lake. 

The  original  project,  adopteil  in  1836,  was  to  build  a  breakwater  for 
the  protection  of  the  wharves.  To  1857, 1,069  linear  feet  had  been  built. 
In  1867,  1874,  and  1886,  extensions  of  the  breakwater  were  provided  for. 
Its  length  June  30,  1897,  was  4,163  feet. 

Angust  24, 1S*J4,  a  project  was  adopted  for  replacing  the  8  feet  above 
water,  which  had  become  decayed  and  dilapidated,  with  a  saperstmc- 
ture  of  stone.  (Annual  iieport  of  the  Chief  of  Engineers  for  1895, 
p.  3237.) 

The  amount  expended  on  the  improvement  to  June  30,  1896,  was 
$569,379.84. 

At  that  date  the  wooden  superstructure  of  about  2,200  linear  feet  of 
the  breakwater  was  much  decayed  and  dilapidated. 

With  the  amonnt  expended  during  the  fiscal  year  ending  Jnne  30, 
1807. 873  linear  feet  of  stone  snperstmeture  has  been  completed  and 
the  323  linear  feet  of  stone  superstructuie  on  the  detached  part  of  the 
breakwater  repaired. 

The  breakwater  affords  good  protection  to  the  wharves,  except  the 
nortlierly  ones,  during  northwestern  gales. 

July  1, 1896,  balance  unexpended  $19,350.36 

June  30, 1897,  amonnt  expended  during  fiscal  year   8, 982. 55 

Jnly  1, 1897,  balance  nnexpended   10,367.81 

Jnly  1, 1897,  ontBtanding liabilities   922.85 

Jnly  1,  1897,  amount  covoxed     uncompleted  contracts   9, 500. 00 

  9,622.85 

July  1,  1897,  balance  available   844. 96 

{Amount  (estimated)  required  for  completion  of  existing  project   230, 000. 00 

Amonnttbatoanbeprolitablyexpendcdinflsoalyearending June 30,1899  60,  OOOi.00 
Submitted  in  compliance  with  requirements  of. sections  2  of  river  and 
harbor  acts  of  1866aDd  1867  and  of  sundry  civil  act  of  Junei,1897. 

(See  Appendix  N  K 10.) 

11.  Channel  between  North  and  South  Eero  islandi^  Lake  Ghamplai», 
Vermont, — ^In  its  original  condition  this  channel  was  obstructed  at  its 
west  entrance  by  a  bar  through  which  the  channel  was  but  40  feet  wide 
and  7  £Bet  deep,  and  at  its  east  enlathnce  by  a  bar  through  which  the 
channel  was  100  feet  wide  and  8  faet  deep. 
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The  project  of  Angnst  11, 1888,  was  to  dredge  the  chann^  at  the 
two  entra  noes  to  a  width  of  150  feet  and  depth  of  10  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1896,  $10,000  had  been 
expended. 

At  that  date  there  was  a  good  channel  at  the  east  entrance  of  the 
depth  and  width  prescribed  in  the  project,  bat  at  the  west  entrance 
there  was  a  troablesome  bowlder  in  mid-channel  and  the  channel  was 
1  to  2  feet  shallower  in  the  middle  and  2  to  4  feet  shallower  at  its  edges 
and  was  25  feet  narrower  tbati  the  project'presoribed. 

There  h  ave  been  no  expenditurbs  apon  the  improvement  since  Septem- 
ber 30, 1889. 

f  Amount  (eatimated)  rmoired  for  oompletion  of  existing  project   $4, 300. 00 

J  Amonnt  that  can  benrofitabl^  expendeain  fiscal  yearendtng  JaneSO,  1899    4,  SCO.  00 
]  Sobmitted  in  oompliance  with  reaairements  of  Boctions  2  of  river  and 
i   harbor  aotB  of  1866  and  1867  and  of  aandry  oiril  act  of  June  4, 1897. 

(See  Appendix  N  N 11.) 

13.  Otter  Creekj  Vermont. — [This  work  was  in  the  charge  of  Maj.  Smith 
S.  Leach,  Corps  of  Engineers,  nntil  July  31, 1896.1  In  its  original  condi- 
tion the  available  depth  in  this  creek,  tothebeaa  of  navigation  at  Ver- 
gennes,  8  miles  from  its  mouth,  was  less  than  6  feet,  and  navigation 
was,  in  places,  serionsly  impeded  by  the  narrow  and  tortuons  charac- 
ter  of  the  channel. 

The  original  pngect  of  1872  was  to  deepen  and  .straighten  the  chan- 
nel by  dredging,  at  an  estimated  cost  of  $68,146. 

In  1882  the  cost  was  increased  to  $73,748.40,  to  indnde  excavating  a 
channel  throngh  a  ledge  of  limestone  jnst  below  Yerg^mes. 
.  To  June  30, 1896,  $50,471.00  had  been  expended. 

At  that  date  the  channel,  which  had  been  dredged  at  six  localities 
below  Yergennes,  had  shoaled,  and  there  was  a  narrow  and  somewhat 
tortuous  channel  through  which  a  draft  of  not  more  than  7  feet  oonld 
be  carried  to  the  public  landing  at  yergennes. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  a  channel  350  feet  long,  40  feet  wide,  and  8  feet  deep  at  low  watw 
was  excavated  through  the  solid  rock  above  the  public  landing  to  the 
Horse  Nail  Company's  Whai  f  at  Yergennes,  and  below  the  public  land- 
ing a  channel  40  feet  wide  and  8  feet  deep  was  redredged  through  the 
shoal  at  BuU  Brook  Bend,  and  the  channel  at  Critt^den  Bend  was 
widened  by  redredging  the  point. 

Jnly  1. 1896,  balance  unexpended   $11, 028. 94 

June  SO,  1897,  amonnt  expended  during  fiscal  year   11, 020. 46 

Joly  1, 189J,  balance  nnexpended   6. 48 

Amonnt  (estimated)  required  for  completion  of  existing  project   12,248.40 

Amount  inat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  5, 000. 00 
Submitted  in  compliance  with  requirefuente  of  sectlotia  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  Bondry  oivU  act  of  June  4, 1897. 

<See  Appendix  K  K 12.) 

13.  Na/mma  ofLcike  Ckamplain,  New  Torh  and  Fcmont— [This  work 
was  in  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  nntil 
July  31, 1896.J  En  its  original  condition  the  15  miles  of  this  waterway 
extending  from  the  northern  terminus  of  the  Champlain  Canal  at  White- 
hall, N.  T.,  northerly  to  Benson  Landing,  Vt.,  had  a  very  narrow  and 
tortuons  channel  not  more  than  9J  to  10  feet  deep  on  the  shoals  at  low 
water. 

The  original  projectof  1886  was  to  obtain  a  channel  with  a  least  width 
ENO  97  31 
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of  160  feet,  and  least  depth  of  12  Uset;  at  low  water  firom  the  northern 
termintis  of  the  Ohamplain  Oanal  at  Whitehall  to  deep  water  in  Lake 
Ohamplain  below  Benson  Landuig,  a  distance  of  15  miles,  by  rock 
excavation  and  by  dredging  from  Whitehall  about  1  mile  to  the  "  Elbow," 
and  at  Cedar  MoiwtaiD  and  Kenyon  Bay  within  2^  miles  of  Benson 
Landing. 

The  project  was  extended  in  1890  to  widen  and  straighten  the  chan- 
nel at  South  Bay  Bend,  Beacon  ^o.  3,  and  Chiltons  Bend,  all  three 
localities  between  Whitehall  and  Benson 'Landing. 

To  June  30, 1896,  $58,220.25  had  been  expended. 

At  that  date  the  channel,  which  had  been  dredged  to  12  feet,  had 
shoaled  in  places,  restricting  the  draft  thatTessels  conld  carry  through 
it  to  not  exceeding  10  feet. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  the  ehuinel  in  Whitehall  Harbor,  extending  1  mile  to  the  "  Elbow,'' 
whi<m  had  shoaled  to  10  feet,  had  been  deepened  to  12  feet. 

JqI;  1,  1896,  balance  anexpended   ^,379.75 

Jduo  30, 1897,  amouat  expended  daring  fiBcal  year   5, 264. 24 

July  1, 1897,  balance  unexpended   15.51 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  yearending  Jane  30, 1899   25, 000. 00 
Sabmitted  in  compliaace  with  reqairements  of  Becti<Hi8  2  of  rlrei  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oItU  Mt  of  Jane  4, 1897. 

(See  Appendix  K  N 13. ) 

14,  Removing  svmkm  vestela  or  obstrueting  or  endangering  nwH- 
gation, — The  wreck  of  an  old  canal  boat  loaded  with  stone  was  reported 
as  obstmcting  the  navigation  of  Henderson  Hurbor,  N.  Y.  Its  removal 
was  authorized  under  the  provisions  of  the  act  of  June  14, 1880,  the 
work  being  completed  l^ovember  17, 1896,  at  a  total  cost  of  |300. 

(See  Appendix  14.) 

SXAMIN1.TIONB  AND  SUSYEYS  MADE  IN  OOHFLIANOE  WITH  BIVEB 
AND  HABBOB  AOT  OF  JUNE  3,  1896. 

The  preliminary  examinations  and  snrveysof  the  following  loc^ities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
Maj.  W.  S.  Stanton,  Corps  of  Engineers,  and  reports  thereon  submitted 
through  the  division  engineer,  CoL  (now  Bog.  Gen.)  John  M.  Wilson, 
Corps  of  Engineers: 

1.  Preliminary  examination  of  Mohawk  River ^  New  YorJe,  between 
Borne  oMd  ^  town  of  ScKvyler, — Ifuor  Stanton  submitted  report  of 
examination  November  13, 1896.  It  is  his  opinion,  concurred  in  by  the 
division  engineer  and  by  the  Chief  of  Engineers,  that  this  portion  of 
the  Mohawk  Biver  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc  No. 92,  Fifby-fbnrtb  Congress,  seccud  sfiasion.  (See  also  Appendix 
N  N  15.^ 

2.  Preliminary  examination  nf  Black  River j  New  YorJc^  to  harbor  at 
Dexter. — Mi^or  Stanton  sabmitted  report  of  examination  December  15, 
1896.  It  is  his  opinion,  concurred  in  by  the  division  engineer  and  by 
the  Chief  of  Engineers,  that  this  looalityis  not  worthy  of  improvement 
by  the  General  Government.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  143,  Fjfty-fonrth  Coggrees,  seooud  ses- 
sion.  (See  also  Appendix  K  N  16.) 

3.  Preliminary  esDominaiion  of  harbor  at  Alexandria  Bag,  N,  Y, — 
Miyor  Stanton  submitted  report  of  examination  January  9, 1897.  It 
is  tiie  opinion  of  the  local  officer,  concurred  in  by  the  division  engineer 


Digiiized  by 


KIVER  AND  HARBOR  IMFROYEHENTS. 


483 


and  by  this  office,  that  the  harbor  at  Alexaodria  Bay  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  Ko.  205,  Fifty-fourth  Congress, 
second  session.   (See  also  Appendix  N  N  17.) 

4,  Survey  of  Oak  Orchard  Marhorj  New  York. — ^Major  Stanton  sub- 
mitted report  of  surrey  January 26, 1897.  He  presents  a  plan  for  making 
available  the  depth  heretofore  obtained  atthe  harbor  entrance.  It  pro- 
vides for  the  excavation  of  a  (jbannel  12  feet  deep  at  low  water,  160  feet 
wide,  and 430 feet  long  from  the  ends  of  the  pi^  to  the  12-toot  curve  in 
Lake  Ontario,  for  dredging  between  piers  and  near  the  south  end  of 
the  west  pier,  and  for  repairs  to  piers.  The  cost  is  estimated  at  $10,500. 
The  cost  of  obtaining  a  depth  of  15  feet  at  low  water  and  width  of  150 
feet  from  the  lake  to  deep  water  within  the  harbor  is  estimated  at 
$38,000.  The  division  engineer  thinks  it  would  be  well  to  make  avail- 
able the  depth  heretofore  gained,  at  a  total  cost  of  $10,500,  as  estimated 
above,  but  believes  that  any  extended  improvement  of  the  harbor  for 
the  purpose  of  obtaining  a  greater  depth  is  a  work  not  worthy  of  being 
undertaken  by  the  United  States.  The  views  of  the  division  engineer 
are  concurred  in  by  this  office.  The  report  was  transmitted  to  Oongress 
and  printed  in  House  Doc.  No.  281,  Pifty-fDurth  Congress,  second  sessicm. 
(Bee  also  Appendix  K  N  18.) 

5.  Survey  of  Mimgwi  JSiwr,  Vermont,  J^om  Swanton  to  Lake  Cham- 
oJoifi. — ^Mi^or  Stanton  submitted  report  of  survey  Janufvy  23,  1897. 
It  is  estimated  that  to  excavate  to  a  depth  of  4  feet  from  Swanton  to 
the  lake,  via  the  middle  mouth  of  the  Missisquoi,  would  cost  $43,000; 
a  5-foot  depth  would  cost  $78,000,  and  a  6-foot  depth  $122,000.  Con- 
siderable expenditure  in  periodic  dredging  would  be  required  to  main- 
tain the  improvement.  The  middle  and  eastern  mouths  of  the  river 
can  be  entered  only  fW)m  Ciuaadiau  water,  and  it  appears  that  dredging 
through  the  bar  at  the  outlet  of  the  middle  mouth  would  extend  a  few 
foet  into  Canadian  territory.  The  western  mouth  could  be  entered  with- 
out traversing  Canadian  water,  bnt  the  improvement  of  this  mouth 
would  increase  the  estimated  cost  of  the  work  to  $45,586,  $82,253,  and 
$127,739  for  depths  of  4,  5,  and  6  feet,  respectively.  It  is  the  opinion 
of  the  local  officer,  concorred  in  by  the  division  engineer,  that  the  cost 
of  the  proposed  improvement,  together  with  tiiat  of  maintenance,  would 
be  greater  than  is  Justified  by  the  interests  of  commerce  involved. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doo.  No. 
2fi3,  Fifty-fourth  Gongresa,  second  session.   (See  also  Appendix K  N 19.) 

REPORT  XTPON  HOUSE  BILL  8074,  PIFTY-POURTH  OONGRESS,  FIRST 
SBSSION,  FBOVIDINO  FOB  ITIDENXNa  IH£  LOOKS  OF  THE  OSWEGO 
CANAL,  IN  THE  STATE  OF  NEW  YORK. 

By  letter  of  May  9,  1896,  inclosing  a  copy  of  House  bill  Ko.  8074, 
Fifty-fourth  Congress,  first  session,  to  make  apprepriation  for  widen* 
Ing  the  lockB  in  the  Oswego  Canal,  in  the  State  of  New  York,  in  order 
to  permit  the  passage  of  modem  torpedo  boats  and  other  vessels  of 
war  of  similar  dimensions,  the  chairman  of  the  Committee  on  Railways 
and  Canals  of  the  House  of  Bepresentatives  requested  the  Se<3«tary 
of  War  to  cause  an  examination  of  the  subject  to  be  made  and  to 
report  to  the  committee  as  to  the  practicability  of  the  enterprise  and 
the  probable  cost  of  the  same.  The  matter  was  investigated  by  Maj. 
W.  S.  Stanton,  Corps  of  Engineers,  who  made  report  upon  the  subject 
October  19, 1896.  The  report  was  transmitted  to  the  committee  and 
printed  in  House  Doc.  No.  231,  Fifty-fourth  Congress,  Beooud  session, 
(See  also  Appendix  N  N  20.) 
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PACIFIC  COAST. 
IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 

This  work  was  in  the  charge  of  Col.  Charles  B.  Sater,  Corps  of  Engi- 
neers,  having  nnder  his  immediate  orders  Capt,  Joseph  E.  Kuhn,  Corps 
of  Engineers,  to  July  26. 1896,  and  Lieat  Oharlea  L.  Potter,  Oorpa  of 
Engineers,  since  Septemoer  5, 1896. 

The  principal  features  of  this  improvement  as  originally  projected 
are  (1)  two  mid-tide  training  walls  of  mbblestone  extended  from  the 
shore  westward  into  San  Francisco  Bay  abont  2  miles ;  (2)  a  connection 
by  a  canal  1^  miles  in  length  with  the  estuary  of  Sau  Leandro;  (3)  a 
dam  at  the  month  of  this  estuary;  (i)  dredging  of  basins  and  channels 
to  give  a  depth  of  22  feet  at  low  tide,  which,  at  high  tide,  will  accommo- 
date vessels  of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely, 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet  and  to  raise 
the  height  of  jetties  from  half-tide  level  to  full  high  water.  In  the 
original  condition  of  the  entrance  the  low-water  channel  depth  was 
aboali  2  feet,  admitting  at  time  of  high  tide  vessels  drawing  0  to  8  feet 
of  water. 

The  total  amoant  appropriated  for  improving  harbor  at  Oakland, 
CaL,  to  Jane  30, 1896,  was  $1,804,600,  and  the  total  amount  expended 
to  that  date  was  $1,772,168.94. 

The  condition  as  to  facility  for  navigation  on  June  30, 1896,  permitted 
vessels  drawing  19  feet  of  water  to  pass  firom  San  Francisco  Bay  to  Oak- 
land at  ordinary  high  water.  The  low- water  depth  of  20  feet  hdd  over 
8,500  feet.  There  was  a  depth  ot  18  or  19  feet  over  1,800  feet  of  length, 
and  for  the  remaining  8,500  feet  the  low-water  depth  was  14  feet.  The 
width  of  this  channel  was  300  feet.  In  the  upper  basin  the  channel 
originally  made  200  feet  wide  and  8  feet  deep  had  shoaled  1.5  feet  in 
three  years. 

No  work  was  done  during  the  year  on  the  dredged  channels,  and  the 
depths  reported  have  remained  unchanged,  except  in  the  case  of  the 
channel  in  the  upper  basin,  which  has  shoaled  3  inches  dnnng  the  year. 

The  river  and  narbor  act  of  June  3, 1896,  provided  for — 

ImproTing  harbor  at  Oakland,  Califamia:  Continning  improvement,  nnder  «xiBt- 
log  project,  twenty  thonsand  dollara:  Provided,  That  contracts  may  be  entered  into 
by  toe  Secretary  of  War  for  sach  materials  and  work  ae  may  be  necesaary  to  com- 
plete aald  improvement,  to  be  paid  for  ae  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  agsregste  six  hundred  and  slxty-iix  thoasand 
dollara,  exolusive  of  the  amounts  herein  and  heretofore  appropriated. 

Owing  to  the  wording  of  this  act,  which  required  the  completion  of 
the  improvement  with  the  sum  designated,  it  was  not  considered  advis- 
able to  attempt  any  work  during  the  year.  The  estimates  for  complet- 
ing the  work  were  considerably  larger  than  the  sum  authorized  by 
Congress. 

The  sundry  civil  act  of  June  4, 1897,  provides  for — 

Improving  harbor  at  Oakland,  California:  For  continning  improvement  nnder 

{ireeent  limit,  two  hundred  thonsand  dollara.  And  the  provision  of  the  "Act  mak- 
ng  appropriations  for  the  constniction,  rnpair,  and  preservation  of  certain  public 
works  on  rivers  and  harbors,  and  for  other  purposes,"  approved  June  tbird,  eighteen 
hnndred  and  ninety-six,  relating  to  improving  harbor  at  Oakland,  California,  is 
hereby  amended  to  read  as  follows : 

Improving  harbor  at  Oakland,  California:  Continuing  improvement  ander  exist- 
ing project,  twenty  thonsand  dollars :  Prorided,  That  contracts  may  be  entered  into 
by  tne  Secretary  of  War  for  snch  materials  and  work  as  may  be  necessary  to  pros- 
eeate  work  on  said  Improvement^  to  be  paid  for  m  appropriations  may  from  time  to 
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tiine  be  made  by  law,  not  exceediiur  in  the  agfjregate  six  hnndred  and  sixty^eix 
thooBand  dollars:  Provided  further.  That  in  making  sneh  contraot  or  contracts  the 
Seorutary  of  War  shall  not  obligate  the  GoTemment  to  pay  in  any  one  flBi»l  yeax, 
banning  July  first,  eighteen  hundred  and  ninety>BeTen,  more  than  twenty-five  per 
centum  of  the  whole  amount  hereby  anthorissed  to  be  expended. 

It  will  be  noted  that  the  restricting  olaase  relative  to  oorapletmg  the 
vork  fbr  a  specified  snin  is  remoyed,  and  hence  work  wlUl  be  begun  as 
soon  as  contracts  can  be  let;  bat  it  is  proper  to  jadd  that  it  is  not 
believed  that  the  work  can  be  completed  with  the  sum  remaining  to  be 
appropriated  auder  the  existing  estimate,  bat  that  this  snm  will  have 
to  be  increased  some  ^325,000. 

July  1, 1896,  balance  unexpended   $32, 431. 06 

Amonnt  appropriated  by  sundry  civil  act  approved  Jane  4, 1897   200, 000. 00 

232,  431. 06 

June  30,  1897,  amount  expended  during  fiscal  year    .     4, 280. 28 

Jnly  i,  1897,  balance  unexpended   228, 160. 78 

Jnly  1, 1897,  outstanding  liabUitieB   926. 00 

July  1,1897,  balance  available   237,226.78 

{Amount  (estimated)  required  for  completion  of  existing  project   521, 000. 00 

Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June30,1899  16^  BOOL  00 
Submitted  in  compliance  with  requirementa  of  Bectlonii2of  river  and 
harbOT  acts  of  1866  and  1867  and  of  Bundry  oivil  act  of  Jute  4, 1897. 

(Bee  Appendix  O  O.) 

DfFBOVEHENT  OF  BIVEBS  AND  HABB0B8  IN  CALIFOBNIA  SOUTH  OF 

BAN  FRANCISCO. 

This  district  was  in  the  charge  of  M^.  Charles  E.  L.  B.  Davis,  Gorps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  Gharles  L. 
Potter,  Corps  of  Engineers,  to  September  5,  1896,  and  Lfent^  Herbert 
Deakyne,  Corps  of  Engineers,  since  September  14,  1896.  Division 
Engineer,  Col.  Charles  B.  Snter,  Corps  of  Engineers. 

1.  San  Luis  Obispo  Harbor^  California, — San  Luis  Obisiw  Harbor  is 
9  miles  to  the  southward  and  westward  of  the  town  of  San  Luis  Obispo, 
very  nearly  half  way  between  thebarbors  of  Wilmington  and  San  Fran- 
cisco. It  is  a  bight  ot  the  coast  about  18  miles  long  between  Point  San 
Luia  on  the  north  and  Point  Sal  on  the  south.  I^e  upper  end,  where 
Fort  Harford  is  situated,  has  a  wharf,  and  is  the  part  used  for  commer- 
cial purposes.  Whaler  Ueef,  extending  nearly  half  a  mile  to  the  south- 
ward and  eastward  of  Point  San  Lais,  forms  more  or  less  of  a  natural 
breakwater,  but  during  the  winter  season  it  Is  exposed  to  the  heavy 
swell  caused  by  southerly  gales. 

The  original  project,  approved  September  22, 1888,  was  to  construct 
a  breakwater  of  rough  stone  on  Whaler  Beef,  extending  from  Point 
San  Luis  to  Whaler  Island  and  thence  to  a  point  where  the  outer  reef 
rises  above  high  water.  Its  length  when  completed,  including  the  island, 
was  to  be  nearly  2,00(»  feet,  and  it  was  to  be  brought  up  to  the  plane  of 
mean  low  water.  The  estimated  cost  was  $284,989.  This  project  was 
subsequently  modified  January  17, 1893,  so  as  to  raise  the  structure  up 
to  a  height  of  6  feet  above  hi^  water,  with  a  thickness  on  top  of  20 
(ket  and  such  side  slopes  as  may  be  assumed  under  the  action  of  the 
uea,  at  an  estimated  cost  of  $568,660. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  was  $113,319.45. 

On  the  above-mentioned  date  the  breakwater  had  been  extended  out 
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to  510  feet  beyond  Whaler  Island  and  bad  been  brought  up  to  the  grade, 
6  feet  above  high  water.  This  made  the  total  length  of  the  breakwater, 
including  t^e^sland,  1,091  feet  long,  leaving  890  feet  yet  to  be  com- 
pleted. This  had  added  greatly  to  the  security  of  vessels  lying  at  the 
anchorage  and  at  the  wharf  at  Port  Harford,  and  these  advantages  will 
be  increased  with  the  prolongation  of  the  breakwater. 

Daring  the  flacal  year  ending  June  30,  1897,  the  breakwater  was 
extended  190  fbet,  '40  feet  of  which  was  biooght  up  to  high  water  and 
150  feet  up  to  mean  low  water. 

July  1.  1896,  baluloe  unexpended  961,680.66 

June  30,  1887,  amount  ei^nded  doling  flaoal  year   9,  SOU.  40 

Jnly  1,1897,  balance  onexpendM   6^  380.16 

Jnly  1, 1897,  ontstandins  liabUitiea   24. 10 

Jnly  1, 1897,  balance  arallable   52, 356. 05 

{Amonnt  (estimated)  reqaired  for  aompletion  of  existing  project   393,  660.00 

AmoDDt  that  can  beprohtably  expended  in  iiscalyeu  ending  JoneSO,  1899  150, 000.00 
Snbmitted.  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1807. 

(See  Appendix  P  P  1.) 

2,  WilmngUm  SarbWy  Oali/omia. — Wilmington  is  situated  at  the 
head  of  a  small  estoary,  which  has  its  outlet  in  the  bay  of  San  Pedro, 
which  is  393  nantiotU  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  comniencemeiit  of  the  improvement,  in  1871,  there  was 
a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1,  1871,  contemplated  gaining  a 
depth  of  10  feet  at  mean  low  tide  by  constructing  6,700  linear  feet  of 
breakwater  of  sheet  piling  and  crib  work  filled  with  stone,  at  an  esti- 
mated cost  of  1400,000,  but,  owing  to  the  destruction  of  part  of  the 
structure  by  storms  and  other  causes,  the  total  cost  of  this  project  was 
increased  to  $565,000. 

In  1881  a  farther  project  to  increase  depth  of  channel  from  10  to  15 
feet  at  mean  low  tide  by  dredging  a  reef,  and  between  the  jetties  rais- 
ing existing  works  and  extending  the  jetties  to  18  feet  of  water  in  San 
Pedro  Bay,  at  an  estimated  cost  of  $291,766,  was  submitted.  But  on 
account  of  smallness  of  appropriations  and  consequent  delay  in  prose* 
outing  the  work— preventing  proper  control  over  currents  and  other 
physical  conditions — this  funount  was  found  to  be  inadequate,  and  in 
1886  was  increased  to  $400,000. 

In  1894  a  prefect  was  submitted  by  the  local  officer  in  charge  for  a 
channel  18  feet  deep  at  mean  low  tide,  which  would  permit  drafts  of  22 
to  24  feet  at  higb  tide,  at  an  estimated  cost  of  $392,725,  and,  in  obedi- 
ence to  a  resolution  of  the  United  States  Senate,  the  Chief  of  Engineers 
submitted  this  report  on  February  7, 1895.  The  river  and  harbor  act  of 
June  3,  1896,  appropriated  $50,000  for  improving  tlie  harbor  in  accord- 
ance with  this  plan,  but  with  certain  provisos  regarding  expenditures. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  the  amount 
expended  on  this  im{>rovement  was  $052,1^.01,  though  no  appro^ia* 
tion  had  been  made  since  1892. 

Bi^  this  expenditure  t^e  available  channel  depth  had  been  increased 
from  2  feet  to  14.6  feet  at  mean  low  tide,  and  as  the  high  tides  average 
nearly  6  feet,  vessels  drawing  over  20  f&et  could  make  the  entrance. 

The  river  and  harbor  act  of  June  3, 1896,  provided  for  the  appoint- 
ment by  the  President  of  a  Board  to  decide  whether  a  harbor  of  refuge 
should  be  established  at  Santa  Monica  or  San  Pedro  (outer  harbor  of 
Wilmington),  witii  the  condition  that  if  San  Pedro  was  chosen  existing 
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appropriations  for  the  Wilmington  Harbor  shoold  not  be  expended, 
l^e  Board  having  selected  San  Pedro,  the  expenditore  of  existing  appro- 
priations is  prohibited,  and  without  ftirther  action  of  Congress  the  pre- 
senting of  an  estimate  for  the  additional  sum  required  for  the  completioa 
of  the  improvement  of  this  harbor  is  not  permissible. 

Jul  J  1.  1896,  balance  iinexpeDded  867. 99 

Jane  30, 1897,  amount  expended  doling  fiao«l  year   721. 42 

Jaly  1,  1897,  balance  unexpended   53, 146.67 

July  1, 1807,  ontBtanding  liabUitlea   40. 00 

Jnly  1,  1897,  balance  available   52, 106.57 

(See  Appendix  P  P  2.) 

3.  San  Diego  SarbOTj  California. — San  Diego  Harbor  is  just  to  the 
northward  of  the  national  bonndary  of  Mexico  and  482  nautical  miles 
to  the  soathward  of  San  Franoisoo. 

BefliKre  the  adoption  of  the  present  project  the  work  carried  on  had 
for  its  object  the  preservation  of  the  narbor,  which  was  being  injured 
by  the  deposit  of  material  brought  down  the  San  Diego  Biver  during 
flood  stages,  and  for  this  purpose  a  dike  was  buUt  across  the  mouth  of 
the  river  and  a  new  channel  excavated,  causing  the  river  to  empty  into 
False  Bay.   This  work  was  completed  in  1876  at  a  cost  of  $79,798.72. 

The  present  project  for  the  improvement  of  the  harbor,  approved 
December  8  and  30, 1890,  has  for  its  object  the  construction  of  a  jetty 
on  Zuninga  Shoal  at  the  entrance  to  the  harbor,  the  maintaining  of  a 
channel  24  feet  deep  at  mean  low  tide  and  500  feet  wide  through  the 
middle  ground,  and  the  repairs  of  the  dike.  The  jetty  was  to  be  about 
7,500  feet  long,  extending  from  Goronado  Island  out  on  Zuninga  Shoal 
with  a  view  to  gaining  26  feet  at  mean  low  tide  ou  the  outer  bar,  where 
the  survey  of  1887  showed  a  depth  of  21  &et.  The  estimated  cost  of 
this  improvement  was  $394,400. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1896,  was  $240,523.80,  and  the  jetty  had  been  carried  a  distance  of 
2,4C4  feet  seaward  up  to  high  water  and  a  foundation  course  of  brush 
and  stone  891  feet  farther. 

Dnring  the  fiscal  year  ending  June  30,  1897,  the  jetty  has  been 
extended  up  to  high-tide  level  out  to  3,347  feet  and  the  foundation 
coarse  645  feet  b^ond. 

Jnly  1, 1896,  balance  nnexpended  tSl,  976.  iM> 

Jnne  SO,  VSffl,  amount  expended  dnring  fiaeal  yeai  .  43, 191.80 

Jnly  1, 1897,  balanoe  nnezpended   2, 784. 90 

^fAmonnt  (eethaated) reqnired for  oompletion  of  eriBtins  project   184,400.00 

J  Amoantthatcanbeprontablyexpendeainfi8oalyearenwnKJaneSO,1899  184,400.00 
I  Sabmitted'  in  oompliauce  with  reqnireinenta  of  Bections  3  of  river  Mid 
I   harbor  acta  of  1866  and  1867  and  of  sundry  oiTil  aot  o£  Jnne  i,  1887. 

(See  Appendix  P  P  3.) 

BXAMINAIIONS  AlTD  8UBTBTS   MADB  m  OOMPLIAITOB  WITH  BITBB 
AND  HARBOR  AOT  OF  JUNE  3,  1896. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
Mfy.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  and  reports  thereon 
submitted  throngh  the  division  engineer,  CoL  Charles  B.  Suter,  Corps 
of  Enjgineers: 

1.  ^elimvnarv  examination  of  Colorado  Bi^er,  AruiOfia.— Major 
Davis  snbmittea  report  of  examination  September  11, 1896.  It  is  his 
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opinion,  concurred  in  by  the  division  engineer  and  by  the  Chief  of 

Engineers,  that  the  Oolorado  Biver  is  not  worthy  of  improvement  by 
the  Geueral  GovernmeDt.  Ilie  report  was  transmitted  to  Congress 
and  printed  iu  House  Doc.  ^o.  118,  Fifty-fbnrUi  Gongress,  second  ses- 
sion.  (See  also  Appendix  P  P  M 

2.  Prelirmnary  examination  ofSuisun  Oreekf  California. — Major  Davis 
submitted  report  of  examination  September  17, 1896.  He  states  that, 
while  not  committing  himself  to  the  opinion  that  the  creek  is  worthy  of 
improvement  by  the  General  Gx)verument,  he  does  think  it  worthy  of 
farther  examination  to  determine  whether  any  improvement  within 
reasonable  limits  of  cost  can  be  made,  and  estimates  the  cost  of  a  sur- 
vey for  the  purpose  at  $600.  The  views  of  the  local  officer  are  oon- 
corred  in  by  the  division  engineer  and  by  the  Chief  of  Engineers.  The 
report  was  truismitted  to  Congress  and  printed  in  House  Doc.  'So.  107, 
Fifly-foarth  Congress,  second  session.   (See  f^so  Appendix  P  P  5.) 

3.  Surveyof-  Alviso  Oreekf  California, — Major  Davis  submitted  report 
of  survey  December  11, 1896.  The  plan  of  improvement  presented 
provides  for  a  channel  depth  of  7  feet  at  low  tide  from  beyond  the 
mouth  of  the  creek  up  to  the  town  of  Alviso.  As  the  tide  rises  from  7 
to  11  feet,  this  would  give  a  navigation  of  from  14  to  18  feet  at  high 
tide.  The  estimated  cost  of  the  work  is  $47,855,  provided  appropria- 
tions permit  the  whole  or  a  greater  part  of  the  work  to  be  done  under 
one  contract,  otherwise  the  ultimate  cost  would  much  exceed  this  esti- 
mate. The  local  officer  does  not  think  that  the  present  commerce  of 
Alviso  Creek  justifies  the  expenditure  of  public  frinds  for  its  improve- 
ment This  opinion  is  concurred  in  by  the  division  engineer  and  by  the 
Chief  of  Engineers.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  146,  Fifty-fourth  Congress,  second  session. 
(See  also  Apx>eadix  P  P  6.) 

4.  Survey  of  Redwood  Creek.  Oalifomxa. — M%jor  Davis  submitted 
report  of  survey  October  28,  1896.  The  estimated  cost  of  the  work 
outlined  in  t^s  report  is  $8,400.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  87,  Fifty-fourth  Congress,  second 
session.    (See  also  Appendix  P  P  7.) 

5.  Survey  of  Mare  Island  Strait^  California. — Major  Davis  submitted 
report  of  survey  November  19, 1896.  The  plan  of  improvement  recom- 
mended by  him  and  by  the  division  engineer  is  the  dredging  of  a  chan- 
nel 30  feet  deepj  800  feet  wide  across  the  outer  bar,  and  600  feet  wide 
through  the  main  channel.  The  estimate  submitted  as  the  cost  of  this 
work  is  $318,950,  but  the  division  engineer  states  that  if,  as  seems 
entirely  probable,  hydraulic  dredges  can  be  employed  and  the  dredged 
material  be  pumped  ashore,  the  estimate  of  cost  can  probably  be 
reduced  30  p^  cent  or  even  more.  The  report  vas  transmitted  to  Con- 
gress and  printed  iu  House  Do&  No.  134,  Fifty-fourth  Congress,  seooiifl 
session.  (See  also  Appendix  P  P  8.) 

IMPROVEMENT  OF  SAN  JOAQUTN  AND  SACRAMENTO  RIVERS  AND  TRIB- 
UTARIE8,  AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  NORTH  OF 
SAN  FRANCISCO. 

This  district  was  iu  the  cbar|^  of  Capt.  Caasius  E.  Gillette,  Corps 
of  Engineers,  having  under  his  immediate  orders  Iiient.  Herbwt 
Deakyne,  Corps  of  Engineers,  to  September  14, and  Lient.  James 
J.  Heyler,  Corps  of  Engineers,  since  March  4, 1897.  Divisiou  Engineer, 
Col.  Charles  B.  Suter,  Corps  of  En^neers. 

1.  San  Joaquin  River.,  California, — Before  improvement  the  low- water 
channel  to  Stoq^tou  vas  only  6  fbet  in  depth  aud  contained  several 
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8lian>  bends  where  navigation  was  difficult,  while  the  npper  river,  above 
Stockton,  was  navigable  bat  for  a  few  months  in  the  year,  daring  high- 
water  stage,  and  part  of  that  time  for  boats  drawing  not  more  than  2 
feet  of  water. 

The  plan  for  improvement  was  adopted  in  1877  and  slightly  modified 
in  1881  and  1888.  It  had  for  its  object  to  secure  and  maintain,  by 
dre<lging,  a  channel  9  feet  deep  at  low  water  and  100  feet  wide  through 
the  tidal  portions  of  the  river  and  Stockton  Slough  to  Stockton,  and  a 
channel  in  Mormon  Slough  4  feet  deep  at  low  water  and  100  feet  wide 
to  Miller's  Warehonscj  also  temporary  improvement  of  the  low-water 
channel  of  the  upper  river  by  dredging,  scraping,  removal  of  snags, 
and  the  closure  or  partial  closure  of  Paradise  Gut  and  Latrd  Slough. 

The  amount  expended  on  the  improvement  of  this  river  to  Jane  30, 
1896,  was  $352,550.43. 

The  foUowing  results  were  obtained  to  June  30, 1896 :  Dredging  under 
the  approved  project  was  commenced  in  1877  and  has  been  carried  oil 
each  year  during  the  low- water  stageof  the  river.  It  has  given  a  good 
low-water  channel  9  fiMt  in  depth  to  Stockton.  The  river  has  also  been 
straightened  by  three  cat-offii  near  Devils  Elbow — one  at  Head  Beach, 
a  double  cutoff  in  the  narrows  below  Stockton,  and  a  doable  cntoff  at 
Twenty-one  Mile  Slough.  All  the  cut-off^  made  have  been  self-main- 
taining, and  have  shortened  the  distance  to  Stockton  4^  miles.  The 
cut-ofi's  at  Head  Beach  and  Twenty-one  Mile  Slough  were  not  completed 
to  full  width.  Paradise  Cat  was  closed  by  a  dam  in  1888,  which  has 
since  been  rebuilt  and  kept  in  repair.  A  dam  across  Laird  Slough  was 
built  in  1891,  and  has  since  been  partly  rebuilt  and  kept  in  repair. 

The  amonnt  expended  on  this  riverdnring  the  fiscal  year  ending  June 
30, 1897,  was  $10,197.44,  making  the  totol  amount  thus  fiir  expended 
on  its  improvement  $362,753.87. 

During  the  past  fiscal  year  a  ohuinel  of  the  proper  depth  has  been 
maintained  by  dredging. 

Commerce  on  the  river  is  large,  important,  and  increasing.  It  is  car- 
ried on  12  steamers,  averaging  560  tons;  14  barges,  averaging  at  least 
100  tons,  and  several  scow  s(mooners.  On  the  lower  river  the  fl^dight 
handled  during  the  past  season  was  about  431,730  tons  and  30,000  pas- 
sengers. The  existence  of  this  traffic  is  directly  dependent  upon  the 
maintenance  of  the  present  navigable  channel. 

The  amount  required  for  comjiletion  of  l^e  existing  project  is  indeter- 
minate. 

July  1,  1896,  balance  anexpended   «78,943.57 

Jnne  3D,  1897,  omoant  expended  daring  flBoal  yeu   10, 197. 44 

July  1,  1897,  balance  nnezpended   68, 746. 13 

SAmoantiibatcaDbepTofltablyexpendedmfliioalyearemliQgJaneSO,  1899  11,000,00 
Snbmitted  in  compliance  with  luqairements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867  and  of  snadry  civil  act  of  Jane  4, 1887. 

(See  Appendix  Q  Q 1.) 

2.  Mokelumne  River^  California. — In  its  original  condition  navigation 
on  this  river  was  difficult  on  account  of  numerous  snags  and  overhang- 
ing trees,  and  later  on  because  of  shoaling  at  New  Hope  Landing  and 
the  growing  of  a  point  of  land  opposite  that  place  which  interfered 
with  the  landing  of  boats. 

The  prutject  ^opted  in  1884  had  for  its  object  the  removal  of  trees 
and  snags  obstructing  navigation.   This  project  was  increased  in 
to  include  dredging  and  removal  of  the  point  of  land  opposite  Hew 
Hope  Landing; 
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Up  to  June  30, 1896,  ♦17,108.23  had  been  expended  on  the  improve- 
ment of  this  river.  During  the  past  fiscal  year  there  was  expended 
13.43,  making  a  total  to  June  30,  1897,  of  417,111.66.  Ko  work  has 
has  been  done  during  the  year. 

The  commerce  on  this  river  is  carried  on  by  one  steamer  of  386  tons 
draft  making  regular  tripBt  and  scow  schooners  rannlng  at  irregular 
intervals.  The  total  tonnage  carried  for  the  year  was  38^061  tons. 

The  amount  required  for  completion  of  the  casting  project  is  indeter- 
minate. 

July  1,         balADoe  nnezpended   9891.77 

June  30;  1887,  amonnt  e^raided  daring  fiscal  year   3.^ 

July  1,  1897,  balance  unexpended   888.84 

(See  Appendix  Q  Q  2.) 

3,  Saeremmto  and  Fearer  riverSj  California. — ^Before  implroTement 
navigation  on  these  rivers  was  difficult  and  dangerous  above  Sacramento 
on  account  of  snags,  shoals,  and  rapids.  Below  Sacramento  the  river 
was  deep  and  navigation  easy.  Since  that  time  the  river  from  the  mouth 
of  the  Feather  down  has  been  badly  filled  up  with  mining  detritns. 

In  1874  a  project  was  adopted  having  for  its  object  the  improvement 
of  the  low-warer  channels  of  the  upper  Sacramento  and  the  Feather  by 
removing  snag^  scraping  bars,  and  the  construction  of  temporary  wing 
dams.  Ko  attempt  at  permanent  improvement  was  contemplated.  In 
1890  the  project  was  increased  to  include  the  closure  of  Paines  Break, 
a  crevasse  1^  miles  below  the  city  of  Sacramento.  In  1892  it  was  again 
increased  to  include  the  closure  of  Jacob  Slongh,  a  crevasse  above  the 
dty  of  Sacramento,  and  the  treatment  of  the  Yuba  River  near  and  above 
Haiysville,  a  locality  in  which  an  enormoos  qi^tity  of  mining  detritns 
had  been  deposited. 

The  amount  expended  on  these  rivors  to  June  30,  1896,  was  1641,- 
316.19. 

The  work  up  to  June  30, 1896,  has  been  confined  to  snagging  and 
temporary  improvement  of  the  low- water  channel,  the  available  depth 
being  7  feet  from  Suisnn  Bay  to  Sacramento,  4  feet  from  Sfwramento  to 
Butte  City,  3  feet  from  Butte  City  to  Tehama,  and  2^  feet  from  Tehuoa 
to  Red  Bluflf,  and,  in  the  Feather,  2  feet  to  Marysville. 

The  amount  expended  on  the  Sacramento  and  Feather  rivers  during 
the  fiscal  year  ending  Jane  30,  1897,  has  been  $37,909.52,  making  a 
total  amount  tiins  far  expended  oo  the  improvement  of  these  rivers  of 
♦679,225.71. 

Daring  the  past  fiscal  year  navigation  has  been  maintained  at  the 
same  depths  as  before.  The  snag  boat  worked  on  the  upper  river  168 
days,  1,294  snags  were  removed  fivm  the  river,  703  linear  feet  of  winjif 
dams  built,  and  2,047  miles  ran.  The  river  was  surveyed  from  Bed 
Bluff  to  Princeton.  The  work  to  prevent  the  threatened  cnt-off  at  Par- 
rott  Bend  near  Jacinto  was  completed.  It  has,  so  far,  been  effectual 
in  preventing  the  cut  off,  but  has  twice  been  damaged  by  floods  and 
been  repaired.  A  small  wing  dam  was  built  on  the  Yuba  River  near 
Deguerre  Point  to  help  confine  the  river  in  its  old  channel.  The  work 
of  snagging  on  the  upper  river  has  made  possible  the  cheap  transpor- 
t-atlon  of  enormous  quantities  of  wheat  grown  in  this  section. 

The  commerce  on  the  upper  river,  including  the  Feather,  is  carried 
on  6  steamboats,  averaging  133  tons,  and  8  barges,  averaging  600 
tons,  the  total  tonnage  amounting  to  148,905  tons.  The  commerce  on 
the  lower  river  is  cariied  on  9  steameis,  avera^fing  408  tons,  and  22 
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barges,  averaging  600  tons,  the  total  tonnage  amonnting  to  281,365 
tons. 

Owing  to  the  natural  disappearance  of  sboals  on  the  lower  river,  the 
money  for  their  removal  was  not  required  and  therefore  not  expended. 
The  balance  available  will  be  sufficient  to  maintain  navigation  in  the 
Sacramento  and  Feather  rivers  until  June  30, 1899. 

Board  for  improveTiieni  of  Sacramento  and  Feather  rivers  a/nd  their 
tributaries. — ^The  river  and  harbor  act  of  June  3, 1896,  provides  for  the 
appointment  of  a  Board  of  three  Engineer  Officers  for  the  purpose  of 
carrying  on  the  improvement  of  the  Sacramento  and  Feather  rivers. 

This  Board,  as  oonstituted  during  the  year,  was  composed  of  the 
same  officers  as  composed  the  Gaufomia  Debris  Oommission — GoL 
Charles  B.  Snter,  M^.  Charles  E.  L.  B.  Davis,  and  Capt.  Oassins  E. 
Gillette,  Coriw  of  Engineers. 

Until  this  Board  has  given  thorough  consideration  to  and  developed 
a  plan  of  improvement,  no  oew  project  can  be  presented.  There  beiug 
a  sufficient  sum  on  hand  to  continue  work  under  existing  project  for 
snagging  operations,  no  estimate  for  the  year  ending  June  30, 1S09,  is 
present^. 

The  amount  required  for  completion  of  the  existing  project  is  iude- 
torminato. 


July  1,  1896,  balance  nnexpended  9118,683.81 

Jnne  30,  1897,  amount  e^wnded  during  flBcal  yeu   37, 909. 53 


July  1, 1897,  b^jutoe  nnexpended  -   80,174.29 

Jn^  1,  1897,  amount  ooveiedby  nnoompleted  oontnota   6,873.79 


Jaly  1,  1897,  baluiM  sTaUable   74, 401. 60 

(See  Appendix  Q  Q  3.) 


4.  Nana  Eiver,  California. — [This  work  was  in  the  charge  of  M^. 
Charles  £i.  L.  B.  Davis,  Corps  of  Engineers,  nhtil  April  23, 1897.]  Napa 
Biver  had  an  average  low-water  depth  of  5  feet,  with  the  exception  of 
the  bars,  where  the  depth  was  reduced  to  less  than  1  foot  on  the  crests. 
The  ordinary  riae  of  the  tide  being  5  feet,  there  was  each  day  a  practi- 
cable depth  of  6  feet,  and  vessels  of  4-feet  draft  could  uavigate  the 
river  during  that  time,  which,  however,  varied  f¥om  day  to  day. 

The  approved  project  consists  in  dredging  the  bars  between  Garr 
Bend  and  Vernon  Mills,  in  the  immediate  vicinity  of  Kapa  City,  cut- 
ting off  projecting  points  of  land  so  as  to  obtain  a  channel  75  feet  wide 
and  4  feet  deep  at  mean  low  water,  and  removing  obstmctions,  snch  as 
snags,  logs,  etc. 

Work  nptm  this  improvement  was  commenced  in  1889,  and  in  that 
year  a  channel  was  dredged  through  the  difTerent  bars  between  Carr 
Bend  and  the  highway  bridge  at  Third  street,  Napa  Cily,  and  the  river 
was  cleared  of  snags.  This  channel  was  again  dredged  in  1891. 

Up  to  Jnne  30, 1896,  $21,267.30  had  been  exi)ended  on  the  improve- 
ment of  this  stream.  Daring  the  past  fiscal  year  there  was  expended 
970,  making  a  total  to  June  30, 1897,  of  121,337.30.  No  work  was  done 
during  the  past  fiscal  year. 

The  amount  of  commerce  involved  in  this  improvement  amounted 
daring  the  past  year  to  66,370  tons.  This  channel  being  the  tidal  por- 
tion of  a  silt-bluing  stream,  dredging  does  not  form  a  permanent 
improvement. 

The  amount  negoiied  for  completion  of  existing  project  is  indeter- 
minate. 
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Jnly  1, 1896.  balauce  naexpendfld   $4, 232. 7t) 

Jane  30, 1887,  amoiint  expended  dnrlng  fiscal  year   —        70. 00 

July  1, 1887,  balenoe  onezpended   4, 162. 70 


{Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    6, 000. 00 
iiubmitted  in  compliance  with  requiremecta  of  sections  2  of  rirer  and 
harbor  acta  of  1866  and  1867  uid  of  sandry  civil  act  of  June  4, 1887. 

(See  Appeudix  Q  Q  4.) 

5.  PetaUnna  Vreek^  California, — Before  improTement  the  cluuinel  of 
this  creek  waa  very  crooked,  and  in  places  dry  at  low  water,  uaviga- 
tioD  depending  almost  entirely  on  the  tide.  Its  length  was  then  18.5 
miles. 

In  1880  a  project  was  adopted  for  the  improvement  of  this  creek  by 
straightening  it  by  cat-offs  nnd  dredging  it  so  as  to  obtain  a  channel 
50  feet  wide  and  3  feet  deep  at  low  water.  In  1892  the  project  was 
enlarged  to  make  the  channel  as  deep  as  liinds  would  permit. 

The  amount  expended  on  this  work  to  June  30, 1896,  was  $60,955.66. 
During  the  past  fiscal  year  there  was  expended  $4.88,  making  a  total  to 
June  30, 1897,  of  $60,960.54.        work  has  been  done  during  the  year. 

The  commerce  on  this  creek  is  carried  on  one  steamer  of  294  tons,  and 
several  scow  schooners.  It  consists  of  grain,  fruit,  and  other  agrictil- 
tural  products  eaid.  manufactured  goods.  Daring  the  past  year  there 
is  reported  to  have  been  carried  116,235  tons. 

The  amoont  required  for  completion  of  eztsting  project  is  indeter- 
minate. 

July  1, 1896,  balance  unexpended   $44. 34 

June  30, 18^,  amount  expended  daring  flsoal  year   4. 88 

Jo^  1, 1887,  balance  unexpended   39. 46 


{Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1699     4, 000. 00 
Submitted  in  compliance  with  reqniremente  of  eeotions  2  of  river  and 
harbor  acts  of  1866uad  1867  and  of  enndry  civil  act  of  June  4, 1887. 

(Bee  Appendix  Q  Q  5.) 

e.  Humboldt  Harbor  and  Say^  California. — ^Before  improvement  tlie 
harbor  was  obstmcted  by  a  carved  bar  of  sand,  inclosing  the  entrance 
about  a  mile  distant.  Across  this  submerged  h^ar  was  a  channel  which 
was  exceedingly  shifting,  uncertain,  and  dangerous;  its  low- water 
depth  has  been  as  much  as  25  feet  and  as  little  as  9  feet.  Its  onter  end 
frequently  changed  in  position,  the  greatest  range  being  about  1 J  miles. 
Vessels  were  frequently  storm  bonud  in  the  harbor  for  long  periods. 
There  were  also  numerous  shoals  within  the  harbor  close  to  the  wharves, 
rendering  it  difficult  for  vessels  to  reach  Eureka,  Areata,  and  Hooktou, 
the  main  shipping  points  on  the  bay. 

In  1881  a  project  for  improving  the  harbor  inside  was  adopted,  with 
a  view  to  securing,  by  dredging,  a  channel  12  feet  deep  and  200  feet 
wide  to  the  bead  of  Eureka  wharves,  and  one  10  feet  deep  and  100 
feet  wide  to  Axxata  and  Hooktou.  This  project  was  completed  in  1884, 
at  a  cost  of  $80,884.69.  These  channels  have  since  silted  up  materially, 
and  are  again  an  impediment  to  commerce. 

In  1882  a  project  was  adopted  for  imi)roving  the  entrance,  with  the 
object  of  increasing  the  depth  over  the  bar  by  constructing  a  low-tide 
brush  and  stone  jetty,  extending  seaward  from  the  end  of  the  south 
spit  for  a  distance  of  6,0U0  feet  Its  estimuU'd  cost  was  $600,000.  In 
1891  a  Bofwd  of  Engineer  Officers  recommei|4ed  the  raising  of  this  jetty 


Digiiized  by 


Google 


BIYEB  AND  HABBOB  TMPROYEHENTS. 


493 


to  higb  tide,  and  the  addition  of  another,  making  two  low-tide  stone 
and  brush  jetties  nearly  parallel,  about  2,100  feet  apart,  starting  from 
the  north  and  south  spit^  respectively,  and  extending  seaward  to  the 
18-foot  contour,  with  such  groins  on  the  inside  as  might  be  found  neees- 
sary  during  the  progress  ot  the  work.  The  north  jetty  was  not  to  be 
begun  until  the  completion  of  the  south.  The  totaLcost  of  thes^  jet- 
ties, and  the  necessary  bank  protection,  was  estimated  at  $1,7164^} 
in  addition  to  the  amount,  $3^,500,  already  appropriated.  In  1892  the 
project  was  slightly  modified  so  as  to  start  the  north  jetty  from  the.end 
of  Uie  dike  already  built  for  ehore  protection,  making  that  a  part  of  the 
jetty.  The  construction  of  the  north  jetty  as  far  as  tbonght  necessary 
to  prevent  erosion,  without  awaitiug  the  completion  of  the  south  jetty, 
was  also  authorized.  The  river  and  harbor  act  ol  July  13, 1892,  placed 
the  improvement  nuder  the  continuous-contract  system.  « 

The  amount  expended  on  this  work  to  June  30,  1896,  was  $1,134,- 
354.49.  Of  this,  $80,884.69  was  for  dredging  inside  of  the  harbor  and 
$1,053,469.80  for  improving  the  entrance. 

Up  to  June  30, 1896,  the  trestle  and  foundation  of  the  north  jetiy 
had  been  completed  and  the  jetty  raised  to  full  height  for  one-fifth  of 
its  length.  Two  spurs  bad  been  completed,  and  a  third  half  done.  The 
trestle  and  foundation  of  south  jetty  had  been  complcfted  to  bent  299, 
a  distance  of  about  4,800  feet  The  jetty  had  been  raised  to  frill  height 
to  bent  191,  about  3,056  feet,  and  a  spar  near  bent  127  had  been  ooiq- 
pleted.  The  channel  across  the  bar  had  been  deepened  to  abont  20  feet 
for  a  width  of  500  feet. 

The  amount  expended  on  this  work  during  the  fi^scal  year  ending 
June  30,  1897,  was  $273,507.37,  making  the  total  amount  thus  far 
expended  $1,407,861.86. 

During  the  past  fiscal  year  the  north  jetty  has  been  completed.  The 
foundation  of  the  south  jetty  has  been  completed  to  bent  341,  a  distance 
of  5,456  feet.  The  jetty  has  been  raised  to  frill  height  to  bent  200  and 
to  low-water  mark,  or  above,  to  bent  258.  The  channel  across  the  bar 
has  a  depth  of  22  feet  for  a  width  of  1,000  feet  its  axis  being  somewhat 
farther  north  than  heretofore.  A  channel  fully  as  good  leads  to  Sortk 
Bay,  but  the  channel  to  South  Bay  has  det^orated,  having  been 
encroached  upon  by  sands  driven  from  the  eroded  point  of  the  south 
spit.   It  is  now  improving. 

The  commerce  of  this  harbor  is  carried  on  by  three  stoamers  plying 
regularly  between  San  Francisco  and  Humboldt  Bay,  and  numerous 
coasting  vessels.  The  total  tonnage  of  vessels  arriving  and  departing 
during  tiie  past  year  was  387,509  tons. 

July  1, 1896,  balance  unexpended  941<^  145. 61 

Amonnt  appropriated  by  ■ondzy  oiTiI  act  approved  Jane  4^  1897    850j  000. 00 


700^146.61 

June  SO,  1897,  amonnt  expended  during  fiscal  year  27S,  607. 37 


July  1, 1897,  balance  nnenended   489,638.14 

July  1,  1897,  ontstanding  TiabiUtlei  $131, 753. 48 

Joly  1,  1897,  amonnt  corared  by  nnoompleted  oontraota          348, 884, 66 

  486,638.14 


r Amonnt  (estimated)  reqnired  for  completion  of  exifitin^  project   243, 115. 00 

J  Amonntthat  can  beprontably  expended  in  fiscal  year  ending  Jnne 30, 1899  100, 000.^ 
]  Submitted  in  compliance  -with  reqnirementa  of  sections  2  of  river  and 
t   harbor  acta  of  1866  and  1867  and  of  Bondry  oiTil  act  of  Jnne  4, 1897. 

.  (Bee  Appendix  Q  Q  6.) 
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BXAKINATIOIIB  MADIi  IN  OOUPLUKOE  WITH  BITEB  AIXD  HASBOB 

ACT  OF  jxm  3, 1896. 

The  preliminary  examinations  of  the  following  localities,  required  by 
the  act  of  Jane  3, 1896,  were  made  "by  the  local  engineers  and  reports 
thereon  submitted  through  the  division  engineer,  Col.  Charles  B.  Sater, 
Corps  of  Engineers : 

1.  Preliminary  examination  of  Napa  River,  California,  to  straighten 
channel  from  Napa  to  a  point  south  of  Carrs  Bend  and  to  make  a  cut 
trough  Carrs  Bend. — M^.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers, 
snbmitted  report  of  examination  September  10, 1896,  He  considers  the 
locality  to  be  worthy  of  improvement  by  the  General  Government  witbiu 
certain  limit-s  of  cost,  and  his  views  are  concurred  in  by  the  division 
eng^eer.  ThA  Chief  of  Engineers  concurs  in  the  opinion  of  these  offi- 
cers to  the  extent  of  advising  &  survey  of  the  river,  estimated  to  cost 
9600,  upon  the  results  of  which  a  more  reliable  opinion  can  be  formed 
as  to  the  scope  of  the  improv^ent  justiOed  by  the  commerce  involved. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
Ho.  117,  Fifty*fiMirth  Congress,  second  session.  (See  also  Appendix 
Q  Q  7.) 

5.  Preliminary  examination  of  Petaluma  Creek,  Calif ornia,  with  a  view 
to  straightening  channel  from  railroad  bridge  to  Donohue  Landing. — 
Capt.  Cassius  B.  Gillette,  Corps  of  Engineers,  submitted  report  of 
examination  January  2,  1897,  He  is  of  opinion,  concurred  in  by  the 
division  engineer  and  by  the  Chief  of  Engineers,  that  Petaluma  Creek 
is  not  worthy  of  improvement  by  the  United  States  in  the  manner  indi- 
cated in  the  act.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  209,  Fifty-fourth  Congress,  second  session.  (See 
also  Appendix  Q  Q  8.) 

3»  Preliminary  examination  of  Eumboldt  Harbor^  Cal^omia.  with  a 
view  to  dredging  same  along  city  front, — Captain  Gillette  submitted 
report  of  examination  Jane  30, 1897,  '  It  is  assumed  by  him  that  Eureka 
is  the  city  referred  to  in  the  provisions  oi  the  act,  and  he  is  of  opinion, 
which  is  concurred  in  by  the  division  engineer  and  by  the  CLief  of 
Engineers,  that  the  locality  is  worthy  of  improvement  by  the  United 
States.  Ho  survey  is  necessary  for  the  purpose  of  preparing  plan  and 
estimate  of  improvement.  The  report  was  transmitted  to  Congress  and 
printed  in  Hoase  Boc.  No.  84,  Fifty-fifth  Congress,  first  session.  CSoe 
also  Appendix  Q  Q  9.) 

niFBOTXMENT  OF  RIVEBS  AND  HARBORS  IN  OREGON  AND  OF  LOWER 
COLUMBIA  RIVEB,  OREGON  AND  WASHINGTON. 

This  district  was  in  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engi- 
neers, having  under  hie  immediate  orders  laeut.  C.  A.  F.  Flagler,  Corps 
of  Engineers.  Division  Engineer,  Col.  Charles  B.  Snter,  Corps  of 
Engineers. 

1.  Port  Orford  Ha/rbor,  Oregon. — River  and  harbor  act  of  June  3, 
1896,  contains  the  following  item: 

ImproTing  Port  Orfttrd  Harbor,  at  Grare  Yard  Point,  Oregon,  according  to  plan 
recommended  by  Captain  Thomas  W.  Symone,  of  the  Corps  of  EuglneerB,  as  per 
House  Doonment  Nnmbered  Three  hundred  and  thirteen.  Fifty-third  Congress,  third 
Beasion,  January  thirtieth,  eighteen  hundred  and  niuety-flve,  to  cost  not  to  exceed 
tiro  hundred  and  three  thouauid  three  hundred  and  thirty-six  dollars,  and  the  unex- 
pended balance  of  the  appropriation  heretofore  made  March  third,  eigbteen  hnndred 
and  seventy-ninevfor  the  establishment  of  a  luurbor  of  refbge  on  the  Pacific  Coast 
Is  hereby  transfetred  to  be  expended  on  this  improvemait,  if  in  the  (pinion  of  the 
Seoretarf  of  Wu  the  jntemtB  of  oommeroe  denwid  enoh  expenditure. 
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No  action  has  been  taken  by  the  Secretary  of  War  upon  this  item, 
and  until  he  decides  that  *Hhe  interests  of  commerce  demand  such 
expenditore"  no  money  is  to  be  expended  for  work  at  this  locality 
under  the  terms  of  the  act. 

This  act  lUso  provides  for  a  survey  of  Port  Orford  Harbor,  Oregon, 
with  estimate  of  cost  of  improvement  and  importance  to  shipping  and 
commerce. 

It  is  expected  that  report  of  resalts  of  this  survey  will  be  presented 

to  Congress  at  its  approaching  session. 

Amoant  appropriated  hj  act  of  Jane  3, 1896,  being  nnexpended  balance  of 

appropriation  of  March  3,  1879,  for  harbor  of  refnge  on  Paoifio  Coast.  $140, 858. 52 
Jn^r  1, 1896,  balance  unexpended   140, 858. 52 

(See  Appendix  B  B  1.) 

,9.  OoquUleBiverj  Oregon  {general  impri»>ement)^The  entrance  to  the 
Ooqnille  Biver  was  originally  by  a  narrow  and  tortaous  chaDnel  skirting 
the  Bonth  headland  for  some  distance  ontside  the  bar  at  the  month.  This 
channel,  both  outside  the  bar  and  for  a  distance  of  one-half  mile  inside, 
was  stndded  with  rocks,  while  the  portion  across  the  bar  was  constantly 
shifting  in  position.  The  low-water  depth  was  bnt  about  3  feet,  being 
increased  to  a  little  over  7  feet  at  mean  high  tide.  At  long  intervals 
the  channel  wonld  break  through  the  north  spit  and  run  directly  out  to 
sea  sonth  of  Rackcllffe  Bock,  making  tbe  entrance  comparatively  safe^ 
but  this  most  favorable  condition  was  of  short  duration. 

The  first  plan  of  improvement  was  to  construct  two  parallel  high-tide 
jetties,  800  feet  apart,  running  out  to  sea  a  suflBcient  distance  to  scour 
and  maintain  a  channel  with  a  least  depth  of  8  feet  over  tbe  bar  at  low 
water,  the  north  jetty  to  start  from  Backcliffe  Bock  and  the  south  jetty 
from  a  point  inside  the  entrance.  In  1891  the  project  was  changed  to 
provide  for  an  entrance  width  of  600  feet  instead  of  800  fbet.  The  esti- 
mate of  cost,  as  revised  in  1892,  was  $285,000. 

Up  to  June  30, 1896,  the  snm  of  $141,162.69  had  been  expended  on 
this  impiovement  and  $6,883.90  for  snagging  on  the  upper  river,  mak- 
ing the  totfd  expenditure  $148,046.59. 

The  result  was  to  secure  a  comparatively  stable  channel  across  the 
bar.  This  channel  had  at  times  a  depth  of  from  8  to  10  feet,  bnt  was 
subject  to  very  considerable  shoaling  from  the  effect  of  winds  and  tides, 
having  sometimes  as  little  as  4  or  5  feet. 

On  June  30, 1896,  the  north  jetty  was  510  feet  long  and  the  south 
jetty  2,116^  feet  long.  The  result  was  to  secure  a  straight  channel 
across  the  bar  varying  from  4  to  10  feet  depth. 

The  traffic  on  this  river  for  the  calendar  year  1896  is  reported  as 
21,106  tons.  The  reoeipts  oonsist  principally  of  general  merchandise, 
machinery,  and  building  material;  the  shipmeDts,  of  lumber,  coal,  and 
agricultural  products. 


July  1,  ISS&balance  unexpended  ^1, 953. 41 

Jnne  80,  ISffJ,  amoant  expended  dming  flfleal  year   952. 57 


Jnlf  1, 1897,  balance  unexpended   21, 000. 84 

Jnly  1, 1897,  ontstanding  liabilities   $3, 017, 31 

July  1, 1897,  amonnt  covered  by  nnoompleted  contracts   7, 784. 69 

  10^802.00 


July  1, 1887,  balaooe  available   -   10, 198. 84 


•  ^  ■  —  ■ 

Amonnt  (estimated)  reqaired  for  completion  of  existing  project   115, 000. 00 

Amonntuialwan  beprofitably  expended  in  fieoal  yearending  Jnne80, 1899  11^  000. 00 
Sabmitted  in  compliance  with  Teqnlremento  of  BectioDS  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aondiy  civil  aot  of  June  4. 1807. 

(See  Appendix  B  B  2.) 
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5.  Coquille  Eiver^  Oregon,  between  CogviUe  City  and  Myrtle  Point. — 
The  Ooqnille  is  a  tidal  river  navij^ble  dv  small  coasting  vessels  from 
its  month  to  Ooqnille  City,  25  milea^  and  thence  by  river  craft  to  Myrtle 
Point,  a  fnrther  distance  of  13  miles.  N^avigation  in  this  npper  stretch 
had  always  been  mach  obstructed  by  shoals  and  snags,  the  latter  being 
bronght  in  at  each  fireshet  by  the  vuioos  forks,  vhioh  dniin  dens^ 
timbered  basins. 

The  plan  of  improvement,  adopted  in  1891,  is  to  remove  all  objec- 
tionable snags  and  to  contract  the  river  at  certain  shoals  to  a  width 
of  50  feet  The  cost  was  estimated  in  1891  at  926,000,  exclusive  of 
expenditures  previously  made  ($6,883.90).  A  revised  estimate,  made 
in  1894,  places  this  cost  at  $50,980.77,  of  which  $22,000  has  been 
appropriated. 

The  amonnt  expended  under  the  prqject  of  1891  to  Jane  30, 1896,  was 
$8,437.04.  The  work  done  was  of  a  temporary  character,  being  princi- 
.  pally  confined  to  the  removal  of  snags,  etc  As  the  shoaling  from  new 
'  obstrnctions  was  continuouB,  no  general  increase  of  navigable  capacitry 
was  secured. 

Daring  the  last  year  work  has  been  confined  to  some  snagging  done 
below  Backcliffe  Landing,  since  Jane  18,  1897. 

The  traffic  between  Coquille  City  and  Myrtle  Point  for  the  calendar 
year  1896  is  reported  as  3,105  tons,  or  aboat  Ifae  same  as  that  for  the 
preceding  year,  ^be  up  traffic  consists  of  general  merchandise  and 
machinery,  and  the  down  traffic  of  agricultural  products. 


July  1, 1896,  balance  unexpended   $13,6^.96 

June  30,  18S7,  amoant  expended  during  fiscal  year..   122. 60 


July  1,  1897,  balance  unexpended   13, 440. 36 

Joly  1,  1897,  ontotanding  liabUitiea   «367. 60 

July  1,  1897,  amonnt  oorered  by  uncompleted  contracts   12,252.60 

 ■   12,610.00 


Jnly  1, 18S7,  balance  av^able  ,   830. 36 


Amonnt  (estitnated)  reqnired  for  completion  of  existing  project   28, 980. 77 

AmoQnttnatoanbepromAblyexpendedinfiBoalyearendlngJnneSO,  1899  28^980,77 
Submitted  in  oompuanoe  with  requirements  of  seotiouB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J  une  4,  1897. 

(See  Appendix  B  B  3.) 

4.  Entrance  to  Coos  Bay  a/nd  Harbor^  Oregon. — The  entrance  to  Coos 
Bay  was  originally  obstructed  both  by  the  outer  bar  of  shifting  sand 
and  by  the  inner  shoals,  caused  by  sands  driven  in  daring  the  preva- 
lence of  northwesterly  winds.  The  north  spit  was  advancing  under 
the  inflnence  of  these  winds  and  contracting  the  navigable  channel 
near  the  southern  headland  to  a  very  nurow  width,  and  causing  the 
channel  across  the  bar  to  follow  in  a  tortuons  course  along  the  west 
Bide  of  the  spit.  The  low-water  depth  on  the  bar  was  sometimes  as 
little  as  10  fhet.  The  channel  had  at  times  broken  through  the  north 
spit  nearly  on  the  range  from  Fossil  Point  to  Coos  Head,  making  a 
nearly  straight  line  of  entrance.  At  such  times  the  greatest  depth 
was  found,  and  vessels  could  enter  or  leave  the  port  without  difficulty. 
The  mean  rise  of  tide  above  the  ]>lane  of  reference  was  5.6  feet. 

It  was  projrased  in  1879  to  build  a  jetty,  starting  250  yards  below 
Fossil  Point  and  extending  in  the  direction  of  Coos  Head,  to  prevent 
fhrther  encroachment  on  the  channel  by  the  north  spit  and  to  perma- 
nently open  a  direct  channel  across  the  bar.  The  cost  of  this  project, 
since  abandoned,  was  estimated  at  $600,000. 

The  present  pn^ject,  adopted  in  1889  (Board  of  Engineers,  October  27, 
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1889),  is  to  oonstract  two  high-tide  jetties  of  stone  exteudiug  seawani, 
with  an  entrance  width  of  1,500  feet,  the  north  jetty  to  start  from  the 
southern  end  of  the  north  spit  and  the  soath  jetty  to  start  from  Coos 
Head.  The  reclamation  of  the  sands  of  the  nortii  spit  to  prevent  their 
being  blown  into  the  channel  is  fdso  indnded  in  the  project 

The  amount  expended  to  Jaue  30, 1896,  was  4213,760 on  the  old  proj- 
ect and  $429,400.42  on  the  new,  a  total  of  1643,169.42. 

The  north  jetty  had  been  bidlt  to  its  contemplated  length  of  10^368 
feet.  For  5,000  feet  from  the  shore  end  the  enrockment  h^  been  raised 
to  high-tide  level,  and  for  the  remHining  distance  to  about  the  level  of 
low  water. 

Placing  of  rock  on  the  jetty  at  an  average  rate  of  14,000  tons  per 
month  has  been  in  progress  since  December,  1896.  There  has  been  a 
least  low-water  depth  on  the  bar  of  18  to  22  feet.  The  channel  has 
shifted  a  little  to  the  southward,  away  from  the  jetty.  The  average 
tide  is  5^  feet. 

The  aggregate  receipts  and  shipments  from  Coos  Bay  dnring  the 
cfdendar  year  1896  are  reported  as  144,934  tons.  The  receipts  consisted 
principally  of  articles  of  general  merchandise;  the  shipments,  coal, 
lumber,  and  agricoltaral  prodncts.  The  aggregate  reported  for  calen- 
dar year  1895  was  128,544  tons. 

July  1,  1896,  balance  unexpended   $96, 590. 68 

June  30,  1897,  Ekmonnt  expended  during  fiscal  year   35, 866. 95 

July  1,  1897,  balance  anexpondetl   59, 72S.  63 

Jnly  1,  1897,  DutataoAinK  liabilities  $7, 3^.  09 

July  1,  1897,  amonnt  covered  by  uncompleted  oontraoto         43, 784. 51 

  51,149.60 

Jaly  1, 1897,  balance  available   8^{P74.03 

Amount  (estimated)  required  for  completion  of  existing  project   1,941,412.30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899  :   600^000.00 

Submitted  (n  compliance  vlth  reqairements  of'seotiona  2  of  river  and 

barbuT  acts  of  1866  and  1867  and  of  anndry  dvU  aet  of  Jane  4, 1697. 

(See  Appendix  B  B  4.) 

5.  Barhor  at  Coos  Bay,  Oregon  (dredging). — A  number  of  shoals 
interfere  with  navigation  in  the  upper  part  of  Coos  Bay  and  the  adja- 
cent slougbs,  the  principal  shoal  i>eing  just  below  Morshfleld,  at  ^e 
rnmer  end  of  the  bay. 

The  project  for  improvement  contempla^s  the  construction  of  a 
dredge  and  two  scowsiand  the  opening  of  channels  10  feet  deep  at  low 
water  through  th^  obstructing  shoals,  the  estimated  cost  being  $27,300. 
Since  the  preparation  of  this  project  in  1891  a  greater  depth  than  was 
anticipate<l  has  been  secured  at  the  harbor  entrance,  and  the  proposed 
depth  of  10  i'eet  on  the  shoals  is  now  inadequate  for  the  accommoda- 
tion of  vessels  which  frequent  the  harbor. 

As  the  appropriations  of  1804  and  1806  (aggregating  $27,390)  were 
insufficient  to  construct  and  operate  the  proposed  dredging  plant,  opera- 
tions have  been  delayed  awaiting  action  on  a  joint  resolution  now 
before  Congress  allowing  the  War  Bepartment  the  option  of  contract- 
ing for  the  necessary  dredging. 

The  amount  expended  to  Jane  30, 1896,  was  (600. 

Jnly  1,  1896,  balance  unexpended   $28, 890. 00 

June  30,  1887,  amount;  expended  daring  fiscal  year   15.08 

July  1,  1897,  balance  unexpended   26, 874. 92 

(Bee  Appendix  BBS.) 
wsa  87  32 
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6.  Coos  River,  Oregon. — The  river  and  harbor  act  of  .lane  3, 1896,  con- 
tains an  appropriatton  of  $5,000  for  improving  Coos  Bivw,  Oregon,  in 
accordance  with  plans  submitted  January  19, 1895. 

The  plans  to  which  reference  is  made  provide  for  removing  snags  and 
bowldei'8  and  cutting  throngh  bars  where  necessary  to  secure  a  channel 
60  feet  wide  from  the  mouth  of  the  river  to  the  head  of  navigation  on 
the  north  and  south  forks,  indading  5^  miles  on  the  main  river  and 
abont  8^  miles  on  each  fork.  The  average  range  of  tide  is  about  5  feet 
toT  the  entire  distance,  giving  ample  depth  for  navigation.  Estimated 
cost,  $5,000. 

There  were  no  expenditures  daring  the  fiscal  yefur  ending  Jane  30, 
1896. 

Work  during  the  year  has  been  confined  to  a  little  snagging  and  the 
deposit  of  some  quarry  d(^>bris  to  form  a  training  dike. 


July  1,  1896,  balance  iioexpcnded   $5, 000.  00 

June  30,  1897,  amount  expended  dniing  fiscal  year   130.00 


Joly  1,  1897,  balance  imoxpeuded   4,870.00 

Jaly  1, 1897,  ontstanding  liabilities   60.00 


Jnly  1,  1897,  balance  available   ^810.00 

(See  Appendix  B  B  6.) 


7.  Umpqua  Rivery  Oregon. — Jnst  below  Scottsburg,  the  head  of  navi- 
gation, the  XJmpqua  Kiver  is  obstructed  by  live  sandstoue  bars  or  ledgea, 
separated  by  pools  of  about  150  feet.  These  bars,  which  have  a  width 
of  from  12  to  15  feet,  are  submerged  but  from  1  to  2  feet  at  low  stages 
of  tide  and  river. 

The  project  adopted  in  1885  and  extended  in  1890  contemplates  secur- 
ing a  channel,  from  Scottsbarg  to  the  mouth  of  the  river  (26  miles) 
having  a  minimam  width  of  50  feet  and  a  low-water  depth  of  4  feet. 
Total  cost,  as  estimated  in  1890,  $16,685.89. 

The  amount  expended  under  the  present  project  to  June  30, 1896, 
was  $15,685.89,  and  under  previous  projects  $17,814.11,  making  the 
total  expenditure  $33,500. 

With  this  expenditure  the  improvement  had  been  completed,  except 
near  Scottsburg,  where  the  removal  of  about  500  cubic  yards  of  rock 
obstructious  is  still  required. 

No  work  wa8.done  (luring  the  last  fiscal  year. 

The  receipts  and  shipments  for  the  calendar  year  1896  are  reported 
as  17,053  tons,  or  about  4,000  tons  less  than  the  precediug  year.  Beceipts 
consist  principally  of  general  merchandise  and  shipments  of  lumber, 
grain,  and  fish. 


Jnly  1, 1896,  balance  unexpended     $6, 000. 00 

June  30,  1897,  amonnt  expended  dnriog  fiscal  year   29. 98 


July  1,  1897,  balance  nnexpended   5,  970. 02 

Jnly  1,  1897,  outstanding  Habilitics   4, 000.  00 


Joly  1,  1897,  balance  available   1, 970. 02 

(See  Appendix  B  B  7.) 


8.  Mouth  of  SiusJaw  River,  Oregon, — The  Siuslaw  River  enters  the 
sea  through  a  shifting  aaud  beach  without  headland  or  other  fixed  point 
to  mark  the  entrauce.  The  channel  across  this  outer  bar  has  a  range 
of  about  1  mile  in  location  and  varies  in  depth  from  5  to  lli  feet  at  low 
water,  the  latter  being  equal  to  the  controlling  depth  inside. 

The  project,  adopted  in  1891  and  modified  in  1892,  contemplates  the 
constructiou  of  two  high-tide  jetties  of  stone  to  direct  the  currents 
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Upon  the  oator  bar  in  a  direction  newly  x^^rpendicular  to  the  coast, 
the  north  and  south  jetties  to  be  4,500  feet  and  3,200  feet  long,  respec- 
tively, and  to  converge  to  give  an  entrance  width  of  600  fbet  on  the 
crest  of  the  bar.  Estimated  cost.  9700,000. 

The  amount  exi>ended  to  June  30, 1896,  was  $94,179.30. 

The  work  done  to  the  above  date  included  the  construction  and  assem- 
blage of  the  necessary  plant,  the  oonstraction  of  a  receiving  wharf,  of  a 
railway  trestle  along  the  beach  iirom  the  wharf  to  the  inner  end  of  the 
north  jetty,  a  distance  of  2,500  feet,  and  of  the  requisite  buildings. 

The  trestle  and  tramway  were  repaired  and  the  north  jetty  extended, 
bnt  not  completed,  for  a  length  of  500  feet. 

The  progress  thus  far  made  has  been  insnfficient  to  materially  affect 
the  channel  depth  on  the  bar. 

The  amount  of  traffic  entering  and  leaving  this  river  during  the  cal- 
endar year  11^  is  reported  to  be  7,184  tons,  an  increase  of  2,000  tons 
over  the  preceding  fiscal  year. 


July  1,1896,  balance  unexpended  $27,820.70 

June  30,  1897,  amount  expended  daring  fiscal  year   1, 148.07 


Jaly  1, 1897,  balance  unexpended   26, 672. 63 

Jnly  1,  1897,  outstanding  liabilitiee   $1,011.99 

July  1,  1897,  amount  covered  by  unooinpleted  ooDtraota   11, 224. 34 

  12,336.33 


July  1, 1897,  balance  available   14, 436. 30 


Amoant  (estimated)  required  for  completion  of  existing  project   578^000.00 


J  AmonntthatcanbeprontablyexpendedinflBcalYearondiDgJune30,1899  100,000.00 
)  Submitted  in  oomplLance  with  reqairemeDtB  of  seotiona  2  of  river  and 
{   harbor  acta  of  1866  and  1867  auct  of  Bondry  oivil  «ot  of  Jane  ^  1897. 

(See  Appendix  E  &  8.) 

9,  Alsea  Biver,  Oregon.— The  river  and  harbor  act  of  June  3, 1896, 
contains  an  appropriation  of  (3,000  for  improving  Alsea  Biver,  Oregon, 
in  accordance  with  plans  submitted  January  19, 1895. 

The  plans  to  which  reference  is  made  propose  the  improvement  of 
the  downstream  navigation  of  the  river  at  the  higher  stages  from  the 
forks  to  the  bead  of  tide  by  the  removal  of  rocks  and  other  obstruc- 
tions. The  length  of  river  to  be  thus  improved  is  31  miles.  Bstimated 
cost,  $3,000. 

Work  has  just  begun  on  this  improvement  under  contract. 


July  1, 1896,  balance  unexpended   $3, 000. 00 

June  30, 1897,  amoant  expended  daring  fiscal  year   29. 19 


July  1, 1897,  balance  nnerpended   2, 970. 81 

July  1, 1897,  outstanding  liabilities   $5. 60 

J^y,  1, 1897,  amount  covered  by  uucompleted  contracts   1, 475. 00 

 —  1,480.60 


July  1, 1897,  balance  available   1, 480. 21 

(See  Appendix  B  B  9.) 


10.  Yaquina  Bay^  Oregon. — Prior  to  improvement  there  were  three 
channels  across  the  entrance  bar,  the  sonth  channel  being  most  used, 
although  seriously  obstructed  by  rocks.  The  middle  channel  was  free 
from  rock  obstractions,  but  was  too  shoal  for  general  nse,  while  the 
north  channel  was  so  crooked  and  rocky  as  to  be  considered  unnaviga- 
ble.  The  prevailing  depth  over  the  bar  was  from  7  to  8  feet  at  low 
water,  with  a  mean  tide  of  7.1  feet.  Owing  to  the  shifting  character  of 
the  bar,  the  channels  a<Hx>s8  it  were  constantly  ahiftlDg,  both  in  loca- 
tion and  depth. 
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The  original  project,  adopted  in  1881,  was  to  build  a  jetty  2,500  feet 
long  on  tbe  south  side  of  the  entrance,  with  its  top  2  feet  above  low 
water,  with  a  view  to  closing  the  south  channel  and  increasing  the 
depth  in  the  middle  channel  to  17  feet  at  high  tide.  In  1888  tbe  proj- 
ect was  amended  to  provide  for  raising  tbe  south  jetty  to  the  level  of 
bigb  water,  with  a  total  length  of  3,748  feet,  and  to  construct  a  mid- 
tide  jetty  on  tbe  nortb  of  the  entrance,  to  be  2,300  fbet  long  and  to 
terminate  opposite  tbe  outer  end  of  tbe  south  jetty,  so  as  to  give  an 
entrance  width  of  1,000  feet.  In  1802  tbe  plan  was  fbrtber  modified  to 
raise  the  nortb  jetty  to  the  level  of  bigb  tide  and  to  construct  five 
groins  or  spurs  on  tbe  nortb  side  of  the  south  jetty,  to  prevent  under- 
mining.  Total  cost  estimated  in  1890  at  $755,000. 

A  Board  of  Officers  of  tbe  Corps  of  Engineers,  appointed  pursuant  to 
sundry  civil  act  of  March  2,  1895,  submitted  a  report,  October  11,  1895 
(Annual.Keport  of  Chief  of  Engineers  tor  1896,  pp.  3284-3309),  propos- 
ing a  moditication  of  project  involving  tbe  parallel  extension  of  tbe 
nortb  and  south  jetties  fur  2,100  and  2j'Mo  feet,  respectively,  with  groins 
about  100  feet  lung,  at  300-foot  intervals  on  tbe  chann^  side  of  the 
south  jetty,  and  an  additional  spur  800  feet  long  to  be  built  from  the 
sontb  jetty  near  its  root.  The  Board  also  propoaod  the  removal  of  two 
detached  rocks  outside  tbe  entrance.  The  esUmated  cost  of  this 
extension  was  $1,025,800. 

The  amount  expended  to  Jnne  30, 1896,  was  $683,768.80. 

At  tbe  above  date  both  jetties  bad  been  extended  to  the  fUll  length 
provided  in  the  project  of  1892,  and  all  rock  in  place  except  aboat 
15,000ton8  on  tbe  north  jetty.  Tlie  depth  on  the  bar  had  been  increased 
from  12  to  15  feet  at  mean  low  water,  completing  tbe  xiroject  as  to  chan- 
nel depth. 

The  river  and  harbor  act  of  June  3,  1896,  provides  for — 

Iniprorin^ Yaquina  Bay,  Oregou:  Continuing  iraproveniont,  twoiity-five  tbotinand 
dollars :  Prorided,  That  c-oiitractB  may  be  entered  into  by  tbe  Secretary  of  War  for 
Huoh  uiaterials  and  work  iis  may  be  necessary  to  complete  the  project  as  recom- 
mended by  tbe  fioanl  of  Officero  of  tbe  Eogiucer  <?orpa  October  eleveoth,  eight«en 
hnndred  uad  uinety-five,  to  bo  paid  for  as  appropriations  may  from  time  to  time  be 
made  hy  law,  not  to  exceed  fa  tbe  aggregate  one  million  doIlatB,  exclusive  of  ainonnt 
herein  and  heretofore  appropriated. 

Work  under  the  extended  project,  or  tbe  making  of  a  continuing  con- 
tract for  this  work,  has  not  yet  been  approved  by  the  Secretary  of  War, 
and  110  appropriation  was  made  for  this  work  by  tbe  sundry  civil  act  of 
June  4, 1897.  Therefore  no  estimate  is  presented  tor  this  work  for  the 
year  ending  June  30,  1899. 

Tbe  amount  of  freight  recetvod  and  shipped  from  Yaqnina  Bay  in  tbe 
calendar  year  1896  is  reported  as  17,883  tons,  the  receipts  consisting 
principally  of  general  merchandise  and  salt,  and  the  shipinente  of  grain, 
flonr,  potatoes,  bnilding  stone,  cooperage,  and  cordwood.  This  is  a 
decrease  of  7,000  tons  from  previous  calendar  year. 

July  1, 1896,  balance  unexpended   *26, 231. 20 

Jane  30, 1897,  amount  expended  during  fiscal  year   1, 190.  lt> 

.Inly  1,1897, bitlfincn  unexpended   25,041.04 

Jidy  1, 1897,  outatiinding  Uabilitios   55. 00 

July  1, 1897,  balance  available   ^,1M6  01 

{Amount  (estimated)  required  for  completion  of  oxigting  project   1,000,000.00 
Submitted  in  compliance  with  roqniromaitH  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B 10.) 
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11.  Nestttgga  Ritier^  Oregon.— Tha  river  and  harbor  act  of  Jane  3, 
1896,  contatim  aa  appropriation  of  $6,000  for  improving  Nestngga  Biver, 
Oregon,  from  town  of  Woods  to  the  ocean,  in  accordance  with  plans 
.    snbtnitted  January  13, 1896. 

The  plans  to  whioh  reference  is  made  propose  the  removal  of  a  rocky 
reef  which  forms  a  dangerous  obstraction  at  the  entrance  to  ^estngga 
Bay.   Estimated  cost,  16,000. 

A  contract  for  this  improvement  is  now  in  force. 


July  1,  1896,  balam<«  nnexpended.    $6,000.00 

June  30,  1897,  amount  expended  dariug  flsoal  year   83. 78 


Jaly  1,  1897,  balance  nnexpended   6,917.22 

Jnly  Xf  1897,  amonnt  covered  by  uncompleted  contracts   S,  750. 00 


Jtily  1, 1897,  balance  avfrilable   2, 167.32 

(See  Appendix  li  B 11.) 


12.  Tillamook  Say  and  Bar,  Onss^on.— Tillamook  Bay,  60  miles  sonth 
of  the  Golambia  Bivor,  has  a  tidal  area  of  13.6  luiles,  with  a  mean  tide 
of  6.5  feet.  Tlie  entt  ance  channel  is  one  of  the  safest  on  the  coast, 
being  direct  and  stable.  The  greater  portion  of  the  bay  is  uncovered 
at  low  tide,  presenting  a  succession  of  sand  and  mud  flats  traversed  by 
four  channels  of  fair  depth  at  the  entrance,  but  shoaling  to  but  1  or  2 
feet  at  the  head  of  the  bay.  The  only  connection  between  these  chan- 
nels is  near  the  month  of  the  bay. 

Tillamook  City,  the  chief  town  on  the  bay,  is  situated  on  Hoqnarten 
Slongh,  and  is  reached  by  the  main  or  (laribaldi  Channel.  The  other 
points  of  importance  are  on  the  north  or  Bay  City  Channel, 

The  project  adopted  In  1802,  and  revised  in  1895,  is  to  make  a  navi- 
gable pass  from  the  north  to  the  main  channel,  and  thus  provide  a 
direct  rente  by  way  of  these  channels  from  the  entrance  to  idl  im[H)r- 
tant  points  on  the  bay.  The  project  also  includes  the  construction  of 
dikes  at  various  poiutH  to  concentrate  the  flow  in  these  channels. 
Estimated  cost,  $100,000. 

The  amount  expended  under  the  piesent  project  from  1892  to  June 
30, 1896,  was  829,363.63, 

At  the  above  diiie  dikes  had  been  built  at  Junction  Bar  in  the  main 
channef,  at  Dry  Stocking  Bar  in  Hoqnarten  Slongh,  across  the  hea<lof 
the  middle  channel,  across  the  sonth  pass  of  Wilson  River,  and  at  the 
mouth  of  Kilchis  Itiver.  Tlie  Junction  Bar  dike  had  increased  the 
depth  somewhat  on  that  bar,  but  there  were  no  jiei^ptible  resnlts  on 
Dry  Stocking  Bar. 

Work  during  the  past  year  consisted  in  repairing  existing  dikes, 
constmcting  dikes  across  the  channel  to  the  south  of  Junction  Island 
Hat,  in  the  main  channel  below  Junction  Island  Flat,  across  the  head 
of  the  sonth  fork  of  Trask  River,  and  one  across  the  north  fork  below 
Stfll  well  Ditch;  layinj^flal;  protection  between  Junction  ledand  Flat  and 
the  Middle  Channel  dike,  excavating  a  channel  between  the  north  and 
main  channels,  and  enlarging  Stillwell  Dit«h. 

The  amonnt  of  traffic  entering  and  leaving  this  bay  during  the  cal- 
endar year  1896  is  reported  as  aggregating  25,977  tons,  tlie  receipts 
consisting  principally  of  general  merchandise,  agricultural  implements 
and  flour,  and  the  shipments  of  lumber,  fish,  and  agricultural  products. 
For  the  preceding  fiscal  year  the  aggregate  of  receipts  and  e&ipments 
was  reported  as  25,216  tons. 
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July  1. 1896,  balance  nnexpeuded   418, 636.  37 

Jane  30, amount  expended  dnring  flsoal  year   17, 158.  23 

July  1, 1897,  balance  unexpended   1, 478.  14 

July  1, 1897,  OQtstondiDg  liabilities   23. 05 

Jnly  1, 1897,  balance  available   1, 454. 19 

C  Amount  (estimnted)  reqntred  for  coiuplotion  of  existing  project   .'>2,  000. 00 


J  AmooDt  that  can  he  protit»bl;p- expended  in  f  isrul  year  endinii  June  30, 1899  62, 000. 00 
1  Siibmitteil  iu  coniplianoe  with  reqnirementa  of  seotionB  2  of  river  and 
{    harbor  acts  of  1860  and  1H67  and  of  sundry  clril  uot  of  June  4, 1897. 

(See  Appendix  B  B  12.) 

13.  Mouth  of  Columbia  Btverj  Oregon  and  Washington. — Prior  to  com- 
mencing the  vork  of  construction  in  1885  there  were  from  one  to  three 
channels  acrora  the  bar  at  the  month  of  Columbia  Kiver,  and  these 
channels  varied  both  in  location  and  in  depth,  the  latter  being  usnally 
from  10  to  21  feet,  while  the  loc9>tio!i  shifted  trough  nearly  180^  ftom 
Cape  Di8apx>ointinent  to  Point  Adams. 

The  project  for  improvenrent  adopted  iu  1884  contemplated  securing 
a  low-water  chnnnel  depth  of  30  feet  across  the  bar  at  tlie  mouth  of  the 
river  by  the  coustruction  of  a  jetty  to  extend  from  tlie  shore  near  Fort 
Stevens  across  Clatsop  Spit  in  the  direction  of  a  point  about  3  miles 
south  of  Cape  Disapiwiiitmcnt,  the  jetty  to  be  built  of  rubble  aud,ran- 
dom  blocks  of  stone  of  large  size  resting  upon  mattresses  of  brush. 
Estimated  coat,  $3,710,000. 

The  amoant  expended  to  June  30, 189C^  was  $1,958,002.09,  exclusive 
of  the  sum  of  $50,000  authorized  by  the  river  and  harbor  act  of  June  3, 
1896,  to  be  applied  below  Tongue  Point. 

At  tiie  above  date  the  jetty  had  been  extended  to  its  proposed  length 
of  4^  miles,  and,  together  with  its  four  groins,  has  been  completed. 

The  channel  at  this  date  was  29  feet  at  mean  low  water  and  three- 
fourtfcs  mile  wide  across  the  bar,  with  a  narrow  30-foot  channel. 

During  the  past  year  no  work  was  done'  except  a  survey  ma«1e  in 
June,  1S97.  This  survey  reveals  a  30-foot  channel  2,000  feet  wide  across 
the  bar  in  nearly  the  same  i>osition  as  last  year. 

As  this  imj)rov6meut  is  supplemental  to  that  of  the  Columbia  and 
Lower  Wiliam^ite  rivers,  commercial  stai-istics  have  been  furnished  by 
the  officer  in  charge  with  his  report  on  tlie  latter  improvement. 


July  1, 1896,  bolanoe  unexpended   (17, 077.91 

June      1897,  amount  expended  during  fiseal  year.   3, 657. 90 


Jnly  I,  1897,  balance  unexpended   14, 420. 01 

July  1,  1897,  outstanding liabiliiies   445.83 


July  1,  1897,  balance  available   13,974.18 

(See  Appendix  li  li  13.) 


U.  Columbia  Riverj  Oregfrn^  below  Tongue  Point. — ^The  river  and  har- 
bor act  of  June,  1896,  makes  appropriaition  for  this  improvement  as 
folMws: 

Improving  Columbia  River  below  Tong^ne  Point,  by  way  of  the  South  Channel  in 
fhint  of  Astoria,  Oregon,  in  aocordnnfe  \rith  project  submitted  in  the  Annual  Kmort 
oftlieChiefofKngiaeers  for  eighteen  hundredond  ninety-live,  fifty  thousand  dollars 
of  the  balance  on  hand  to  the  credit  of  the  mouth  of  the  Columbia  River  improve- 
nieut  ia  hereby  authorized  to  be  expended  on  this  work,  in  the  discretion  of  the 
Secretary  of  War. 

The  project  referred  to  in  this  contemplates  the  removal  of  the  wreck 
of  the  Sylvia  do  Grasgc  and  the  outer  portion  of  the  ledge  upon  which 
it  rests,  this  work  to  be  supplemented  by  dredging  to  open  a  waterway 
in  front  of  Astoria  25  fiMt  deep  and  '250  feet  wide  at  the  bottom,  in 
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accordance  with  the  general  project  for  improTement  of  the  Golambia 
and  Lower  Willamette  rivers  ftom  Portland  to  the  sea.  Estimated 
cost,  tl21,550. 

There  were  no  expenditures  daring  the  fiscal  year  ending  Jane  30, 1896. 

Daring  the  past  year  103,231  cubic  yards  of  sand  has  been  dredged 
out  of  the  channel  above  the  Sylvia  de  Grasse  reef,  thereby  materiuly 
improving  it. 

July  1,  1896,  balance  anexpraded  $50, 000. 00 

Jtiiie  30,  189^,  amount  expended  diirmg  fiscal  year   2, 781. 66 

July  1, 1897,  balance  unexpended   47,218.34 

July  1,  1897,  ontafcauding  liabllitloB   1, 178.  40 

July  1,  1897,  balance  available   46,039.94 

{Amonnt  (estimated)  reqnired  for  completion  of  existing  project   71,550.00 

Amotiiitthatoanbeprontablynpeudea  In  fiscal  yearendiDg  JnaeSO,  1889  71)  560, 00 
Snbmitted  in  oomplianoe  -with  requirementB  of  seotions  2  of  river  and 
harbor  uofs  of  lti66  and  1867  au<i  of  sundry  oivil  act  of  Ji^ie  4, 1897. 

(See  Appendix  K  B  14.) 

15,  Oolumhia  and  Lower  Willamette  rivers  below  Portland,  Oreg.^ 
Tlie  project  adopted  in  1877  for  improving  the  channel  of  these  rivers 
fcom  Portland  to  the  sea,  covering  12  miles  in  the  Willamette  and  93 
miles  on  the  Oolnmbia  Kiver,  contemplated  increasing  the  depth  in  the 
ehoalest  places,  where  there  were  but  10  to  15  feet  at  low  watw,  to  secure 
a  minimum  depth  ot  20  feet  at  this  stage.  In  1891  this  project  was 
extended  to  provide  for  a  low-water  channel  depth  of  25  ibet.  (Board 
of  Engineers,  October  14.) 

Tlie  total  amonnt  expended  to  June  .30, 1S96,  was  $1,076,195.32,  ot 
which  9221,780.46  was  exx»ended  prior  to  the  adoption  of  the  project  of 
1877. 

As  a  resnlt  of  the  works  of  contraction, •of  bank  revetment,  and  of 
dredging,  deep-draft  vessels  were  for  the  first  time  able  to  pass  fully 
loaded  from  Portland  to  the  sea  in  September,  1893.  At  the  close  of 
the  fiscal  year  1896,  by  taking  advantage  of  the  tide,  a  draft  of  23  feet 
or  more  could  be  carried. 

During  the  fiscal  year  1807  operations  were  confined  to  dredging  to 
maintain  the -depth  previously  secured  and  to  the  removal  of  obstrao- 
tious  from  the  channel,  the  funds  available  being  insufficient  for  obtain- 
ing any  material  increase  of  the  general  depth.  Total  excavation  made, 
366,788  cubic  yai-ds. 

Dredging  was.  also  cturied  on  daring  the  year  by  the  port  of  Portland, 
the  sum  of  $(>,9S4.33  having  been  expended  under  its  direction  for 
dredging  shoals  in  the  Lower  Willamette  and  Oolnmbia  rivers.  Total 
dredging  made,  90,200  cnbic  yards. 

The  trafiic  on  these  rivers  for  the  calendar  year  1896  aggregated 
1,507,784  tons,  a  v^y  slight  increase  on  the  aggregate  of  the  previous 
year. 

July  1, 1896,  balance  Ttnexponded  $104, 160. 68 

Jnue  30,  1S97,  amount  expended  dnring  flscal  year   27, 128. 97 

Jaly  1,  1^,  balance  imexpended   77,040.71 

July  1,  1897,  outstanding  liabilities   69. 85 

July  1,  1897,  balance  available   76, 980. 86 

t  Amoant  (estimated)  re<mircd  for  completion  of  existtns  project   472, 464. 00 

J  Amoantthatcanbeprontablyexpendedinfi8calyearenaingJune30,1899  300^000.00 
1  Submitted  in  compliance  with  rennirements  of  sections  3  of  river  and 
[   harbor  acts  of  1866  and  1867  ami  uf  snndry  civilaotof  Juiie  4, 1887. 

(See  Appendix  li  li  15.) 
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16,  Columbia  River  between  Vancouver^  Wtuh.y  and  the  mouth  of  WU- 
lamette  River. — The  principal  obstmction  in  this  i>ortion  of  the  river 
consists  of  a  shoal  on  the  north  side  of  Hayden  Island,  opposite  the 
city  of  Vancouver,  npon  which  the  low- water  depth  is  but  9  feet. 

The  project  for  improvement  adopted  in  1892  provides  for  a  dam  to 
be  built  to  the  height  of  4  feet  above  low  water  from  the  Oregon  shore 
to  the  head  of  Hayden  Island  to  concentrate  the  flow  in  the  main  chan- 
nel and  remove  the  bar  by  increased  scour.  Estimated  cost,  $33,000. 

The  amount  expended  to  June  30, 1896,  was  $32,904.80. 

The  dam  was  built  under  contract  but  the  contractors  having  failed 
to  close  a  gap  of  about  60  feet  near  the  island  end,  the  contract  was 
annulled  in  February,  1894,  at  which  time  the  gap  had  been  greatly 
widened  by  scour:  an  attempt  was  then  made,  under  a  new  contract, 
to  secure  the  work  against  further  injury;  it  was  unable,  however,  to 
withstand  the  succeeding  flood,  and  further  operations  were  abandoned 
through  lack  of  fnnds.   Ko  increase  of  navigable  depth  was  secured. 

In  Kovember,  1895,  a  project  was  8ubn)itted  for  completing  the 
improvement  at  an  estimated  cost  of  $67,000,  and  this  sum  was  appro- 
priated by  the  river  and  harbor  act  of  June  3, 1896.  With  this  sum  it 
is  proposed  to  extend  the  dam  l^rtQO  feet,  with  a  downstream  deflection 
north  of  Hayden  Island,  the  effect  of  the  dam  to  be  supi)lemented  by 
dredging  in  the  main  channel.  This  project  was  submitted  to  Congress 
in  Gom^iance  with  Senate  resolution  of  December  24,  1895,  and  is 
printed  in  Swiate  Doc.  No.  54,  Fifty-fonrth  Congress,  first  session,  and 
in  Annual  Beport,  Chief  of  Engineers,  1896,  pages  3264^^265. 

No  work  was  done  during  the  past  year,  the  river  having  remained 
at  too  high  a  stage. 

The  aggregate  of  traffic  on  this  portion  of  the  Columbia  Kiver  for 
1896  is  reported  as  45,595  tons. 

July  1,  1896,  'balance  nnexpended   $67, 005. 20 

Jnly  1,  1897,  balunce  nnexpended   67, 005. 20 

(See  Appendix  K  R  IC.) 

17.  Canal  at  the  Cascades,  Columbia  River,  Oregon. — The  Cascades  of 
the  Columbia  Kiver  are  located  at  the  head  of  a  narrow  gorge  some  4J 
miles  in  length,  through  which  the  river  crosses  the  Casuide  Mountain 
Range.  In  the  first  2,500  feet  of  this  gorge,  known  as  the  Cascades, 
there  is  a  fall  of  24  feet  at  low  water,  and  b^ow  this  fu«  rapids  which 
extend  throughout  its  length. 

The  projeet  for  improvement,  as  revised  in  1886,  includes  the  con- 
struction of  a  canal  for  the  pas>:age  of  the  Cascades,  with  locks  to  over- 
come the  low-water  fall  of  24  feet,  and  to  provide  tor  navigation  np  to  a 
stage  of  20  feet  above  low  water  at  the  foot  of  the  canal. 

The  modified  project,  for  which  appropriation  was  made  by  the  river 
and  harbor  act  ot  June  3, 1896,  includes  the  making  of  a  second  lock  by 
putting  in  side  walls  and  concrete  flooring  between  the  upper  lock  gate 
and  the  upper  guard  gate  to  extend  the  use  of  the  canal  up  to  a  stage 
of  42  feet  above  low  water  at  its  foot,  and  for  raising  the  protection 
works  to  provide  against  damage  in  case  of  the  future  occurrence  of  a 
flood  of  the  height  attained  in  1894.  The  cost  of  these  modifications 
was  estimated  by  the  Board  of  Engineers  at  $413,360. 

The  amount  expeuded  to  June  30, 1896,  was  $3,303,650.81.  0p  to 
that  time  the  masonry  of  the  canal  and  lock,  as  originally  designed^ 
was  practically  completed,  including  the  flooring  of  the  upper  and  lower 
bays  with  concrete;  the  four  pairs  of  lock  gates,  the  main  culvert 
valves,  and  the  hydraulic  machinery  for  opcratingthem  were  in  position 
and  had  l>e6n  tried,  also  the  pipe  lino  for  bringing  water  under  pressure 
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for  operating.  The  excavation  had  been  completed  except  for  100  feet 
at  the  upper  and  150  feet  at  the  lower  entrance. 

The  concrete  flooring  between  the  upper  lock  and  upper  guard  gates, 
nnder  the  modified  project,  had  also  been  completed. 

During  the  fiscal  year  1897  the  work  under  the  continuing  contract 
(the  original  project  as  revised  in  1886)  was  completed 

The  act  of  June  3, 1S96,  appropriating  $50,000  for  work  under  the 
project  as  revised  and  extended  by  the  Board  of  1894,  required  an 
earlier  opening  of  the  work  to  navigation  than  was  contemplated  by 
the  Board.  In  order  to  comply  safely  with  this  requirement,  it  was 
necessary  to  modify  somewhat  the  plans  for  the  walls  between  the 
upper  lock  and  npper  guard  gates  and  to  build  only  parts  of  them. 
The  north  wall  was  completed  to  a  height  of  34  feet  (ref  123.0),  while 
the  part  of  the  concrete  portion  of  the  south  wall  in  rear  of  the  filling 
culvert  was  put  in  to  prevent  washing  of  the  bank  on  that  side.  This 
work  was  done  between  SeptcTnber  15, 1896,  and  October  23, 181>6,  and 
the^lockswere  thrown  open  to  navigation  on  November  5, 1896.  From 
that  date  to  June  30, 1897,  inclnsive,  a  period  of  seven  months  and 
twenty-six  days,  there  have  passed  throngh  the  locks  302  steamboats 
of  an  aggregate  registered  tonnage  of  81,985.68  tons,  carrying  4,941.15 
tons  of  frieight  and  0,081  passengers. 

The  average  amoant  of  freight  transported  by  the  State  Portage 
Railway  fVoni  the  Lower  to  the  Middle  Golanibia  Uiver  dnring  the  four 
years  ending  June  30, 1896,  was  8,096  tons.  Average  number  of  pas- 
sengers, 7,480. 

July  1, 1896,  l)ftlftnoe  tinexpended  $369,  +19. 19 

Jnuo  30,  1897,  amount  expended  dnrinf^  fiscal  year   I(i5, 603. 90 

.Tnly  1, 1897,  balance  nneipended   203,  &15.29 

July  1,1897,  outstanding  liabllitiM   163,661.64 

Jnly  1, 1897,  balance  available   40,183.65 

{Amount  f eBtimatcd)  reqaired  for  completion  of  eziBtin^  project   33>t,  ii60. 00 

Amono  t  that  i-an  be  profitably  expended  in  iiscal  yuar  ending' Jniie  30, 1899  334, 260. 00 
Snbmitted  in  compIi»nce  with  reqnireiiientB  of  section)!  2  of  river  and 
bnrbor  acta  of  1866  and  1867  and  of  sundry  civi]  act  uf  June  4, 1897. 

(See  Appendix  R  B  17.) 

18.  Operating  and  care  of  canal  and  locks  at  the  Cascades  of  the 
Columbia  Eiver,  Oregon. — Tbe  canal  and  locks  at  the  Cascades  of 
the  Colambia  Biver  were  formally  opened  to  navigation  I^oveinber  5, 
1896,  and  bavo  been  operated  since. 

Allotment  of  $3,850  was  made  fqjrthis  work  from  the  general  appro- 
priation of  July  5, 1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation. 

About  the  end  of  December  both  of  the  lower  culvert  valves  began 
to  give  trouble,  and  a  diver  discovered  that  the  trunnion  of  the  bear- 
ings had  moved  out  of  place,  the  one  on  the  iiortli  side  could  only  be 
partly  opened,  and  the  one  on  tbe  south  side  had  become  unmovable 
and  very  much  damaged.  The  north  valve  was  fixed,  and  the  canal  is 
being  oi>erated  with  this  north  culvert  only.  The  south  valve  will  be 
examined  when  the  water  reaches  a  low  stage,  and  an  estimate  made  for 
its  repair. 

The  total  expenditure  on  operating  and  care  of  this  work  dnring  tbe 
year  was  $2,434.72. 
(See  Appendix  B  B  18.) 

19.  Columbia  River  at  Three  Mile  Rapids,  and  the  construction  and 
equipment  of  a  boat  railtcay  from  tlie  foot  of  The  Dalles  Rapids  to  the 
head  of  Oelilo  FaUs,  Oregon  and  Washington. — Pursuant  to  the  river 
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and  harbor  act  of  Au^st  IS,  1894,  wliich  appropriated  $100,000  for 
tills  improvement,  the  line  of  the  proposed  boat  railway  Itas  been 
definitely  located.  It  begins  at  Big  Eddy  and  terminates  above  Celilo 
Falls,  aud  has  a  total  length  of  9  miles.  The  line  as  located  is  con- 
sidered most  favorable,  bavingbut  four  curves,  each  of  one-half  degree, 
and  a  maximum  grade  of  bat  13.2  feet  per  mile.  The  low-water  lifts  at 
the  npper  and  lower  terniiiials  are  G2  feet  and  77  feet,  respectively. 
The  coat  of  the  improvement  was  estimated  in  1893  at  $2,264,407. 

For  the  right  of  way  and  for  the  terminal  and  other  facilities  of  tlie 
boat  railway  a  total  area  of  297.08  acres  is  required,  aud  au  additional 
area  of  26.75  acres  is  needed  for  changes  in  the  track  of  the  Oregon 
Kailroad  and  Navigation  Company  to  accommodate  the  line  of  the  Iwat 
railway,  making  a  total  of  323.83  acres  to  be  acquired. 

All  the  land  required  in  connection  witli  this  work  has  uot  yet  been 
acquired,  nor  have  arrangements  yet  been  made  for  removal  of  the 
track  of  the  Oregon  Kailway  aud  Navigation  Company,  nor  have 
detiiiled  plans  yet  been  approved.  Under  these  conditions  it  is  believed 
the  available  balance  now  on  hand  will  be  sufficient  to  meet  all  obliga- 
tions which  may  be  incurred  daring  the  year  ending  June  30,1899.  No 
further  estimate  is  presented. 

Tlie  amount  expended  to  June  30,  1896,  was  $6,063,47. 


July  1, 1896,  balance  uoexpeniled   $243, 936. 53 

June  30, 1897,  amount  expendetl  daring  tiacal  year   5, 118. 93 

July  1, 1897,  balance  nna\i>ended   398, 817.  GO 

Joly  1, 1897,  outstanding  liabilitios   931. 40 

July  1,1897,  balance  availaldo   237,880.20 

[Auiount  (eetimated)  reqniroil  for  completion  of  existing  prqiect   2, 1 14, 467. 00 


< Submitted  in  compliauco  with  roquirements  of  Bectiona  2  of  river  and 
I;  harbor  acts  of  imi  and  18G7. 

(See  Appendix  B  li  10.) 

SO.  Willamette  River  ahove  Portland  and  Yamhill  River ,  Oregon. — ^At 
tlie  time  of  the  adoption  of  the  present  project,  in  1878,  the  month  of 
the  Yamhill  Kiver,40  miles  above  Portland,  was  the  head  of  low-water 
navigation,  with  a  draft  of  2^  feet.  Above  this  point  the  controlling 
depth  was  but  1  foot. 

The  project  of  1878  contemplates  the  improvement  of  the  river  by 
the  removal  of  obstructions  and  the  construction  of  dikes  to  contract 
the  waterway  at  shoal  places  so  as  to  secure  a  navigable  chnnnel  for 
light-draft  boats  from  Portland  to  Eugene,  a  distance  of  172  miles. 
This  project  was  extended  in  1892  to  include  the  removal  of  obstruc- 
tions in  the  Yamhill  Kiver  from  its  mouth  to  McMinnville,  and  by  the 
river  and  harbor  acts  of  3892  and  1894  allotments  of  $3,000  and  $2,000, 
respectively,  were  made  for  tliis  purpose  from  the  appropriations  for 
imi>roving  Willamette  Kiver  above  Portland.  An  allotment  of  $8,000 
was  also  made*by  the  act  of  1894  for  improving  the  Willamette  Kiver 
at  Gorvallis. 

The  amount  expended  on  this  improvement  to  Jane  30, 1896,  was 
$247,747.51,  the  disiribution  being  as  follows:  $71,373.75  on  the  gen- 
eral improvement  of  Willamette  under  former  projects,  and  $165,T^W:29 
under  tlie  project  of  1878,  $7,382.17  on  the  improvement  of  Willamette 
River  at  Corvallia,  ami  $3,211.30  in  removing  obstructions  from  the 
Yamhill  River  under  tlie  project  of  1892. 

The  above  expenditures  were  chiefly  incurred  in  removing  obstrne- 
tions  as  required  by  tlie  immediate  necessities  of  commerce,  and  with 
the  exception  of  the  bank  revetment  at  Gorvallis  little  progress  was 
made  toward  the  radical  improTement  of  the  river. 
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Daring  the  fiscal  year  1896  operations  were  confined  to  completing 
tlie  revetment  at  Gorvallis  and  to  the  removal  of  obstmctions  from  the 
Willamette  and  Tambill  rivers  to  provide  for  contiuaed  navigation. 

The  river  and  harbor  aot  of  Jaae  3, 1896,  provides  for— 

Improving  Willamette  and  Yamhill  rivere,  Oregon,  forty  tbonsand  dollars,  to  he 
expended  in  accordanoe  with  report  snbraitted  February  twenty-ttrst,  eiffhteen  hun- 
dred and  ninety-eix,  for  Willamette  River  from  Portland  to  Kugene,  and  in  accord- 
anre  with  report  of  sarvey,  dated  March  sixth,  eighteen  hundred  and  ninety-five, 
for  lock  and  dam  on  Yamhill  River:  Provided,  'f  Iiat  contraete  may  be  enteml  into  by 
the  Seeretary  of  War  for  eneh  materiala  and  work  bh  may  be  neceaaary  to  complete 
aatd  Improvements,  or  a^d  materials  may  l>e  purchased  and  irork  may  be  done  other- 
wise than  by  contract,  to  be  paid  for  as  appropriations  may  ftom  time  to  time  ho 
made  bylaw  not  exceeding  in  the  aggregate  two  hundred  thousand  dollara,  incltidino; 
the  amount  herein  appropriated :  At^  provided  further,  That  the  sum  of  ten  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  available  for  the  purchase 
or  oonstraction  of  a  enag  boat  with  suitable  appliances:  Frovided/urtker,  That  the 
Secretary  of  War  may,  in  his  discretion,  use  so  mach  of  tiie  monar  herein  appro- 
priated as  may  be  necessary  to  prevent  the  erosion  of  the  west  bank  of  the  Willamette 
River  opposite  Salem,  Oregon,  and  to  maiutain  the  river  channel  at  that  point. 

Under  this  act  a  snag  boat  was  built  and  pat  iu  commission  November 
9, 1896,  sixty-six  days  from  date  of  approval  of  contract,  and  has  done 
most  efficient  service  since. 

As  the  high  water  of  this  year  receded,  dike  work  was  began,  and 
considerable  dredging  or  scraping  has  been  done  on  various  bars. 

Flans  for  the  lock  and  dam  on  the  Yamhill  River  have  been  nearly 
completed. 

The  statistics  for  189G  show,  on  the  Willamette  Eiver,  a  considerable 
increase  of  ta'affic  over  the  preceding  years,  1895  and  1894,  the  aggre- 
gate reported  for  these  three  years  bdng,  respeotively: 

Tons. 

1896    218, 480 

1896   134,456 

1894    78, 138 

July  1, 1896,  balance  unexpended  $40, 752. 49 

j^monnt  appropriated  by  snndr^  civil  act  approved  June  4,  WH   160, 000. 00 

900,752.49 

Jnne  90,  1897,  lunonnt  expraded  daring  fiscal  year  18,306.23 

Jnly  1, 1897,  balance  unexpended   182,546.26 

Jnly  1, 1897,  outetanding  liabilities   735. 62 

Jnly  1, 1897,  balance  available   181,810.64 

(See  Appendix  B  B  20.) 

21,  Gauging  waters  of  Columbia  River,  Oregon  and  WasJeington. — The 
object  of  this  giiuging  is  to  obtain  data  for  use  in  connection  with  the 
improvement  of  the  river  and  to  supply  information  to  persons  inter- 
ested in  its  navigation. 

The  amount  expended  on  this  work  tp  Juno  30,  1896,  was  $5,766. 
During  the  last  year  but  one  gauge,  that  at  Astoria,  has  been  in 
operation. 

July  1, 1896,  balance  unexpended   $1,244.00 

Jane  30,  1897,  amount  expended  during  Aseal  year   445.65 

Jnly  1, 1807,  balance  nnoxpeuded   798. 35 

Jnly  1, 1897,  ontstanding  liabilities   48. 00 

'jnly  1, 1897,  balance  available   750. 36 

{Amonot  (estimated)  reanired  fbr  completion  of  existing  projeet         -  1, 000. 00 

Amoantthatcanbeprontabt^expendeainfisoulyearendiogJone30,18r>0  1,000.00 
Snbmitteil  in  oomptiaucc  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  anil  1H67  and  of  sundry  oivll  act  of  June  4, 1897. 

(See  Appendix  B  B  21.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  WASHINGTON, 
IDAHO,  AND  MONTANA. 

This  district  was  in  the  charge  of  Oapt.  Harry  Taylor,  Corps  of  Engi- 
neers, having  nnder  his  immediate  orders  Lieut.  Meriwethw  L.  Walker, 
Corps  of  Engineers,  since  January  16, 1897.  Dirision  Engineer,  Col. 
Cliartes  li.  Snter,  Corps  of  Engineers. 

i.  Wiltapa  Biver  and  Harbor^  Washington,— "WiWapsk  Harbor,  for- 
merly known  as  8hoalvater  Bay,  connects  with  the  Pacific  Ocean  28 
miles  te  the  north  of  the  entrance  to  the  Columbia  Biver.  The  only 
portion  of  the  harbor  to  which  any  consideration  in  the  way  of  improve- 
ment has  been  given  is  that  in  the  vicinity  of  South  Bend,  the  principal 
city  of  the  harbor,  and  the  terminus  of  the  railroad  firom  the  main  line 
of  the  Northern  Pivciflc  at  Chehalis. 

South  Bend  is  situated  very  near  the  month  of  the  Willapa  River. 
Just  at  the  upper  liiiiita  of  the  town  the  river  divides  itself  into  a  main 
channel  and  a  secondary  chaunul,  the  latter  known  as  Mailboat  Slough. 
This  division  of  the  waters  caused  bars  to  form  in  the  main  channel  at 
both  tlic  upper  and  lower  ends  of  the  slongh.  There  were  also  several 
bars  in  the  river  proper  between  South  Bend  and  Willapa  City. 

The  plan  of  improvement  adopted  consists  in  building  a  dike  of  piles, 
brush,  and  stone  across  the  head  of  Mailboat  Slongh,  in  order  to  con- 
centrate the  ebbing  and  flooding  cnrrents  into  thct  main  channel,  and 
thereby  prodace  as  great  a  scour  as  possible  on  the  shoals  at  the  head 
and  foot  of  the  slough ;  also  to  dredge  a  channel  10<)  feet  wide  and  S 
ieet  deep  at  low  water  through  the  reef  just  below  Willapa  City,  and 
to  close  Londerback  Slough  with  a  pile,  brush,  and  stone  dike  with  the 
object  of  compelling  the  currents  to  scour  a  channel  through  the  bar  in 
the  river  at  its  lowtM-  end.   The  estimated  cost  of  the  work  is  $31,350. 

The  ])roject  of  August  29, 1894,  approved  by  the  Chief  of  Engineers, 
also  provides  for  cntf.ing  a  channel  through  the  logjam  of  North  Kiver, 
a  tributary  of  AVillajia  Harbor. 

I^e  language  of  the  act  of  August  18, 1894,  in  making  the  appropria- 
tion for  this  work,  is  as  follows: 

Improvinff  Willapa  River  and  Harbor,  W^iiltfnKton :  For  completioQ,  thirteen 
thonsaDd  turee  hnnclred  and  Rtty  doltarA:  Provided,  That  in  the  disoretioa  of  the 
Secretary  of  War  two  thonaand  five  hnndred  dollars  of  the  amount  hereby  appro- 
priated fur  naid  rivoT  aiul  harbor  mnj  be  used  in  remoTbig  obetniotioQB  in  North 

Kivcr. 

In  accordance  with  the  above  quoted  act  the  project  of  Angnst  29, 
1894,  also  provides  for  cutting  a  channel  throagb  the  log  jam  of  North 
River,  n  tributary  of  Willapa  Ilarbor. 

The  .amount  expended  to  .Tnne  30, 1896,  was  $2fi,378.39,  of  which 
$23,878.;5i»  had  been  sx>ent  on  Willapa  Kiver  and  Harbor  proper,  and 
$2,000  on  the  improvement  of  the  North  River. 

Up  to  June  30,  1896,  the  dike  work  in  the  river  and  harbor,  therwork 
of  dredging  through  the  shoal  just  below  Willapa  City,  and  the  con- 
templated work  on  the  jam  in  the  North  liiver  ha<l  been  completed. 

The  amount  expended  during  the  fiscal  year  ending  June  30,1897, 
was  $1,394.41,  which  was  all  expended  on  Willapa  Biver  and  Harbor 
proi)er. 

The  work  called  for  by  the  project  has  all  been  completed.  The 
object  of  the  improvement,  so  far  as  to  give  a  channel  8  feet  deepat 
mean  lower  low  water  to  Willapa  City,  has  been  practically  aocom-- 
pllshed. 

The  dikes  at  Mailboat  Slough  have  caused  a  general  deepening  of 
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the  shoals  in  their  vicinity  of  about  2  feet,  so  that  the  least  depth  to 
South  liend,  the  principal  city  on  Willapa  Harbor,  is  now  16  feet  at 
mean  lowta-  low  water. 

A  channel  50  feet  in  width  has  been  cnt  through  the  jam  on  the 
'Sovth.  Btver. 

The  dikes  already  built  will  probably  need  acme  slight  repairs,  but 
the  money  already  appropriated  is  suflioient  to  fully  <omplete  the  pro- 
ject and  leave  a  smtul  unexpended  balance.  It  is  recommended  that 
the  balance  of  the  appropriation,  or  so  much  thereof  as  may  be  neces- 
sary aftci-  completing  the  project,  be  made  avuilable  for  more  thoroagUly 
clearing  a  channel  through  tiie  ITorth  Kiver  jam. 


COHHSRCIAL  BTATISnCS. 

Tabte  of  comparalivt  ttatittic*. 

TMT. 

Tons. 

Tslae. 

»63a,2ao 

706,670 
600,000 
861, 175 

0S,9O8 
61,868 

48,  m 

27,642 

a  Fiacal  year.  b  Calmdar  jresr. 


Julf  1, balance  unexpended   $4,971.61 

Jnne  30, 1897,  nmount  exi>ended  daring  fiscal  year   1, 394. 41 

Jnly  1, 1897,  balance  unexpeuded.   3,  S77. 20 

(See  Appendix  S  S  1.) 

3.  Grays  Harbor  and  har  entrance^  Washington. — The  first  appro- 
priation for  this  work  was  made  in  the  river  an^  harbor  act  of  Jnne  3, 

1896. 

The  entrance  to  Grays  Harbor  ft-om  the  Pacific  Ocean  lies  in  latitude 
4G<^  55'  north,  being  45  miles  north  of  the  mouth  of  the  Columbia 
Kiver. 

The  harbor  has  a  length  from  east  to  west  of  17  miles,  and  from  north 
to  south  a  maximum  breadth  of  14  miles.  There  are  a  numher  of  rivers 
tributary  to  the  harbor,  the  principal  ones  being  the  Ohehalis,  Satsop, 
Wynoo(^e,'Wi8hkah,  Hoquiam,  and  Humptulips,  all  of  whidi  come  from 
the  east  and  north.  There  are  two  main  channels  crossing  the  harbor 
from  east  to  west — the  north  and  south  channels,  of  whidi  the  north 
channel  is  the  principal  one,  and  has  been  improve<l. 

A  large  part  of  the  harbor  is  occupied  with  tide  flats,  biu*e  at  low 
water.  The  total  tidal  area  of  the  harbor  is  estimated  at  96.8  Sijuare 
miles.  At  low  'tide  the  area  covered  by  water  is  estimated  at  30.6 
square  miles,  or  less  than  one-tliird  of  the  total  area.  The  average 
range  of  the  tide  is  8.4  feet,  with  a  maximum  range  of  12.9  teet. 

The  harbor  throat  lies  between  two  low  sandy  peninsulas,  which  are 
abont  12,500  feet  apart,  measured  betweeu  high-tide  linos. 

Through  the  harbor  throat  there  is  a  channel  having  a  maximum 
depth  of  100  feet  or  more.  A  single  broad  waterway  extends  for  more 
than  2  miles'out  to  sea  from  the  harbor  throat,  with  depths  gradually 
diminishing  to  30  feet.  Between  this  deep  waterway  and  the  open  sea 
lies  a  bar  convex  to  the  sea  and  connected  with  the  stuid  spits  on  f^e 
two  sides  of  the  harbor  throat. 

Across  the  bt^  there  is  no  well-deflned,  decided,  permanent  chnnnel, 
but  there  are  sevevtd  variable  shifting  channels  having  depths  of  about 
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12  or  13  feet.  The  general  average  distance  between  the  imxet  and 
outer  IS-foot  curve  is  one-half  mile. 

The  proposed  plan  of  improvement  is  to  control,  by  meansof  afiingle 
jetty  extending  out  to  Bea  from  the  point  on  the  south  Kide  of  the  har- 
bor throat  a  distance  of  about  3^  miles,  the  ebbing  and  floofUng  waters 
to,a  sufficient  extent  to  concentrate  and  direct  upon  the  bar  a  much 
greater  ]H>rtion  thereof  than  would  naturally  go  there.  It  is  expected 
that  a  depth  across  the  bar  of  21  feet  at  mean  lower  low  water  will  be 
obtained. 

The  jetty  is  to  be  of  mbblestone  built  above  high-tide  level.  The 
estimated  cost  of  the  work  is  $1,000,000. 

A  full  description  of  this  work  with  plan  is  published  in  the  Annud 
Eeport  of  the  Chief  of  Engineers  for  1895,  pages  3617-3628. 

In  accordance  with  the  authority  granted  by  the  act  making  the  first 
appropriation  for  this  work,  it  is  to  be  done  under  a  "continuing  con- 
tract." 

The  expenditures  during  fiscal  year  ending  June  30, 1897,  were  the 
first  made  for  this  work  and  amounted  to  $1,271.76. 

Bnriug  the  fiscal  year  ending  June  30, 1897,  8i)ecificationB  for  the 
work  to  be  done  were  prepared  and  advertisements  issned. 

The  constmction  of  the  jetty  will  be  commenced  and  carried  on  aa 
rapidly  ae  possible. 

TABLE  OF  COMPARATIVE  STAIXSTIOS. 

ExporU  and  importa. 


TeiT. 


1893  d. 
IBM  a. 
IHBSa. 
18B6a. 


Tom. 


298,236 
302,103 
ISO,  7<4 
227,351 
110, 7i8 


VaIqs. 


m,  431,743 
3,231,500 
848, 591 
1,420,056 
«2S,«77 


a  Fiscal  yesr. 


b  Calendar  year. 


July  1,  1896,  bnlance  nnexpeDded  (20, 000. 00 

Amonnt  appropriated  by  anndry  civil  aot  approved  Jime  4,  1897   350, 000. 00 


Jnue  30,  1897,  amoaut  expended  daring  flaoal  year. 


370,000.00 
1,271.76 


Jaly  1,  1897,  balnnce  unexpended   368, 738. 2i 

Jnly  1,  1897,  ontatanding  Iiabilitifia   42.80 

July  1, 1897,  balance  avaUable   368,686.44 


{Amoant  (estimated)  reonired  for  completion  of  existing  project   630, 000. 00 

Amonnt  that  can  be  prohtably  expended  in  fiHcal  year  enatiig  JnDe30,1899  450, 000. 00 
Submitted  in  compliance  with  reqnirementa  of  aectlona  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  aiudry  oivU  act  of  J^iie  4, 1887.  ■ 

(See  Appendix  S  S  2.) 

3.  Chehalis  Rivera  Waahinffton. — The  portion  of  the  Ghehalis  River 
that  it  is  possible  to  navigate  is  about  90  miles  in  length,  fh>m  Glaqnato 
to  its  mouth.   This  may  well  be  considered  m  three  sections: 

1.  Tbe  tidal  section,  fh)m  the  month  to  Montesano,  a  distance  of  15 
miles.  In  this  portion  there  is  about  16  feet  of  water  at  high  tide,  and 
coasting  vessds  traverse  it. 

2.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly  affected 
by  the  tides  and  has  in  general  sofiicient  depth  of  water  for  Ught  drafb 
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boats.  But  navigation  is  obstrncted  by  logs  and  fallen  trees  and  in 
summer  by  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  a  succession  of  shoals  and  pools,  with 
only  6  to  12  inches  of  water  ou  the  shoals  during  low  water.  This  part 
of  the  river  is  practically  blockaded  with  snags..  With  improvement 
this  river  could  be  navigated  above  Elma  for  perhaps  four  months  in  the 
yearadistanceof  30  miles,  and  occasional  trips  made  much  forther  np. 

The  plan  of  improvement  contemplates  the  removal  of  snaga,  over- 
hanging trees,  jams,  drift  heaps,  shoals,  and  other  obstructions  to 
i>avigation  which  may  from  time  to  time  accumulate  in  the  portion  of 
the  river  regularly  used  by  boats. 

The  cost  of  the  work  is  indefinite. 

The  amount  expended  to  June  30, 1896,  was  $13,000,  and  the  river 
£rom  Montesano  to  its  mouth  was  kept  open  and  free  from  troublesome 
snags. 

The  amount  expended  daring  the  fiscal  year  ending  Jane  30, 1897, 
was  $1,481.99. 

Daring  the  fiscal  year  ending  Jane  30, 1897,  the  snags  which  had 
accamalated  in  the  river  daring  the  preceding  year  were  removed. 


TABLE  OF  COKPABATIVB  STA.TI8TICB. 


Mxports  and  impori$. 


Year. 

T<rai8. 

Valoe. 

4,354 
2.  Ml 
2,581 

aFtoeal  year.  b  Calendar  year.  slfot  fiven. 


July  1,  1896.  bftluicfl  niwxpMided   $3, 000. 00 

June  SO,  1897,  amonut  expended  doring  flBcnl  year   1, 481. 99 

Jnly  1,  1807,  bnlonoe  nnezpeuded   1, 518. 01 

{Amoant  (estimated)  .repaired  for  oompletion  of  existing  project  Indefinite. 
Amoautthatcan1>ei>roirtablyezpend6ainfiBoalyearendLni:;jiiiie30, 1899  3,000.00 
Snbmitted  in  compliaace  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  imi  and  of  Buudry  civil  act  of  Jnne  4, 1887. 

(See  Appendix  S  S  3.) 

4,  Puget  Sound  mtd  its  tributarif  waters,  Washinffton. — The  old  title 
of  this  appropriation  was  "improvement  of  Skagit,  Still agu am ish, 
Kooksack,  Snohomish,  and  Snoqualmie  rivers,  Washington."  Under 
date  of  August  4, 1892,  the  change  to  the  new  title  was  approved  and 
all  money  and  property  on  hand  were  transferred  and  thereafter 
accounted  for  under  the  new  title. 

In  their  original  conditions  the  navigable  streams  flowing  into  Fuget 
Sound  carried  water  enough  for  the  purpose  of  steamer  navigation,  but 
were  obstructed  by  snags,  l^len  trees,  and  log  jams.  They  were  the 
great  highways  of  the  coania*y,  traveling  by  land  being  almost  impos- 
edble  on  account  of  the  heavy  timber,  dense  underbrush,  and  fallen 
logs. 

Abont  their  montha  there  are  in  every  instance  large  areas  of  shal- 
low water  with  tortuous  channels,  and  these  are  often  obstructed  by 
drift.  These  shallows  act  as  submerged  dams  to  the  rivers  and  by 
preventing  the  &ee  outflow  of  tlielr  w^rs  indirectly  do  great  damage 
by  inondating  the  lowlands  through  whion  they  flow. 
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The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  navigation.  For  this  purpose  a  suag 
boat  with  au  outfit  of  tools  and  appliances  has  been  provided.  This 
boat  passes  from  one  river  to  another,  doing  service  in  each  as  far  as 
the  necessities  of  its  commerce  require  and  aa  the  amount  of  the  Ainds 
appropriated  will  admit. 

With  the  fnnds  that  have  been  appropriated  this  snt^  boat  and  oatfit 
have  been  -provided,  and  a  large  number  of  snags,  jams,  overhanging 
trees,  and  other  obstructions  to  navigation  removed.  These,  with  the 
trees  that  from  time  to  time  &11  into  the  rivers,  will  famish  constant 
employment  for  the  snag  boat  for  an  indefinite  period. 

The  amount  expended  on  the  project  to  June  5o,  1896,  was  $93,646.43. 
The  rivers  bad  been  cleared  of  their  worst  obstructions,  their  naviga- 
tion greatly  improved,  and  the  annual  season  during  which  navigation 
was  suspended  by  reason  of  obstructions  considerably  shortened. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $19,827.44. 

During  fiscal  year  ending  June  30, 1897,  the  snag  boat  was  rebuilt 
and  more  (^ective  work  than  ever  befbre  accomplished  in  the  removal 
of  snags  and  obstructions;  2,1912  snags,  ranging  in  diameter  from  10 
inches  to  10  feet  aud  having  au  aggregate  length  of  49,394  feet,  were 
removed  from  the  various  rivers,  and  348  trees,  which  were  in  danger  of 
falling  in  and  becoming  obstructions,  were  cut  down  and  dispoMd  oL 
The  trees  which  were  cut  from,  the  banks  ranged  in  diameter  from  6 
inches  to  5  feet  and  had  an  aggregate  length  of  27,477  feet. 

The  snagging  operations  will  be  continued  and  such  other  work  done 
as  appears  advantageous  and  funds  permit, 

Shipping. — Five  river  and  Hound  steamboats  are  engaged  in  traffic  on 
the  Skagit  liiver,  with  an  average  tonnage  of  211.2  tons  and  an  average 
depth  of  5  feet. 

On  the  Snohomish  and  Snoqualniie  rivers  six  steamboats  are  engaged 
in  traffic.  During  the  past-year  they  carried  1,910  passengers  and  7,905 
tons  or  ireight,  consisting  ot  general  merchandise  and  farm  produce. 

Jdly  1,  1896,  lialanco  anexpended  $79,863.67 

June  30,  1897,  amouut  expended  during  fiscal  year   1^  827. 44 

July  1,  1897,  balance  unexpended   6(^036.13 

July  1,  1897,  oatBtandiug  lublUtieB   25.00 

July  1, 1897,  balmoe  available   60, 001. 13 

( Ainoaiit  (estimated)  re^nlred  for  completion  of  exitting  project  Indefinite. 

J  AnioDntthnt  can  beproHtablyexpendedin  fiscal y oar endinsJune^,  1899  ^,000.00 
I  Submitted  iu  coutpiiiinco  with  reitniremenlH  of  Bections  2  of  river  and 
barlrar  acts  of  18f>6.'iud  1867  and  of  sundry  civil  act  of  June  4,1897. 

(See  Appendix  S  S  4.) 

5.  Harbor  at  Olympia,  WaaJi. — Olympia  is  situated  at  the  head  of 
Budd  Inlet.  Tbe  upper  end  ot  this  inlet  is  badly  shoaled.  The  shoals 
extend  from  the  heart  of  the  city,  at  Fourth  Street  Bridge,  for  a  distance 
of  8,750  feet,  to  a  depth  of  12  feet  at  low  water  in  Budd  Inlet.  These 
shoals  necessitated  the  building  of  long  wharves  out  to  deep  water,  the 
maintenance  of  which,  due  to  the  ravages  of  the  teredo,  was  very 
eai)en8ive.  The  alternative  of  this,  i.  e.,  boats  coming  and  going  only 
at  higli  tide,  caused  great  inconvenience. 

It  is  proposed  by  the  plan  of  improvement  adopted  to  dredge  a  chiui- 
nel  2fi0  feet  wide  and  12  feet  deep  at  tbe  mean  of  the  lower  low  waters 
from  the  vicinity  of  the  Fourth  Street  Bridge  to  deep  water  in  Budd 
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Inlet,  ^ear  its  inner  end  the  channel  is  to  be  widened  out  to  500  feet, 
BO  as  to  provide  a  taming  basin  for  boats  nsin^  it 

The  estimated  cost  of  the  work  was  $275,000. 

The  amount  expended  to  June  30, 1896,  was  $74,908.45.  . 

A  channel  200  feet  wide  and  6  feet  deep  at  extreme  low  water  had 
been  dredged  for  the  entire  distance,  iirom  deep  water  in  Bndd  Inlet  to 
the  southern  limits  of  the  main  waterway  at  the  south  line  of  Second 
street  extended.  At  this  soathern  limit  the  dredged  waterway  had 
been  enlarged  into  a  basin  SCO  feet  long,  with  an  average  width  of  450 
feet  and  an  extreme  width  of  500  feet,  for  the  convenience  of  boats  in 
tnmiug. 

The  Capitol  Waterway,  which  is  an  extension  of  the  main  waterway, 
to  the  south  of  the  basin,  bad  also  been  excavated  to  a  depth  of  6  feet 
at  low  water  for  a  width  of  90  feet  from  the  Foortb  Street  BrMge  to 
sonthem  Mmits  of  the  main  waterway. 

The  amount  expended  during  the  year  ending  June  30, 1807,  was 
$29,017.43. 

During  the  fiscal  year  ending  Jane  30, 1897,  the  taming  basin  and 
channel  were  enlarged  to  the  Han  size  proposed  by  the  project,  the  basin 
deepened  to  10  feet  at  extreme  low  water  throughout,  and  the  oater 
end  of  the  channel  for  a  distance  of  1,500  feet  deepened  to  8  feet  at 
extreme  low  water. 

The  turning  basin  wtA  also  slightly  enlarged  by  dredging  a  triangu- 
lar piece  near  its  inner  end  on  the  side  next  to  the  main  part  of  tbe^iity, 
along  one  of  the  principal  docks,  where  it  was  for  the  manifest  public 
interest  to  do  so. 

Future  work  will  depend  upon  the  funds  appropriated. 

TABLE  OF  COMPARA.TIVX  STATISTICS. 
EaporU  Mtd  importt. 


Yew. 

Tons. 

V«lae. 

OS,  Oil 
55,148 
26. 126 
28,i80 

Ea.09e 

«2, 087,825 
421. 22S 
239,400 
260,700 

isi,  sro 

sFlwalyeM.  tCalsDdar  ysu. 

July  1,  1896,  balance  nnexpendsd   $32, 091. 55 

Jane  30, 1897,  amount  expanded  during  flsoal  year   29, 017. 43 

July  1, 1897,  balance  unexpended   %  074. 12 

f  Amount  (estimated)  reqtiired  for  completion  of  existinK  project  168;  000. 00 

J  AmoantthatcanbeprofitabljrezpendedmfiscalreareiidhiKJuneS0,1889  30^000.00 
1  Submitted  in  oompnance  vith  requirements  or  sections  2  of  river  and 
L  harbor  acts  of  1866  uid  1867  and  of  sundry  cItU  act  of  June  4, 1897. 

(See  Appendix  S  S  5.) 

6,  Waterway  connecting  Puget  Sound  with  lakes  Union  and  Washing- 
ton.— The  river  and  harbor  act  of  September  19,  1890,  contained  an 
item  directing  the  appointment  of  a  Board  of  three  ofiQcers  of  the  Corps 
of  Engineers  upon  whom  should  devolve  the  duty  of  selecting  and 
surveying  the  most  feasible  location  and  of  estimating  the  expense  of 
constrncting  a  ship  canal  to  connect  the  waters  of  lakes  Union,  Wash- 
ington, and  Sammamish  with  Paget  Sound,  and  appropriating  $10,000 
for  the  necessary  expenses. 
SNa97  33 
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The  Board  thus  appointed  consisted  of  Col.  G.  H.  Mendell,  Maj.  T.  H. 
Handbary,  and.  Oapt.  (now  Maj.)  T.  "W".  Symons.  Their  report  is  con- 
tained in  House  Ex.  Doc.  !No.  40,  Fifty-second  Congress,  first  session, 
and  also  in  Annual  Report  of  Chief  of  Engineers  for  1892,  page  2762 
et  seq. 

The  first  appropriation  for  this  work  was  made  in  the  river  sand 
habor  act  of  August  18, 1894. 

The  above-mentioned  report  contained  a  fnll  description  of  the  phys- 
ical conditions  attendant  upon  the  project  for  uniting  the  lakes  men- 
tioned with  Pnget  Sonnd,  and  of  the  pUn  proposed  for  aooomplishiu|^ 
the  same. 

Briefly  stated,  they  are  as  follows: 

Lake  Washington  lies  directly  east  of  Seattle  with  its  longest  dimen- 
sion nearly  parallel  to  Pnget  Sound,  and  2  to  ii  miles  distant  therefrom. 
It  is  19  miles  in  length,  averages  about  2  miles  io  width,  and  has  an 
area  of  about  38.9  square  miles,  or  24,900  acres,  of  which,  probably, 
22,000  acres  cover  a  depth  of  25  feet  or  more,  with  maximnm  depths 
of  not  less  than  600  feet.   Its  outlet  is  at  the  south  end. 

Liike  Union  lies  at  the  north  eod  of  Seattle  between  Lake  Washing- 
ton aud.Puget  Sound.  It  has  an  area  of  1^  square  miles,  or  905  acres, 
of  which  49U  acres  cover  a  depth  of  25  feet  or  more,  and  has  a  maximum 
observed  depth  of  GO  feet. 

Lakes  Washington  and  Union  have  no  natarafr  connecting  waterway, 
but  a  small  canal  has  been  cut  by  private  enterprise  through  the  divide 
separating  the  two  lakes  at  what  is  known  as  the  Portage. 

From  Lake  Union  there  ia  a  small  stream  flowing  to  the  head  of  Sal- 
mon Bay,  distant  from  Lake  Union  about  1  mile.  From  the  head  of 
Salmon  Bay  to  deep  water  in  Puget  Sound  there  is  a  distance  of  about 
3  miles. 

The  average  elevation  of  the  surface  of  Lake  Wiushington  is  about  7 
feet  above  that  of  Lake  Union,  and  that  of  Lake  Union  is  7.8  feet 
above  the  highest  high  tides  in  Puget  Sound.  The  variation  in  the 
level  of  Lake  Washington  amounts  to  aboilt  2.6  feet  either  side  of 
the  average,  and  in  Lake  Union  to  about  1.5  feet  either  side  of  the 
average.   The  extreme  range  of  tide  ia  about  18  feet. 

The  general  project  for  this  work  contemplates  the  construction  of  a 
ship  canal  coimecting  lakes  Union  and  Washington  with  the  waters 
of  Puget  Sound  through  Salmon  Bay  and  Elliott  Bay — known  as  the 
Smiths  Cove  route. 

Tlio  estimated  cost  of  a  double-track  canal,  with  masonry  locks  and 
including  tbe  necessary  right  of  way,  is  $^,500,000,  and  of  a  single- 
track  canal,  with  composite  locks  and  exclusive  of  any  right  of  way, 
$2,310,107. 

The  amount  expended  to  June  30, 1896,  was  $5,000,  and  at  that  date 
a  cadastral  survey  of  ttie  right  of  way  and  overflowed  lands  had  been 
made  for  all  except  the  part  from  Smiths  Cove  to  the  head  of  Salmon 
Bay. 

There  was  nothing  expended  during  tbe  fiscal  year  ending  June  30, 
1897,  and  no  work  was  done  by  the  United  States.  The  right  of  way 
was  condemned  and  damages  assessed  for  part  of  the  route  and  a  sor* 
vey  of  the  remainder  of  the  route  made  by  the  co^inty  commissioners 
of  King  County. 

Detailed  plans  will  be  prepared  as  soon  as  the  money  is  aTOilable, 
and  constmction  commenced  as  soon  as  possible. 

There  is  at  present  available  for  expenditure  on  this  work  $170,000, 
but  under  the  provisions  of  the  act  of  August  18, 1894,  no  expenditure 
can  be  made  until  the  entire  right  of  way  and  release  from  all  damages 
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sball  be  secared  free  of  cost  to  the  United  States.  The  acqnisition  of 
the  right  of  way  is  in  progress,  but  until  completed  to  the  sstis&ction 
of  the  Secretary  of  War  no  detailed  plans  can  be  prepared.  No  esti- 
mate for  additional  fands  for  the  year  ending  Jane  30, 1899,  is  therefore 

presented. 

Joly  1,1896, balance  nnexpended   $170,000.00 

July  1, 1897,  balance  nnexpendod   170, 000. 00 


(Amoant  (estimated)  reqnired  for  completion  of  existing  project  2,  Ul,  167. 00 
8abmitted  in  oomplianoe  with  requirements  of  sectlouB  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  6.) 

7.  Everett  Rarbor,  Washington. — Ererett  is  situated  on  a  peninsnla, 
one  side  aud  the  end  of  which  are  bounded  by  the  Snohomish  River 
and  the  other  side  by  the  waters  of  Paget  Sound.  Of  the  water  front 
on  Paget  Sound  bat  a  small  part  has  deep  water;  the  remainder  fronts 
on  the  tide  flats  which  have  been  formed  by  the  Snohomish  Biver. 

A  portioibof  the  river  forming  the  rear  or  flresh- water  bonndary  of 
the  peninsula  has  navigable  depths  sufficient  for  all  ordinary  purposes 
of  commerce,  but  below  this,  and  especially  across  the  tide  flats  at  the 
mouth,  the  water  is  shallow,  and  great  difficulty  is  experienced  in  get- 
ting into  the  fresh-water  river  harbor  back  of  the  city. 

The  plan  of  improvement  adopted  for  this  work  may  be  generally 
described  as  follows : 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth ;  second,  to  dredge  a  chan- 
nel from  this  through  the  tide  flats  and  the  Old  Giver  month  to  deep 
fresh  water  in  the  Snohomish  Biver,  this  channel  being  designed  to 
bring  fresh  water  to  the  harbor  basin  and  to  afTord  facilities  for  naviga- 
tion about  the  peninsula  aud  into  the  deep  water  bounding  the  penin- 
sula on  the  east;  and  third,  to  protect  aud  maintain  this  harbor  and 
channel  across  the  tide  flats  by  a  balkhead  interposed  between  them 
and  the  open  waters  of  the  sound,  the  bulkhead  to  act  as  a  retaining 
wall  for  the  material  dredged  from  the  harbor. 

The  estimated  cost  of  the  improvement  is  $372,000. 

The  amount  expended  on  the  project  to  June  30, 1896,  was  $9,987.99, 
and  at  that  date  a  dike  for  the  purpose  of  retaining  the  dredged 
material  had  been  built  from  the  lower  end  of  Smiths  Island  along  the 
established  bulkiiead  line  for  a  distance  of  7^980  feet. 

The  amount  expended  on  the  project  danng  the  fiscal  year  ending 
June  30,  1897,  was  $19,220.24. 

The  retaining  dike  was  extended  a  distence  of  6,466  feet,  the  part 
previously  built  was  repaired,  and  a  channel  50  feet  wide  at  the  bot- 
tom and  6  feet  deep  at  mean  low  water  was  dredged  from  the  deep 
water  on  the  outside  in  toward  the  deep  water  in  the  river  for  a  dis- 
tance of  2,885  feet. 

The  dike  will  be  kept  in  repair  and  the  dredging  continued  as  fands 
mny  be  avulable. 


TABLV  OF  COMPARATIVE  STATISTICS. 


MxporU  and  imporU. 


Tons. 


Valne. 


UHa 


79,  MS 
144,  Ul 

210,547 


anwalyear. 


Digiiized  by  GooqIc 


516      RKPOBT  OF  THE  CHIEF  OF  ENOINEEBS,  V.  8.  ABXT. 


New  induBtriM. — Three  sawniills  and  one  shingle  mill  were  erected  dnring  1896. 

Jnlyl,  1896,  balance  nnezpended  $20,012.01 

June  30, 1887,  amount  expended  daring  fiscal  year   19, 220. 24 

Jnly  1, 1897,  halanoe  unexpended   791. 77 

{Amonnt  (est&nated)  required  for  ecanpletion  of  exiattn^  projeet   342,000. 00 

AmoantthatcanbeprofitablyezpeDdedinflaoalyearendingJuneSO,  1899  150,000.00 
Submitted  in  compliance  with  requirements  of  sectionB  2  of  river  and 
harbor  acts  of  1866  and  1867  andof  Bundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  S  7.) 

8.  SwinonUsh  Sloughy  Washington, — Swinomish  Slongh  is  a  tidaJ 
slongh  connecting  the  waters  of  Saratoga  Passage  and  Skagit  Bay  on 
the  sonth  with  Fadilla  Bay  on  the  north.  It  is  an  important  water 
highway,  fnruishing  the  most  easterly,  the  shortest,  and  safest  rente 
for  the  smaller  class  of  steamboats  between  the  northern  and  southern 
watera  of  Paget  Sound.  It  skirts  the  Skagit  Delta,  the  richest  and 
most  extensive  agricultural  region  of  western  Washington.  It  is,  how- 
ever, shallow  and  crooked  in  some  portions,  and  the  approaches  to  it 
are  across  the  shallow  flats  of  Padilla  Bay  on  the  north  and  Skagit  Bay 
on  the  south. 

Swinomish  Slongh  is  the  ordinary  meeting  place  of  the  tides,  althongh 
at  times  the  tides  run  in  one  direction  entirely  through. 

The  ordiniuy  rise  and  fall  of  the  tides  in  tiie  sloagh  is  about  8  feet. 
As  a  general  thing  throughout  the  slough  there  was  an  abundant  depth 
of  water.  Opposite  La  Conner  there  was  10  to  15  feet  at  low  water; 
just  south  of  La  Gonnerthis  increased  to  34  feet,  while  at  the  northern 
entrance  to  the  "  Hole  in  the  "Wall  ^  there  was  a  depth  of  40  feet  at  low 
water. 

Where  the  slongh  widens  out,  especially  where  the  Indians  have  been 
in  the  habit  of  putting  fish  traps,  this  depth  decreased,  so  that  there  was 
not  over  2  feet  at  low  water  in  any  pracncable  channel.  What  channel 
there  was  was  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats,  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and  marohea. 

At  the  southern  end  of  the  slough  there  were  two  passages  connect- 
ing the  slough  with  the  watera  of  Skagit  Bay.  These  pwsages 
separated  by  a  rocky  island  called  McOlinns  Island. 

The  east  passage  was  wide  and  shallow,  having  nowhere  more  than 
2  f^et  depth  at  low  water.  The  west  passage  between  McGlinns  and 
Fidalgo  islands  was  at  the  narrowest  place  220  feet  wide,  with  an  ample 
depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  was  so  situated  with  high  rocky  bluffs 
on  either  side  that  one  could  not  see  through  from  one  end  to  the  other. 
On  account  of  its  character  it  had  received  and  was  known  by  the  very 
descriptive  title  of  the  **Hole  in  the  Wall." 

This  is  the  passage  used  almost  exclnsively  by  steamers. 

The  plan  of  improvement  adopted  is  to  dredge  a  channel  4  feet  deep 
and  100  feet  wide  from  deep  water  in  Saratoga  Passage  across  Skagit 
Flats,  through  the  shoals  of  the  slough  proper,  and  across  the  flats  of 
Padilla  Bay  to  deep  water,  and  to  build  dikra  in  Skagit  and  Padilla 
bays  to  direct  the  ebbing  and  flooding  waters  through  the  dredged 
channels. 

The  estimated  cost  of  this  work  is  $122,000. 

A  report  of  a  survey  of  Swinomish  Slough  upon  which  the  plan  of 
improvement  is  based  is  printed  with  a  general  map  in  House  Ex. 
Doc.  No.  31,  Fifty-second  Congress,  flrst  session,  and  reprinted  with- 
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out  map  in  the  Beport  of  the  Ohief  of  Engineers  for  1892,  pages  2753- 
27ti2. 

Map  showing  parts  of  the  improvement  is  also  published  in  the 
Beport  of  the  Gbi^  of  Engineers  for  1894,  opposite  page  2616,  and  for 

1896,  opposite  page  3377. 

The  amouut  esipended  to  Jane  30, 1896,  was  $45,924.74. 

At  that  date  a  wattled  pile  dike  6,180  feet  long  bad  been  constructed 
from  a  point  400  feet  west  of  the  entrance  to  the  "  Hole  in  the  Wall" 
westerly  to  a  point  300  feet  distant  from  the  northwest  point  of  Goat 
Island.  A  channel  100  feet  wide  at  the  bottom  and  4  feet  deep  at  mean 
low  water  had  been  dredged  parallel  to  and  75  feet  from  the  dike  for  a 
distance  of  6,120  feet,  and  a  dike  consisting  of  a  single  row  of  piles 
had  been  bnilt  between  Goat  and  Ika  islands,  and  a  channel  had  been 
dredged  from  La  Conner  north  about  halfway  to  the  northern  end  of 
the  slough. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $26,905.61. 

The  wattled  dike  in  Skagit  Bay  was  repaired,  a  pile,  brush,  and 
stone  dike  connecting  McGlinus  Island  and  Gallahers  Point  built,  and 
a  channel  dredged  across  tlie  flat  just  inside  the  "  Hole  in  the  Wall." 

Work  in  accordance  with  the  project  will  be  extended  north  of  La 
Conner  as  f!Mt  as  available  funds  permit. 


tabx;b  of  compautivs  statistics. 


£lxporli  and  imporU. 


Tear. 

Tons. 

Yalne. 

55,700 
64,060 
114,  BIT 
131, 370 
85,375 

11,610,000 
1,637,000 
1,713,020 
1,700,700 
l,U7,«i 

a  Fiscal  y«ar,  b  Calendar  year. 

No  new  induatrieB  have  been  leported. 

Jaly  1,  1896,  balance  nnexpemled   $29,075.26 

Jane  30,  18^,  amount  expended  dariog  fiscal  year   26, 905. 51 

July  1,  1897,  balance  nnexpended   3, 109.76 

( Amonnt  (estimated)  required  for  completion  of  exiBtiniF  project   47, 000. 00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  yeatenmcff  June  30,1899   il,  000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4,  1897. 

(See  Appendix  S  S  8.) 

9.  Columbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Washijtgton. — ^This  portion  of  the  river  is  SO  miles  in  length.   It  flows 

through  a  deep  canyon  with  an  average  fall  of  2.2  feet  per  mile.  The 
river  has  sufficient  water  for  all  purposes  of  navigaUon,  and  the  only 
difficulties  in  the  way  of  navigation  are: 

1.  The  generally  swift  currents; 

2.  Kocks  here  and  there  which  occapy  dangerous  positions;  and 

3.  The  rapids  at  the  Methow,  Entiat,  and  Wenatchee  rivers. 

The  river  is  navigated  from  the  month  of  the  Okanogan,  which  is 
practically  at  Foster  Creek  Bapids,  down  to  Wenatchee,  where  connec- 
tion is  made  with  the  Great  l!f  ortiiem  Bailroad. 
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A  aarvey  with  project  for  improTement  of  this  portion  of  the  river 
has  been  made  and  was  the  sabject  of  a  special  report  by  Gapt.  T.  W. 
Symons,  Corps  of  Engineers,  May  22, 1895,  bat  has  not  yet  been  finally 
adopted. 

In  the  meanwhile  a  temporary  project  of  impiOTement  was  made, 
based  upon  a  preliminary  examination.  The  project  contemplated  the 
removal  of  obstmctive  rocks  at  Rocky  Eeach  and  Methow  Kapids  and 
at  snch  other  places  as  may  be  fonnd  necessary.  Also,  to  pat  in  "dead 
men  ^  or  other  saitable  anchorages  as  points  of  snppoi t  for  lining  np  at 
Entiat  and  Methow  Bapids  and  to  pnt  in  a  timber  bourn  at  Entiat 
BHpids.  This  boom  was  designed  to  enable  boatmen  to  carrj'  a  liue 
to  a  *^dead  man"  located  on  an  island  conveniently  situated  for  boats 
lining  up  over  the  rapids. 

The  amount  expended  to  Jane  30, 1896,  was  $8,005.20,  and  the  results 
obtained  were  the  removal  ol'  a  considerable  amonnt  of  rock  at  Bocky 
Beach  and  at  the  Methow  Kapid-s,  thereby  benefiting  navigation,  and 
the  completion  of  a  boom  at  Eutiat  Kapids. 

As  the  fonds  made  available  for  this  improvement  were  nearly  all 
exhausted  prior  to  Jane  30, 1896,  nothing  has  been  done  daring  the 
past  year.  The  expendittires  during  this  fiscal  year  amounted  to  $2, 
«zhaasting  the  funds. 

The  river  and  harbor  act  of  Angost  18, 1894,  contained  the  following 
item: 

The  Secretary  of  War  may,  in  his  discretion,  expend  the  nnezpended  balance, 
eight  thooMUid  two  bnndred  and  ten  doUurs  and  ninety-two  cents,  of  the  appropria- 
tion heretofore  made  for  the  improTement  of  the  Columbia  Kiver  between  the  head 
of  Rook  Island  Rapids  and  the  foot  of  Priest  Rapids,  WushiogtOD,  for  the  boildint; 
of  a  snag  boat  for  use  on  the  Columbia  River  between  Kock  Island  Rapids  and  Foa- 
ter<;reek  Rapids,  and  for  such  other  work  as  may  be  neceesary  for  the  unprovement 
of  navigation  of  said  river  within  the  above-aamed  limita. 

At  the  time  of  the  passage  of  the  act  this  amount  had  been  reduced 
to  $8,005.20. 

Commercial  statistics. — The  transportation  during  the  past  fiscal  year 
was  as  follows:  Freight  carried,  5,500  tons;  number  of  passengers 
carried,  1,300. 

The  freight  consisted  of  general  merchandise,  grain,  and  ore. 
The  amount  of  freight  carried  during  the  previous  year  was  6,000 
tons. 

Two  stamp  mills  and  a  cyanide  plant  have  been  erected  in  the  district 
toibutary  to  this  portion  of  the  river  during  the  past  year. 

The  F^mer  Mountain  Tauuel  Company  is  pushing  work  on  the  tun- 
nel through  Palmer  Mountain,  and  general  mining  development  has 
been  far  greater  than  in  any  previous  year. 

July  1,  1896,  balance  nnezpended  ....    $2.00 

Jane  30,  1897,  amonnt  expended  during  fisoal  year   2. 00 

(See  Appendix  S  S  9.) 

10,  Upper  Columbia  and  Snalce  rivers,  Oregon  and  Washington. — 
Under  the  above  head  it  has  been  deemed  proper  to  officially  include 
the  continnons  Columbia  and  Snake  rivers  from  Celilo,  Oreg.,  at  the 
head  of  The  Dalles,  to  A.sotin,  Wash.,  situated  on  the  Snake  about  7 
miles  above  its  junction  with  the  Clearwater. 

The  upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  broken  by  many  rapids,  which  render  navigation  difficult  and 
dangerous.  These  rapids  are  in  nearly  every  instance  cjiused  by  rocky 
bars,  with  occasional  bowlders,  and  the  channels  are  crooked  and 
narrow. 
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Before  improvement  the  ruling  depth  of  many  of  these  bars  was  2  to 
3  feet  at  low  water;  some  were  practically  impassable  at  low  water. 

The  Columbia  wae  navigable  all  the  year  round  except  when  closed 
by  ice.  The  Snake  was,  however,  only  navigable  during  high  water, 
daring  three  or  four  mouths  in  the  spring  of  the  year. 

Frevioas  to  1877,  $120,000  had  been  appropriated  for  the  work  of 
improrement,  and  had  been  expended  in  surveys  and  lock  removal  at 
the  principal  rapids. 

In  1877,  Miy.  (now  Brig.  Gen.)  John  M.  Wilson  made  a  project  ibr 
the  improvement  of  the  upper  Golombia  and  Snake  rivers,  which  con- 
sisted in  the  removal  of  rock  bowlders  and  rocky  reefs  and  the  scrap- 
ing of  gravel  bars  in  the  Columbia  and  Snake  as  far  up  as  Lewiston. 
The  estimated  cost  of  this  work  was  $132,000. 

The  present  project  or  plan  of  improvement  consists  in  the  removal 
of  bowlders,  gravel  bars,  and  rock  ledges,  and  the  construction  of  such 
contraction  works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  yet  been  accurately  deter- 
mined, because  of  the  lack  of  full  and  continuous  surveys,  and  because, 
from  the  nature  of  things,  it  can  not  be,  as  many  of  the  obstructions 
which  it  is  necessary  to  remove  are  contiunally  recurring. 

The  amount  expended  on  the  project  to  June  30, 1896,  was  $169,333.03, 
and  the  results  obtained  were  the  effective  removal  of  the  most 
obstructive  rocks  and  reeft  between  Biparia  and  Asotin. 

Prior  to  1880  much  work  had  been  done  in  removing  obstmctioiis  to 
the  rapids  of  the  Columbia  Biv«  between  Gelilo  and  the  mouth  of  the 
Snake,  and  until  1882  on  that  part  of  the  Snake  below  Biparia. 

The  completion  of  the  Oregon  Bailway  and  Navigation  Company's 
line  of  'railroad  and  a  small  section  of  the  Northern  Pacific,  which  par- 
allel the  Columbia  from  Celilo  to  the  month  of  the  Snake,  and  cross  the 
Snake  at  Biparia,  has  caused  the  navigation  by  steamers  of  these  two 
rivers  from  Celilo  to  Biparia  to  be  abandoned. 

The  farther  improvement  being  unnecessary,  no  work  was  done  on 
the  reaches  below  Biparia  subsequent  to  the  dates  above  mentioned. 

Besides  the  work  of  rock  removal,  dikes  were  partially  built  in 
accordance  with  the  approved  project  at  Wild  Goose  Island  and  Log 
Cabin  Bapids. 

The  amount  expended  during  the  fisc^  year  ending  June  30, 1^7, 
was  $3,898.92.  The  dikes  at  Log  Cabin  Bapids,  38  miles  below  Levis- 
ton,  and  at  Wild  Goose  Island  Bapids,  73  miles  below  Lewiston,  were 
completed  and  the  parts  previously  built  were  repaired. 

The  dikes  already  built  will  be  kept  in  repair  and  such  other  work  in 
accordance  with  the  project  done  as  funds  permit. 

TABLE  OF  COMPARATIVE  STATISTICS. 


Exporlt  a*4  importt. 


Ymt. 

TmiB. 

ValBo. 

1892  a  

19, 167 
19, 3U 
»,  8U 
37,000 
15,520 
23,872 

«600,000 
605,910 
225,000 
1,240,000 
548,000 
665,057 

a  Fiscal  ysHr.  bCaleodaryear. 
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July  1,1896,  biJanoe  unexpended   $6,666.  97 

June  30, 1807,  amount  expended  during  fiscal  year   3, 898-  98 

Jnly  1, 1897,  balance  unexpended   2, 768.  05 

{Amonnt  (eetimated)  required  for  completion  of  existing  projeot   Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1899   20,  OOOk  00 
Snbmitted  in  eomplianoe  with  reqairemeota  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1887. 

(See  Appendix  S  S  10.) 

11.  Cowlitz  River  J  Washington. — The  first  appropriation  for  this  work 
was  made  in  the  river  and  harbor  act  approved  Jane  14, 1880. 

The  Oovlitz  is  a  nortiiern  tributary  of  the  OolambiaL  and  Joins  the 
latter  river  M  miles  above  its  montii.  The  lower  p^  of  the  river  was 
seriously  obstmcted  by  snags  and  bar^  with  but  little  water  on  them 
during  the  low-water  season.  Many  of  the  bars  were  tbe  results  of  the 
accumulation  of  snags  and  drift. 

The  original  project,  adopted  in  1878,  contemplates  the  removal  of 
sand  bars,  snags,  rocks,  and  other  obstrnctions  for  a  distance  of  50 
miles  above  the  mouth  of  the  river.  The  cost  of  the  work  was  esti- 
mated to  be  ¥5,000,  with  an  additional  annual  expenditare  of  $2,000. 

The  amount  expended  to  Jnne  30, 1896,  was  $24,673.75.  At  that  date 
the  river  had  been  kept  cleared  of  the  worst  obstructions  to  navigation 
fcom  its  mouth  to  Toledo,  a  distance  of  30  miles,  and  a  bank  revetment 
2,000  feet  long  had  been  built  a  short  distance  below  Toledo.  The 
effect  of  the  improvement  had  been  to  increase  the  available  depth  at 
low  water  somewhat  and  to  add  one  month  to  the  annual  penod  of 
navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
was  $2,014.75.  The  river  below  Toledo  has  been  kept  as  thoroughly 
cleared  of  snags  as  xwssible.  One  hundred  and  twenty-nine  large 
snags  and  many  small  ones,  which  w^  brought  in  by  freshets,  were 
removed. 

The  lower  part  of  the  river  will  be  kept  as  thorough^  cleu^d  of 
snags  aa  possible. 

XABLX  OF  COMPABATIVB  UTATISTICB. 

JSxportf  and  Import*. 


Tew. 

Tou. 

Vtliu. 

346,806 
3t»,86S 
811,844 
285,446 

17,»23 
75.440 
14,760 

jmb  

$293,881 

sw,m 

a  Flsoal  jeu.  b  Catondar  year. 

IfoiBir— Tmvlotu  to  Uas  the  valoea  am  tut  glvan. 

July  1, 1896,  balance  anexpended   «3, 896. 35 

June  90, 189r,  Muount  expended  during  flsoal  year   2, 014. 76 

July  1,  1897,  balance  anexpended   1, 311. 50 

Jnly  1, 1897,  outstanding  liabiUtiea   161. 00 

Jnly  1, 1897,  balance  available   1, 160. 50 

{  Amount  (estimated)  required  for  completion  of  existing  project..  Indefinite. 

j  AmonntthatoanbeprofitablyexpendedinfiacalyearendmgJane30,1899  3, 000.00 
I  Snbmitted  in  cranplianoe  with  requirements  of  sections  S  of  river  and 
[   harlior  acts  of  18B6  and  1867  and  of  sandxy  olvil  act  of  June  4, 1887. 

(See  Appendix  S  S 11.) 
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12.  Oleartoater  River^  Idaho. — Tlie  only  portion  of  the  Clearwater 
Biver  apon  which  navigation  has  been  attempted  is  the  portion  extend- 
ing from  Kamai,  on  the  Middle  Fork,  to  the  month  of  the  river,  at  Lewis- 
ton,  a  distance  of  69  miles.  This  stretch  of  the  river  has  an  average 
fall  of  7  feet  to  the  mile,  and  was  obstracted  by  many  nx^s  scattered 
throagbout  the  upper  portion  and  by  bars  of  bowlders  and  Iwge  gravel 
on  the  lower  portion.  The  controlling  low-water  depth  on  many  of  the 
bars  was  but  a  few  inches. 

The  original  project^  adopted  in  1879,  provided  for  the  improvement  of 
the  river  so  as  to  obtain  a  low- water  depth  of  4^  feet  to  the  North  Fork, 
and  of  3  firom  the  North  Fork  to  the  South  Fork,  by  the  removal  of 
rock  bowlders,  gravel  bars,  and  ledges,  and  the  construction  ik  sach 
contraction  works  as  might  be  necessary. 

The  estimated  cost  of  this  improvement  was  $34,424, 

In  1883  another  examination  of  the  river  was  made,  and  it  was  found 
that  the  original  estimates  of  the  quantities  to  be  removed  to  obtain 
the  projected  depths,  as  well  as  the  unit  costs  of  the  same,  were  too 
low,  and  a  revised  estimate  was  submitted  (published  in  Report  of 
the  Chief  of  Engineers  for  1S84,  p.  2280),  placing  the  cost  of  the  work 
remaining  at  that  time,  to  obtain  the  projected  depth  as  far  as  the 
27orth  Fork,  at  $87,000.  No  revitied  estimate  was  made  of  the  cost  of 
the  work  above  the  North  Fork. 

In  the  fall  of  1896  a  complete  survey  of  the  river  from  the  junction 
(tf  the  Middle  and  South  forks  to  the  mouth  was  made.  As  a  result  of 
the  informatioiL  obtained  by  the  survey,  tiie  project  for  obtaining  a  low- 
water  navigation  was  abandoned  and  a  project  for  obtaining  a  high- 
water  navigation  substituted. 

The  amount  reqnired  to  complete  the  improvement  needed  in  accord- 
ance with  the  project  for  obtaining  a  high-water  navigation  was  esti- 
mated to  be  $35,000. 

The  amount  expended  to  June  3u,  1896,  was  $15,000.  At  that  date 
a  partial  improvement  had  been  made  as  far  as  the  Nrath  Fork,  41 
miles  above  the  mouth  of  the  river. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was 
$7,170.83.  A  survey  of  the  river  from  the  junction  of  the  Middle  and 
South  forks  to  the  mouth  was  made  and  a  nomber  of  xocka  which 
obstructed  high -water  navigation  removed. 

Bock  removal  will  be  carried  on  as  may  be  advantageons. 

Shipping, — There  are  two  boats  which  ply  on  the  Clearwater  Biver  at 
times,  carrying  freight  and  passengers.  They  are  of  the  stem-wheel 
class,  and  their  registered  gross  tonnage  is  539.92  and  502.35,  respec- 
tively. Their  draft  of  water  fully  laden  is  4  feet  6  inches;  light,  1  foot 
0  inches. 

The  total  nnmber  of  passengers  carried  dui'ing  the  year  1896  was  697. 

July  1,  1896,  balance  unexpended   925, 000. 00 

Jane  30, 18^,  amoant  expended  dnring  flBoal  year    7, 170.83 

Jnly  1, 1897,  balance  nnexpended   17, 829. 17 

I*  Amount  (estimated)  TeqnLred  for  completion  of  existing  project   10, 000. 00 

J  Amonnttnat  can  beprofitably  expended  in  fiscal  year  eudine  June  30, 1899  10, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  QfLaundiy  oivil  act  of  June  4, 1897. 

(See  Appendix  S  S  12.) 

13.  Kootenai  River,  Idaho,  between  Banners  Ferry  and  the  interna- 
tional boundary  line. — The  first  appropriation  for  this  work  was  made 
in  the  river  and  harbor  act  of  June  3, 1896. 

The  portion  of  the  Kootonai  £iver  for  which  this  appropriation  is 
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available  is  about  60  miles  iu  length,  has  a  geuUe  correat,  and  a  depth 
sufficient  for  navigatioD,  but  was  obstructed  by  many  snags  which  had 
lodged  in  the  river. 

A  description  of  this  part  of  the  river  is  published  in  the  Annual 
Report  of  the  Ohief  of  Engineers  for  1893,  pages  3466-3458. 

The  plan  of  improvement  is  to  remove  the  snags  in  the  river  and  the 
leaning  trees  on  the  banks  which  are  liable  to  fall  iu  and  become  obstruc- 
tions.  The  estimated  cost  of  the  improvement  is  $5,000, 

The  amount  expended  during  the  fiscal  year  ending  Jane  30, 1897, 
was  $2,163.03.  The  worst  snags  were  removed  from  about  one-half  the 
stretch  of  river  to  be  improved. 

The  remaining  snags  in  the  river  will  be  removed  and  any  new  snags 
coming  in  will  be  taken  out  as  long  as  there  are  funds  available. 


Commercial  ataiiaUo$. 


Clauof  goodf. 

Exporto. 

Im  porta. 

Qn&nlity. 

Value. 

Qtumttty.l  Valno. 

Tons. 
877 
1 
200 
800 
105 
807 

111,000 

Toru.  1 

9,00U 
4,000 

 1 

8,000 

600 
1«,200 

10  ;  «e6& 

300 

4G0 

 1  

1,990 

42,260 

10  1  S«5 

1 

The  nnmber  of  entries  of  vessels  was  112,  and  namber  .of  Teasels  cleared,  112.  The 
number  of  passeDgers  carried  woa  500. 


Jnly  1,  1896,  balaoce  aiioxpended    $5, 000.  00 

Jane  30,  1897,  amount  expouded  dni:iag  fiscal  year   2, 163. 03 


Jnly  1,  1897,  balance  nnexpended   3,836.97 

(See  Appendix  S  S  13.) 


14.  Flathead  Kiver,  Montana. — The  portion  of  the  Flathead  River 
included  within  the  limits  tor  which  this  appropriation  is  available  is 
about  27  miles  in  length.  This  portion  of  the  river  is  of  very  gentle 
slope,  running  with  many  turns  through  a  large  area  of  low-lying  lands, 
and  has  a  minimum  depth  of  about  10  feet,  but  U  obstructed  by  a  Iwrge 
number  of  snags  which  have  accumulated  in  the  river. 

The  plan  of  improvement  is  to  remove  the  snags. 

No  estimate  of  the  cost  of  this  improvement  has  been  made,  and  from 
Its  nature  and  a  lack  of  information  concerning  the  amount  of  work  to 
be  done  none  can  be  made. 

The  act  of  June  3,  1896,  appropriated  $10,000  for  this  improvement, 
but  no  work  has  yet  been  done. 

The  portion  of  the  river  to  be  improved  will  be  cleared  of  snags. 

"So  commercial  statistics  were  collected  for  this  improvement. 

July  1, 1896,  balance  nnexpended   $10,000.00 

Jnly  1,  1887,  balance  nnespended  «   10, 000. 00 


{Amonnt  (estimated)  required  for  completion  of  existing  project  lodefinite. 
Submitted  in  compliance  with  requirenututa  of  seotious  3  of  liver  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S 14.) 
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BXAHINATIOITS  AND  SUBTEYS  MADE  IN  GOMPLIANOE  WITH  BIVEB 
AND  HABBOB  ACT  OF  JUNE  3^  1896. 

The  preliminary  examinations  and  surreys  of  the  following  localities, 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer, 
Gapt.  Jlarry  Taylor,  Corps  of  Enginews,  and  reports  thereon  submitted 
through  the  division  engineer,  OoL  Charles  B.  Suter,  Corps  of  Engi- 
neers: 

1,  Preliminary  examination^  North  Forlc  of  Lewis  River,  Washing- 
ton, to  head  of  itavigatiouj  or  Etna. — Captain  Taylor  submitted  report 
of  examination  November  19, 1896.  It  is  his  opinion,  concurred  in  by 
the  division  engineer  and  by  the  Chief  of  Engineers,  that  this  stream 
is  worthy  of  improvement  by  the  General  Government.  A  survey  is 
not  considered  necessary  to  ascertain  the  character  or  cost  of  the 
improvement  required.  The  report  was  transmitted  to  Ooneress  and 
printed  in  House  Doc.  "So.  80,  Fifl^-fonrth  Congress,  second  session. 
(See  also  Appendix  S  S  16.) 

8.  Preliminary  examination,  of  North  River,  Washington. — Captain 
Taylor  submitted  report  of  examination  September  11, 1896.  It  is  the 
opinion  of  the  local  ofScer,  concurred  in  by  the  division  engineer  and 
by  the  Chief  of  Engineers,  that  iforth  River,  from  its  mouth  for  25  miles 
upward^  is  worthy  of  improvement  by  the  General  Government.  No 
survey  is  necessary  to  determine  the  character  and  extent  of  improve 
ment  required.  The  report.was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  91,  Fifty-fourth  Congress,  secoud  session.  (See  also 
Appendix  S  S  16.) 

5.  Survey  of  Lewis  River,  Washington,  from  Columbia  River  to  Laoen- 
terv— Captain  Taylor  submitted  report  of  survey  May  12,  1897.  The 
improvemfflit  proposed  is  to  secure  an  increased  depth  in  the  river  by 
the  construction  of  training  dikes,  and  by  dredging  and  a  limited 
amount  of  snagging  on  the  lower  river.  The  cost  of  the  improvement 
is  estimated  at  $20,460.  In  the  opinion  of  the  local  officer,  concurred 
in  by  the  division  engineer,  the  improvement  is  a  worthy  one  and  is 
jnstitled  by  the  interests  of  commerce  involved.  In  view  of  the  nature 
of  the  material  forming  some  of  the  shoals  to  be  improved,  the  possible 
desirability  is  suggested  of  changing  the  character  of  the  dikes  and 
their  location  and  direction  at  the  time  when  work  on  this  stream  shall 
be  actually  undertaken.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  64,  Fifty-fifth  Congress,  first  session.  (See 
also  Appendix  S  S  17.) 

4.  Survey  of  Bellingham  Bay,  from  deep  water  to  the  mouth  of  Whatetm 
Creek,atNew  Whatcom,  Wash. — Captain  Taylor  submitted.report  of  sur- 
vey June 14, 1897.  The  improvement  proposed  is  to  dredge  the  Whatcom 
Creek  waterway  to  a  depth  of  1 2  feet  at  mean  lower  low^  water,  a  channel 
200  feet  wide  being  provided  as  far  as  the  existing  railway  bridge,  and 
the  waterway  shoteward  &om  this  point  to  be  dredged  to  its  full  size. 
The  estimated  cost  of  the  work  proposed  is  $80,000.  It  is  the  opinion 
of  the  local  officer,  concurred  in  by  the  division  engineer,  that  the  pro- 
posed improvement  is  a  worthy  one  and  j  nstifled  by  the  interests  of  com- 
merce involved.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  80,  Fifty-fifth  Congress,  first  session.  (See  also 
Appendix  S  S  18.) 

5.  Survey  of  Kootenai  River^  Montana,  for  removal  of  obstructions  above 
Jennings. — Captain  Taylor  submitted  reiwrt  of  survey  June  1, 1897.  At 
the  higher  stages  of  the  rivw  there  is  but  one  point  between  Jennings 
and  the  international  boundary  line  where  difficulties  to  navigation  are 


Digiiized  by 


524      REPORT  OF  THE  CHIEF  OF  EN0INBER8,  U.  8.  ARMY. 


met  with,  this  being  at  a  canyon,  or  gorge,  about  5  miles  above  Jen- 
nings. It  is  the  opinion  of  the  local  officer  that  the  danger  and  diffi- 
culty of  navigating  this  canyon  can  be  very  materially  r^uced  by  the 
removal  of  the  projecting  points  of  rocks  at  B,  and  the  breaking  ap  and 
scattering  of  the  large  bowlders  on  the  point  0,  as  shown  on  the  map 
accompanying  the  report,  and  possibly  at  some  other  places  near  by. 
The  cost  of  the  work  is  estimated  at  95,000.  The  report  was  transmitted 
to  Congress  and  printed  in  Hoase  Doc.  H^o.  73,  Fifty- fifth  Oongress,  first 
session.  (See  also  Appendix  S  3  19.) 

EXAMINATIONS,  SUBVETS,  AND  CONTINGENCIES  OF  SIVEBB 

AND  HARBOBB. 

For  examinations,  surveys,  abd  contingencies  of  rivers  and  harbors 

an  appropriation  of  $200,(MH)  should  be  made,  as  follows: 

For  examinatioDB,  aBrveys.  and  contingencies,  and  foT  iocideutal  repaira  for  Tirera 
and  harbon,  for  which  there  may  be  no  special  appropriation ;  for  expenaes  con- 
nected with  the  inspection  of  bridges  reported  aa  obBtmctlona  to  naTij^tion,  tiie 
service  of  notice  reqnired  in  snch  caHes,  and  Hie  location  of  harbor  lines  as  required 
by  the  act  of  September  19, 1890;  and  for  expenses  connected  with  the  examinations 
and  reports  by  officers  of  the  Corps  of  Engineers  and  by  Boards  of  Engineers  upon 
plans  for  bridges  authorized  by  law  to  be  coustructed,  utdvpon  bridge  bUls^ieprartB 
on  wliich  may  be  called  for  by  Congress^  C200,000. 

SURVEY  OF  PORTLAND  CHANNEL  (CANAL),  ALASKA. 

The  act  of  June  3, 1896,  contained  an  item  making  appropriatioa  of 
(5,000  for  survey  of  Portland  Channel  (Canal),  Alaska.  This  survey 
was  assigned  to  the  charge  of  Capt.  D,  D.  Gaillard,  Corps  of  Engineers. 

Owing  to  the  lateness  of  the  assignment  and  the  amount  of  money 
available^  It  was  not  deemed  practicable  to  complete  the  work  during 
the  season  of  1896,  but  Captain  Gaillard  was  instructed  to  proceed  to 
Alaska  and  make  the  necessary  preliminary  examination  of  the  locality. 
He  sabmitted  a  report  Kovembor  3, 1890,  giving  the  results  of  this 
examination. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
"So.  19,  Fifty-fourth  Congress,  second  session.   (See  also  Appendix  T  T.) 

SUPERVISION  OP  THE  HARBOR  OF  NEW  YORK. 

The  supervisor  of  the  harbor  during  the  year  was  Ijieat.  Gommandor 
Daniel  Delehanty,  United  States  Ifavy,  to  April  5, 1897,  and  Lieut. 
John  F.  Parker,  United  States  Kavy,  since  that  date. 

The  ofQce  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29, 1888,  entitled  "An  act  to  prevent 
obstractive  and  injorions  deposits  within  the  harbor  and  adjacent 
vaters  of  New  York  Oity,  b^  damping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of  the 
act  of  August  18,  1894,  entitled  "An  act  making  appropriations  for 
the  construction,  repau-,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,'*  by  which  amendment  the 
junctions  and  powers  of  the  officer  have  been  greatly  enlarged.  Addi- 
tional duties  are  also  conferred  on  tiie  supervisor  by  section  2  of  the 
last-named  act. 

The  following  additional  legislation  regarding  dumping  in  the  port 
of  New  York  was  introduced  in  the  charter  of  Greater  New  York : 

CEBTAIN  SUBSTANCES  NOT  TO  BB  DUMPED  IN  PORT  OF  KEW  YORK. 

Sec.  880.  The  placing,  discharging,  or  depositing,  b;  any  process  or  in  any  man- 
Mr,  of  refosoi  dirt,  ashes,  cindeis,  mad,  sand,  dretlgings,  sladgo  aoid,  or  any  other 
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refuse  matter^  floatable  or  otherwise,  in  the  tidal  waten  of  the  port  of  New  York  as 
defioed  bj  this  act,  exeept  under  permit  of  the  United  States  snpervisor  of  the  faai^ 
bor,  is  hereby  strletly  forbidden,  and  every  person  violating  the  foTegoing  provisions 
shall  be  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  pnnisbed  by  a 
fine  of  not  more  than  two  hnndred  and  fifty  dollars  nor  less  than  five  dollars,  or 
impriaonmcQt  for  not  more  than  six  months  nor  less  than  ten  days,  one-half  of  said 
fine  to  be  paid  to  the  person  or  persona  giving  iDformation  which  shall  lead  to  tile 
conviction  of  such  misdemeanor. 

8COW8  TO  RKCEIVS  ASUB8,  BTC.,  FROH  BTBAM  TDG8  AND  VE88BU. 

Sbo.  881.  The  various  scows  employed  by  the  city  of  New  York,  or  by  the  con- 
traotors  for  removing  ashes,  garbage,  and  refase  of  said  city,  while  moored  at  the 
various  dnmpiog  boards  of  said  city,  are  hereby  designated  and  required  to  receive 
directly  soy  ana  all  ashes  or  nibbiob  from  any  steam  tug  or  steam  vessel  in  the  har- 
bor, and  in  addition  to  the  foregoing  provisions  two  or  more  scows  shall  be  located 
at  SQch  points  within  the  harbor,  as  the  supervisor  of  the  harbor  may  direcl^  for  the 
special  use  of  boats  and  vessels  wishing  to  discharge  ashes  or  mbbish. 

Under  tbe  provisions  of  section  5  of  the  act  of  Jnne  29, 1888,  a  line 
officer  of  tbe  Navy  is  designated  to  discharge  the  duties  created  by  the 
act  ander  the  direction  of  the  Secretary  of  War.  On  May  23, 1889, 
the  Secretary  of  War  directed  that  all  commnnicatioDs  in  connection 
with  these  duties  shonld  be  addressed  to  him  through  this  office,  and 
on  February  1, 1890,  he  further  directed  that  the  powers  conferred  upou 
htm  by  the  act  should  be  exercised  through  the  Chief  of  Eugineers. 

The  report  of  Lieutenant  Parker,  describing,  for  the  fiscal  year  ending 
Jnne  30, 1897,  the  operations  in  his  charge,  is  sabmitted  as  Appendix 
TTU. 

The  supervisor  states  in  his  report: 

It  will  be  readily  seen  front  the  foregoing  that  a  constant  and  vigilant  patrol  of 
the  bay  and  harbor  by  the  boats  of  tbi8  omoe  is  imperative  to  protwt  the  channels 
from  probable  violations  of  the  law  involved  in  the  movement  of  the  enormous 
amount  of  refuse  of  all  kinds,  averaging  yearly  about  10,000,000  cubic  yards.  The 
effect  of  this  supervision  is  shown  by  the  marked  abatement  of  illicit  deposits. 

Estimates  for  the  fiscal  year  ending  June  30, 1899, — ^The  estimate  of 
fiiQds  required  for  this  service  for  the  fiscal  year  ending  June  30, 1899, 
is  given  in  the  above-mentioned  report,  as  follows: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses  of  office.  (10,260 
For  pay  of  crews  and  maintenance  of  four  steam  togs  and  three  launchea. . .   48, 710 

Total.:   69^000- 

MISSISSIPPI  KIVER  COMMISSION. 

The  Mississippi  River  Gommission,  constituted  by  act  of  Congress  of 
Jnne  28,  1879,  is  in  charge  of  the  improvement  of  the  Mississippi 
Eiver  from  the  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River, 
iucluding  the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junc- 
tion with  the  Mississippi;  the  buildiug  of  levees,  and  the  improvement 
of  the  several  harbors  for  which  specific  appropriations  have  been 
made,  with  tbe  exception  of  the  harbor  of  Vicksbnrg  and  the  month  of 
Yazoo  River.  It  is  also  charged  with  the  surv^  of  the  Mississippi 
itiver  from  the  H«ui  of  the  Passes  to  its  head  waters. 

The  Oommlssioners  daring  the  past  fiscal  year  were:  Gol.  L.  Gil- 
lespie, Oorps  of  Engineers,  president;  Lieut.  Gol.  Amos  Stickney^ 
Corps  of  Engineers;  Mt^.  l^omas  H.  Handbnry,  Corps  of  Engineers; 
Henry  L.  Whiting,  assistant,  United  States  Coast  and  Geodetic  Sur- 
vey, to  Febraary  4,  1897;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Henry 
Flad.  Henry  L.  Marindin,  assistant,  United  States  Coast  and  Geodetic 
Survey,  has  been  a  member  of  the  Commission  since  March  22,  1897. 

The  report  of  the  Gommission  upon  the  operataons  under  its  charge 
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daring  the  fiscal  year  ending  June  30, 1897,  is  submitted  as  Appendix 
V  V. 

The  work  of  the  GommisBion  is  carried  on  under  "  the  direction  of 
tiie  Secretary  of  War  in  accordance  with  the  plans,  specifications,  and 
recommendations  of  the  Mississippi  liiver  Commission  act  approved  by 
the  Chief  of  Engineers,"  and  the  work  contemplated  by  law  is  the  gen- 
eral improvement  of  the  river,  the  building  and  repairing  of  leveejt. 
and  surveys,  the  "  improvement,  surveys,  building  and  repair  of  levees 
to  be  made  and  carried  on  in  such  manner  as  in  their  opinion  shall  best 
improve  navigation  and  promote  the  interests  of  commerce  at  all 
stages  of  the  river." 

The  project  of  the  Commission}  adopted  in  Janui^y,  1896,  contem- 
plates the  building  of  lev^s,  the  annual  dredging  of  channels  through 
the  shoal  places  and  such  minor  bank  work  aa  may  be  necessary  for  the 
preveDtion  of  cut-offs,  and  the  protection  of  harbors  and  threatened 
levee  lines  of  exceptional  importance. 

Daring  the  year  the  levees  on  the  Mississippi  below  Cairo  were 
severe^  tested  by  the  unprecedented  high  water  which  accompanied 
what  is  known  as  the  flood  of  1897.  At  all  points  below  New  Madrid 
(70  miles  below  Cairo)  the  water  reached  a  higher  stage  than  any  other 
of  which  there  is  authentic  record. 

This  flood  is  remarkable  not  only  on  account  of  its  height  bat  also 
by  reason  of  its  duration,  the  water  remaining  at  about  maximam  stage 
at  various  points  on  the  river  for  periods  ranging  from  11  to  68  days. 

From  information  now  at  hand  it  appears  that  there  were  approxi- 
mately 1,377  miles  of  levees  on  the  two  banks  of  the  river  between 
Cairo  and  the  Head  of  the  Passes  and  that  the  recent  flood  caused 
breaks  in  these  aggregating  in  length  only  8.7  miles,  which  is  aboat 
.63  of  1  per  cent  of  the  whole  length  of  the  lines. 

None  of  the  levees  built  by  the  United  States  were  broken. 

The  Commission  states: 

Tbe.flood  of  1897  has  been  a  ftnitful  source  of  information  to  the  CommiBsion  and 
to  all  those  interested  in  the  study  of  the  hydraulics  of  the  Mississippi  River,  or  the 
economic  problems  involved  in  the  development  of  the  rpHonrces  of  its  lower  valley. 
It  has  fumiehed  much  UBefiil  <lata  that  were  needed  in  tliH  solution  of  the  problems 
iuvolved  In  the  proper  control  of  the  hi^h  waters  of  the  river  and  the  protection 
of  the  valuable  agricultural  lands  alonf;  its  borders.  It  has  pointed  out  the  weak 
places  in  the  prenent  syBteui  of  leveca,  and  the  defects  in  the  methods  of  their  con- 
struction. Better  and  more  systematic  planes  of  ilood  levels  can  now  be  established 
from  Cairo  to  the  Gnlf  than  have  heretolbre  been  possible.  The  grade  lines  of  levees 
can  be  established  with  some  defrree  of  assurance  that  they  will  not  have  to  be  raised 
within  a  few  years;  and  the  pcofileB  can  bo  determined  for  different  localities  with 
an  equal  degree  of  coiifideuce.  Tlie  dintrict  officers  are  now  engaged  in  collecting 
the  information  bearing  upon  thene  points  and  when  tbia  comes  to  hand  the  Commis- 
sion will  be  better  prepared  than  fnrnicrly  to  submit  an  estimate  for  the  construction 
of  a  levee  system  that  will  give  promise  of  a  satisfactory  control  of  all  future  floods. 
Froiu  the  information  now  at  hand  it  is  believed  that  this  estimate  will  not  vary 
in  any  great  degree  in  aggregate  yardage  from  that  given  in  the  report  of  the  com- 
mittee on  levees,  to  be  found  with  the  lost  annual  report  of  the  Commission.  [See 
Annual  Report  of  the  Chief  of  Kngineers  for  1896,  part  6,  p.  3460.]  The  amount 
there  given  as  necessary  to  complete  the  syntem  now  adopted  was  122,000,000  cubic 
yards.   This  at  the  estimate  of  15  cents  per  yard  would  coat  $18,300,000. 

The  important  fact  that  the  flood  waters  of  the  Misaiasippi  River  may  be  peroia- 
nently  controlled  by  a  system  of  levees  that  can  be  coDslxaoted  wi^in  a  limit  of 
expense  warranted  by  the  advantages  to  be  gained  seems  to  have  been  iMrly 
demonstrated  by  the  flood  of  1897. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  continued  work 
for  the  improvement  of  the  Mississippi  Kiver  from  the  Head  of  the 
Passes  to  the  mouth  of  the  Ohio  daring  four  years,  commencing  Jaly 
1,  I. SOT,  the  total  expenditure  during  this  period,  as  allotted  by  years, 
not  t«  exceed  $9,000,000.    It  is  the  understanding  of  the  Chief  of 
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Engineers  that  of  the  sums  thus  pledged  for  the  work  it  was  the  inten- 
tion of  Cougre»8  that  not  less  than  $763,300  should  be  expended  for 
dredges  and  dredging.  By  the  act  of  June  4,  1897,  $600,000  of  the 
allotment  for  year  ending  June  30, 1899,  was  made  immediately  avail- 
able, with  the  proviso  that  such  amount  should  be  dedneted  from  the 
allotment  for  year  1899.  An  estimate  of  $1,983,333  is  therefore  pre- 
sented. 

Estimate  for  the  fiscal  year  mding  June  30, 1899. — The  following  esti- 
mate of  funds  required  for  can*ying  on  the  works  under  the  charge  of 
the  GommiBsiou  for  tilie  jeax  ending  June  30, 1899,  is  submitted: 

For  impiovi^  Hisaisaiiipi  Birer  from  Head  of  the  Passes  to  the  month  of 
the  Ohio  raver,  inclnding  saluies  and  clerical,  office,  traTeling,  and 


misceUaneoas  expenses  of  the  Mississippi  Biver  Commission   $1, 983, 333 

For  improvinfr  harbor  at — 

New  Madrid,  Mo   50,000 

Memphis,  Tenn   86, 000 

Helena,  Ark   80,000 

Greenville,  Miss   100, 000 

Delta  Point,  La   150, 000 

Natchez,  Mies.,  and  Vidalia,  La   S17, 000 

New  Orleans,  La   800, 000 

For  improvement  at  head  of  Atchafalaya  and  month  of  Bed  Biver,  La..  30, 000 


Total   2,996,333 


MISSOTTRI  RIVER  COMMISSION. 

The  Missouri  Biver  Commission,  constituted  by  act  of  Congress  of 
July  5, 1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri Kiver  below  Sioux  City,  Iowa. 

The  Commissioners  during  the  past  fiscal  year  were  Lieut.  Col,  Amos 
Stickney,  Corps  of  Engineers,  president;  MaJ.  Thomas  H.  Handbury, 
Corps  of  Engineers;  Maj.  W.  H.  Heuer,  Corps  of  Engineers;  Garland 
C.  Broadhead ;  E.  S.  Berlin  to  July  6, 1897,  and  O.  L.  Chaflfee  since  that 
date. 

The  river  and  harbor  act  of  Angnst  18, 1894,  in  making  appropriations 
for  improvement  of  Gasconade  and  Osage  rivers^  Miasonri,  provided 
that  the  funds  should  be  expended  by  the  Missouri  Biver  Commission, 
r  and  tlie  work  of  improving  these  streams  has  since  been  carried  on  under 

its  direction. 

Thexeport  of  the  Commission  upon  operations  under  its  charge  during 
the  fiscal  year  ending  Jnne  30, 1897,  is  submitted  as  Appendix  W  W, 

The  Commission  states: 

The  progress  of  the  work  for  systematic  improvemeDt  of  the  river  by  continnoos 
work  hy  reaches,  which  was  starteil  iu  1891,  baa  been  seriously  interfered  with  dnr- 

'  ins  the  piwt  year  by  the  reqairements  of  the  river  and  harbor  act  of  Jnne  3,  1896, 

which  specified  numeroas  localities,  separated  by  many  miles,  where  work  was  to  be 
done,  notwithstanding  the  fact  that  the  amonnt  of  money  appropriated  was  largely 
reduced  ftom  that  of  previous  years.  In  order  to  carry  ont  the  work  indicated  it  was 

'  necessary  to  break  apthe  organization  of  the  work  in  one  of  the  divisions  of  the  first 

reach  in  order  to  supply  farcoH  and  plant  for  detached  works.  The  Osage  division 
was  seriously  disorganized  for  this  reaaon,  and  the  work  that  was  done  In  that  divi- 
sion daring  the  year  wan  placed  under  the  direction  of  the  Gasconade  division  engi- 
neer, and  it  has  been  considered  necessary  for  economical  reasons  to  discontinue  toe 
,  Osage  division  altogether,  merging  it  into  the  Oasoonode  division.  The  work  in  the 
Gasconade  division  has  been  moch  restricted. 

The  work  heretofore  done  upon  the  first  reach  has  extended  from  about  4  miles 
above  Jefferson  City  to  the  Gasconade  River,  a  distance  of  45  miles,  the  whole 
length  of  the  reach  to  the  mouth  of  tbe  river  being  141  miles.  The  results  obtained 
have  shown  beyond  any  question  the  practicability  of  controlling  the  river,  holding 
its  banks,  and  giving  ample  channels  for  navigation,  but  the  coHt  and  nncertainty  of 
permanence  of  the  work  and  slowness  of  progress  have  been  such  aa  to  discourage 
the  pnblio  and  the  Katlonal  Congresa  in  the  effort  to  improve  the  river  for  such  a 
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diitance  as  wonld  cpve  promise  of  the  bnilding  np  of  its  commerce  and  the  benefltltig 
of  thegeneral  pablictoadegreeoommeDeurate'with  tho  coetof  the  work.  Theeffect 
of  this  is  plainly  visible  in  tfae  reduction  of  the  appropriations  and  tbe  yielding  to 
demands  for  the  application  of  considerable  portions  of  the  reduced  appropriations 
to  detached  works  in  scattered  localities  where  the  interests  of  Darigatiou  do  not 
require  immediate  work  and  where  the  only  objects  to  be  attained  are  the  protection 
of  local  piiTate  interests. 

The  Commission  and  theii  execntive  offioeis  have  dnring  the  past  year  giron  much 
study  and  effort  to  the  vital  question  of  reduction  of  coat  of  workj la  the  hope  that 
ft  might  be  so  redaced  us  to  make  that  part  of  the  improvement  of  the  river  confided 
to  the  Commission  sach  in  cost,  efficiency,  and  rate  of  progress  as  wonld  insnre  early 
and  sufficient  benefit  to  the  general  public  and  to  such  a  degree  as  to  flommend  the 
improvement  as  being  wise  and  worthy  of  its  making. 

It  is  believed  that  mach  progress  has  been  made  toward  a  very  great  deorease  in 
the  cost  of  work  that  will  not  only  be  efficient  in  accomplisbing  the  purposes  of  the 
improvement,  but  in  making  it  permanent.  The  principal  work  on  the  river  con- 
sists of  dikes  for  regnlatiiig  the  width  and  directing  the  channels  and  work  for 
protection  of  banks.  Modihcations  of  dike  construction  and  new  methods  of  bank 
protection  have  been  tried,  with  most  promising  results;  but  it  is  yet  too  early  in  the 

E regress  of  these  efforts  to  assert  with  perfect  confidence  that  the  entire  work  of 
nprovemeut  can  be  made  at  a  very  great  deorease  from  tbe  cost  of  methods  hereto- 
fan  used.  Unceasing  efforts  will  be  put  forth  to  accomplish  a  result  so  much  to  be 
desired. 

•  •  •  •  •  N  ■ 

It  is  earnestly  orged  that  when  it  may  be  deemed  proper  to  provide  for  work  at 
specified  localities  ou  the  river  not  included  in  the  systematic  work  in  progress, 
separate  additional  appropriations  shoold  be  made,  so  that  the  systematic  work  and 
the  maintenance  of  plant  may  not  be  left  nnprovided  for  by  the  diversion  of  fnnds 
to  other  purposes. 

The  systematic  plan  under  which  the  Gommission  is  working,  to  snoh 
an  extent  as  the  appropriation  acts  permit,  is  that  of  the  permanent 
improvement  of  the  river  in  reaches,  commencing  at  the  lowest  reach, 
as  provided  for  by  law.  It  is  only  by  tfae  application  of  appropriations 
to  such  systematic  work  that  the  improvement  of  the  Missouri  iUver 
can  be  accomplished.  Altotments  from  the  appropriation  for  work  in 
detached  localities  can  do  but  little  good  at  such  points,  and  all  such 
allotments  interfere  materially  with  the  progress  of  the  systematic 
improvements,  increase  its  cost,  and  postpone  the  time  when  commeroe 
will  commence  to  reap  full  benefit  from  the  improvement. 

Eatimatefor  the  fiscal  year  ending  June  30, 1899. — The  following  esti- 
mate of  fnnds  reqnired  for  carrying  on  the  works  under  the  charge  of 
the  Gommission  for  the  year  ending  June  30, 1899,  is  submitted,  baiDg 
fior  the  amount  authorized  by  the  act  of  June  3, 1896 : 

Improving  Hlssonri  Eivw  from  month  to  Sionix  City,  Iowa,  inclading  office 
and  traveling  expenses  and  salaries  of  Commission,  surveys,  gauges, 
physical  data  and  publications,  operating  snag  boat,  and  systraoaticlm- 


provement  of  first  reach   $300,000 


Improving  Oaag^  River,  Missoori: 

For  completion  of  lock  and  dam   146,000 

Snagging,  etc   4, 000 


Total   160, 000 

Improving  Gasconade  River,  Missouri : 

Snagging,  etc   15,000 


CALIFORNIA  d£br1S  COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  G^iforuia  Debris  Gommission,  to  consist  of  three  officers 
of  the  Corps  of  Engineers,  appointed  by  the  President,  with  the- con- 
currence of  the  Senate,  whose  functions  relate  to  hydraulic  mining  in 
the  territory  drained  by  the  Sacramento  and  Sau  Joaquin  rivw  systems 
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in  Oalifornia.  The  Commissiou  is  emxwwered  aud  reqaired  to  adopt 
plaus  for  improving  the  navigatioQ  of  the  rivers  in  the  systems  men- 
tioned, to  project  aud  construct  works  for  impounding  detritus  and 
preventing  the  deterioration  of  the  rivers  &om  the  deposit  of  hydraulic 
miniog  and  other  debris,  and  to  devise  means  and  issue  permits  for 
resnmiugand  carrying  on  hydraulic  mining  operations  under  condi- 
tions that  will  not  injure  other  interests  in  the  State.  The  powers  of 
the  OommisaioDf  methods  of  procedure,  etc.,  are  prescribed  in  the  act 
in  detail. 

Tlie  Commissioners  during  the  past  fiscal  year  were  Col.  Oharles  B. 
Snter,  Maj.  Charles  E.  L.  B.  Davis,  and  Gapt.  Cassias  E.  Gillette,  Corps 

of  Engineers. 

The  report  of  the  Commission  npon  operations  during  the  fiscal  year 
ending  Jnne  30, 1897,  is  submitted  herewith  as  Appendix  X  X'. 

intimate  for  the  fiscal  year  ending  J une  30, 1899. — The  Commission 
Bnbniits  an  estimate  amounting  to  $15,000  for  payment  of  the  necessary 
expenses  of  the  Oomnuwnon  during  the  fiscal  year  ending  June  30, 1899. 

BBIDGING    NAVIGABLE    WATERS    OF    THE  UNITED 

STATES. 

Flans  and  maps  of  locations  of  the  following  bridges,  proposed  to  be 
erected  under  the  authority  of  special  acts  of  Congress,  have  been 
examined  with  a  view  to  protection  of  the  interests  of  navigation,  and 
have  been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts; 
and  the  local  engineer  officers  have  been  furnished  with  copies  of  the 
instruments  of  approval  and  drawings  showing  plans  and  locations, 
aud  charged  with  the  supervision  of  the  construction  of  the  bridges  so 
far  as  necessary  to  see  that  tliey  are  built  in  accordance  with  the 
approved  plans : 

1.  Bridge  of  the  Jioonville  and  Howard  County  Bridge  Company  across 
Missouri  River  at  BoonvUle,  Mo, — Flans  and  map  of  location  of  this 
bridge,  proposed  to  be  built  under  authority  of  an  act  of  Congress  of 
May  25, 1896,  were  submitted  July  22, 1896;  approved  by  the  Secretary 
of  War  September  11, 189G. 

3.  Bridge  of  the  Yankton  Bridge  Company  across  Missouri  River  at 
¥ankto»i  S.  JOdk. — Flaus  for  the  construction  of  this  bridge  under 
authority  of  an  act  of  Congress  approved  June  22, 1892,  were  approved 
by  the  Secretary  of  War  August  3, 1894.  (See  Annual  Eeport  of  Chief 
of  Engineers  for  1894,  p.  425.) 

Subsequently,  July  15,  1890,  plans  were  submitted  providing  for 
lengthening  the  two  main  spans  on  north  end  and  slightly  increasing 
the  elevation;  approved  by  the  Secretary  of  War  September  11,  1896. 
Plans  in  lieu  of  these  were  afterwards  approved  by  the  Secretary  on 
November  23,  1896. 

3.  Bridge  of  the  Union  Railroad  Company  across  Monongahela  River 
hetween  Port  Perry  and  Miffiin  Totcnship,  Pennsylvaiiia. — The  constriic- 
tion  of  this  bridge  was  authorized  by  act  of  Congress  approved  Janu- 
ary 26, 1897. 

Flans  and  map  of  location,  to  be  in  lieu  of  plans  approved  by  the 
Secretary  of  War  October  2, 1896«  for  bridge  between  Mifflin  and  Wil- 
kins  townships,  were  submitted  January  30, 1897,  and  modified  plaus 
were  received  February  23,  1897.  The  modified  pUtns  were  approved 
by  the  Secretary  of  War  March  8, 1897. 

4.  Bridge  of  the  dty  of  Detroit,  Mieh.,  across  west  channel  of  Detroit 
Biver. — Flans  for  the  reconstruction  of  this  bridge,  origiuaJly  built 
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under  authority  of  an  act  of  Oougresa  approved  July  20,  1886,  were 
submitted  March  26,  1897;  approved  by  the  Secretary  of  War  April 
8,  1897. 

5.  Bridge  of  the  Braddock  and  Duqumie  Bridge  Company  aero98 
Monongahela  River  between  Braddock  and  Miffiin  townships^  Pennsyl- 
vania,— Plans  and  map  of  location  for  a  bridge  at  this  place,  proposed 
to  be  built  under  authority  of  an  act  of  Congress  approved  Jaimary  26, 
1S97,  were  submitted.  March  31,  1897;  approved  by  the  Secretary  of 
War  April  10, 1897. 

6.  Bridge  of  the  Arangeu  Harbor  H^rminal  Bailwa^  Company  aoroaa 
Corpus  Ghristi  Channel  {MorrU  and  Omnmings  Ship  Channel),  Texas. — 
Plans  aud  map  of  location  for  a  bridge  at  this  place,  proposed  to  be  built 
under  authority  of  an  act  of  Congress  approved  May  4, 1896,  were  sub- 
mitted March  18,  1897 :  approv^  by  tiie  Secretary  of  War  April  21, 
1897. 

7.  Bridge  of  the  Delta  Cooperage  Company  and  the  Yassoo  and  Missis- 
sippi Valley  Railroad  Company  across  Tallahatchie  Ririer  at  PhiUpp^ 
Miss. — Plans  and  map  of  location  of  this  bridge,  proposed  to  be  built 
under  autliority  of  an  act  of  Congress  approved  May  28.  1896,  were 
submitted  May  14, 1897 :  approved  by  the  Secretary  of  War  June  1, 1897. 

8.  Bridge  of  Roane  County  across  Clinch  Hirer  at  Kingston,  Tenn. — 
Flans  and  map  of  location  for  a  bridge  to  be  built  at  this  place,  under 
authority  of  an  act  o'f  Congress  approved  June  9, 1897,  were  submitted 
May  10,  1897;  approved  by  the  Secretary  of  War  June  10,  1897. 

9.  Bridge  of  the  Mobile  and  Ohio  Railroad  Company  across  CoAofra 
RivcTy  in  Bibb  County^  Ala. — Flans  and  map  of  location  for  a  bridge 
proposed  to  be  constrncted  at  this  place,  under  authority  of  an  act 
of  Congress  approved  June  11,  1896,  were  submitted  May  31,  1897; 
approved  by  the  Secretary  of  War  June  16, 1897. 

10.  Bridge  of  tJie  Mobile  and  Ohio  Railroad  Company  across  Alabama 
River  near  Montgomery,  Ala. — The  construction  of  a  bridge  at  this 
locality  by  the  Alabama  Great  Iforthwestern  Railway  Company,  after- 
wards the  Montgomery,  Tuscaloosa  and  Memphis  Railway  Company, 
was  authorized  l)y  act  of  Congress  approved  August  6, 1888,  and  plans 
were  approved  by  the  Secretary  of  War  August  5, 1889  (see  Annual 
Beport  of  Chief  of  Engineers  for  1890,  p.  336),  under  which  construction 
was  begun. 

Subsequently,  by  act  of  Congress  of  June  11,  1896,  this  ftancliiae 
was  granted  to  the  Mobile  and  Ohio  Bailroad  Company,  which  pre- 
sented plans  June  10, 1897,  for  building  the  bridge  upon  a  different  site 
from  that  origin^ly  approved.  The  plana  were  approved  by  the  Sec- 
retary of  War  June  16, 1897. 

11.  Bridge  of  Marion  County,  Miss.,  across  Pearl  River. — The  con- 
struction of  this  bridge  was  authorized  by  act  of  Congress  approved 
June  18, 1897.  Plans  and  map  of  location  were  received  February  8, 
1897;  approved  by  the  Secretary  of  War  July  1,  1897. 

IJS.  Bridge  of  the  city  of  Monroe,  La.,  across  Ouachita  River  at  De 
8iard  street. — The  construction  of  this  bridge  was  authorized  by  act  of 
Congress  approved  February  8, 1897.  Plans  and  map  of  location  were 
submitted  June  12, 1897 ;  approved  by  the  Secretary  of  War  July  2, 1897. 

13.  Bridge  of  tJie  Mobile  and  Ohio  Railroad  Company  across  Warrior 
RiveTj  in  Tuscaloosa  Coun^,  Ala, — Plans  and  map  of  location  for  a 
bridge  proposed  to  be  built  at  this  locality,  authorized  to  be  constructed 
by  act  of  Congress  approved  Jnne  11, 1896,  were  submitted  June  8, 1897 ; 
approved  by  the  Secretary  of  War  August  19, 1897. 
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14.  Bridge  of  the  St.  Francis  Bridge  and  Turnpike  Company  across 
Lake  St.  Francis  at  or  near  Lake  City,  Ark. — The  construction  of  this 
bridge  was  authorized  by  act  of  Oongresa  approved  March  6, 1896. 
r]au8  and  map  of  location  were  submitted  July  19, 1897;  approved  by 
the  Secretary  of  War  August  24, 1897. 

15.  Bridge  of  the  NorDiern  New  York  Railroad  Company  across  St, 
Lawrence  River  near  Hogansburg,  N.  Y. — Plans  and  map  of  location  for 
a  bridge  proposed  to  be  built  at  thi»  place  under  authority  of  an  act  of 
CougresB  approved  March  2, 1897,  were  submitted  July  14, 1897,  and 
modified  plans  August  21,  1897;  approved  by  the  Sectary  of  War 
August  25, 1897. 

Under  the  provisions  of  section  7  of  river  and  harbor  act  approved 
September  19,  1890,  amended  by  section  3  of  river  and  harbor  act 
approved  July  13, 1892,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  the  authority  of  legislative 
enactment  of  such  State,  when  the  plans  and  locations  of  the  structures 
are  approved  by  tlie  Secretary  of  War.  Plans  and  uiaps  of  locations 
of  the  following  bridges  proposed  to  be  erected  under  these  provisions 
have  been  exauiined,  with  a  view  to  protection  of  the  interests  of  navi- 
gation, and  have  been  approved  by  the  Secretary  of  War;  and  the 
local  engineer  officers  have  been  furnished  with  copies  of  the  drawings 
and  instruments  of  approval,  and  charged  with  the  suiiervision  of  con- 
struction of  the  bridges  so  f^r  as  necessary  to  see  that  they  are  built 
in  accordanoei  with  the  approved  plans: 

1.  Bridge  of  the  Texarkana  and  Fort  Smith  Railway  Company  acrog» 
Neehes  Biver  at  Beaumont,  Tex.— Plans  and  map  of  looivtion  were  sub- 
mitted August  11, 1896;  approved  by  the  Secretary  of  War  September 
12, 1896. 

2.  Bridge  of  the  Seattle  and  Rainier  Beach  Railway  Company  across 
Black  River,  Washington. — Plans  and  map  of  location  were  submitted 
August  28, 1896 ;  approved  by  the  Secretary  of  War  September  11, 1896. 

3.  Bridge  of  the  Kansas  City,  Shreveport  and  Gulf  Railway  Company 
across  Calcasieu  Rivtr  at  Lake  Charles^  La. — Plans  and  map  of  location 
were  submitted  August  17, 1896;  approved  by  the  Secretary  of  War 
September  14, 189C. 

4.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Company 
ticroas  Swan  Creek  at  Toledo,  Ohio. — Plans  for  the  construction  of  a 
bridge  to  replace  the  existing  structure  at  this  place  were  submitted 
July  6, 1896;  approved  by  the  Secretary  of  War  September  15,  1896. 

5.  Bridge  of  the  Kansas  City,  Osceola  and  Southern  Railway  Company 
across  Osage  River  at  Osceola^  Mo. — Plana  and  map  of  location  wore 
received  September  2, 1896,  and  were  approved  by  the  Secretary  of 
War  September  18, 1896,  upon  condition  that  a  pivot  pier  he  substi- 
tuted for  one  ot  the  common  piers  shown  on  the  plans. 

Subsequently,  upon  application  of  the  company,  October  17,  1896, 
this  condition  was  revoked  and  the  plans  originally  presented  were 
approved  bji  the  Secretary  of  War  November  23,  1896,  upon  condition 
that  the  company  agr^  to  construct  a  pivot  pier  whenever  so  directed 
to  do  by  the  Secretary  of  War,  this  approval  to  be  in  lieu  of  that  of 
September  IS,  1896. 

6.  Bridge  of  Bristol  County,  Mass.,  at^oss  Acwthnet  River  between 
New  Bedford  and  Fairhaven. — Plans  for  the  construction  of  this  bridge 
from  Fairhaven  to  Popes  Island  were  approved  by  the  Secretary  of 
War  June  23, 1890  (see  Annual  Beport  ot  Obief  of  Engineers  for  1896, 
p.  426). 
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Modified  plans,  involving  a  ohango  in  the  method  of  coDstrncting 
foundations  of  piers  fuid  abntraents  from  that  pniposod  by  the  npproved 
plans,  were  submitted  September  S,  1890;  approved  by  the  Secretarv 
of  War  September  23, 18t)6. 

Plans  for  the  construction  of  a  second  {wrtinn  of  this  bridge,  between 
Popes  Island  and  Fish  Ishind,  were  submitted  Juno  28, 1897 ;  approved 
by  the  Secretary  of  War  July  17,  1897. 

7,  Bridge  of  the  Queen  Annexe  Railroad  Company  aoroBs  Clwptank 
Biver  at  Denton,  Md, — Plans  and  map,  of  location  were  submitted 
August  13,  lS9ti;  approved  by  the  Secretary  of  War  September  23, 
1890. 

S.  Bridi/e  of  the  city  of  JVcic  York  across  East  River  at  Ddanoey 
street. — Plans  for  the  construction  of  a  bridge  at  this  place  by  the  liast 
Elver  Bridge  Company  were  approved  by  the  Secretary  of  War  Feb- 
ruary IG,  1893  (see  Annual  Keport  of  Chief  of  Engineers  for  1893,  p.  467). 

Tlie  rights  and  franchises  of  the  company  in  tlus  bridge  having  been 
acquired  by  the  city  of  Kew  York,  plans  and  map  of  location  were  sub- 
mitted January  10, 189(;.  Tlie  plans  were  considered  by  The  Board  of 
Engineers  at  New  York,  who  recommended  in  report  of  February  26, 
1896,  that  a  bridge  at  this  locality  should  be  required  to  have  a  clear 
headway  of  135  feet  at  mean  high  spriug  tides,  under  most  unfavorable 
couditions  as  to  load  and  temi^ature,  for  200  feet  on  each  side  of  the 
middle  point  of  the  bridge  and  a  height  at  the  pierhead  lines  of  at  least 
117  feet. 

Modiiietl  plans  conforming  to  the  requirements  of  The  Board  were 
submitted  September  15,  1896;  approved  by  the  Secretary  of  War 
Se]>tember  24,  1896. 

9.  Bridge  of  the  city  of  Appleton,  Wis.,  across  United  States  Fox  liieer 
Canal  at  John  street. — Plans  for  a  bridge  to  replace  tlie  existing  struc- 
ture at  this  place  were  submitted  September  2, 189U;  approved  by  tlie 
Secretary  of  War  October  10, 1896. 

W.  Bridge  of  ^  city  of  Green  Bay^  Wis.^  across  Bast  Biver* — Plans 
for  the  construction  of  this  bridge  were  approved  by  the  Secretary  of 
War  May  1, 1896  (see  Annual  Beport  of  Chief  of  Engineers  for  1896, 
p.  426). 

Application  was  made  by  the  city  September  30^  1896,  for  approval 
of  plans  for  a  protection  pier  for  this  bridge,  which  contem{>lated  a 
modification  of  the  approved  plans  by  slightly  reducing  the  width  of 
the  draw  opening.    Approved  by  the  Secretary  of  War  October  13, 1896. 

IJ.  Bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  Biver  at  Main 
street. — Plans  for  a  bridge  to  replace  the  existing  structure  at  this  place 
were  submitted  September  30, 1896;  approved  by  the  Secretary  of  War 
October  14, 1896. 

12.  Bridge  of  Monmouth  and  Ocean  eountieSj  NewJerseyj  across  Manas- 
quan  River  between  Manasqmn  and  Point  Pleasant. — Plans  for  a  bridge 
to  replace  the  existing  sfruotore  at  this  place  were  submitted  Octolwr 
17, 1896;  approved  by  the  Secretary  of  War  November  9, 1896. 

13.  Bridge  of  the  town  of  Jeanerette,  La.^  across  Bayou  Teche. — Plans 
and  map  of  location  were  submitted  September  24, 1896;  approved  by 
the  Secretary  of  War  November  13,  1896. 

14.  Bridge  of  Essex  County;  Mass.  {Essex  Bridge),  across  Beverly  Har- 
hor  heticeen  Salem  and  Beverly. — Plans  for  rebuilding  the  draw  of  this 
bridge  and  for  the  construction  of  a  temporarybridge  to  be  used  during 
the  reconstruction  were  submitted  October  31,1896;  approved  by  the 
Seoretfuy  of  War  November  19, 1896. 
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15.  Bridge  of  the  Superior  Rapid  Transit  Railway  Company  and  the 
Duluth  Street  Railiray  Company  across  St.  Louis  River  between  Dulvth, 
Minn.f  and  Superior^  W%», — Plaim  and  map  of  location  for  a  temporary 
pile  and  trestle  bridge  proposed  to  be  built  at  this  plaoe  were  submitted 
November  11, 1896;  approved  by  the  Secretary  of  War  November  20, 
1896. 

16.  Bridge  of  Shasta  County,  Cal.,  across  Saeramento  River  at  BaUs 
Ferry. — Plans  and  map  of  location  were  sabmitted  October  31, 189G; 
approved  by  the  Secretary  of  War  December  8, 1896. 

17.  Bridge  of  the  New  Yorh,  Netc  Haven  and  Hartford  Railroad  Com- 
pany across  Pequonnock  Kiver  at  Bridgeport,  Conn. — Plans  and  map  of 
location  were  snbmitted  April  16,  189(i.  These  plans  being  objection- 
able, modified  plans  were  received  from  the  company  November  10, 
1^6;  approved  by  the  Secretary  of  War  December  10,  1896. 

18.  Bridge  of  the  West  Braddoclc  Bridge  Company  across  Monongahela 
River  at  RanTcin,  Pa. — Plans  for  the  constraction  of  this  bridge  were 
approved  by  the  Secretary  of  War  July  20, 1896  (see  Annual  Beport 
of  Chief  of  Engineers  for  1896,  p.  424). 

Plans  providing  for  a  modification  of  the  approved  plans,  to  permit 
a  lato-al  shifting  of  tlie  channel  span,  slightly  increasing  the  span,  to 
remove  one  pier  from  the  river  and  snbstitate  one  span  for  two  short 
ones,  were  sabmitted  December  3, 1896 j  approved  by  the  Secretary  of 
War  December  21, 1896. 

UK  Bridge  of  the  town  of  Hempstead^  N.  a^cross  Long  Beach  Chan- 
nel from  Bamum  Island  to  Inner  Beach. — Plans  and  map  of  location 
were  submitted  August  1,  1896  j  approved  by  the  Secretary  of  War, 
December  24,  1896. 

Bridge  of  the  city  of  Menasha,  Wis.,  across  Fox  River. — Plans  for 
a  bridge  to  replat;e  the  existing  structure  at  this  place  were  submitted 
December  14, 181)6;  approved  by  the  Secretary  of  War  December  29, 
1896. 

21.  Bridge  of  the  town  of  Oyster  Bay,  K.  Y.,  across  Mill  Neck  Creek 
Inlet  from  AlUns  Point  at  Mill  Neck  to  Pine  Island  at  Bayville.^Plana 
and  map  of  location  were  sabmitted  October  28, 1896;  approved  by 
the  Secretary  of  War  January  5, 1897. 

33.  Bridges  of  the  Chicago  and  Northwestern  Railway  Oompawy  aero$t 
Kinnidkinick  River  at  Milwaukee,  Wis. — Plans  for  the  reconstruction  of 
the  existing  bridge  at  this  place  and  for  &  temporary  bridge  to  be 
maintained  during  tlie  construction  of  the  new  bridg'e  were  submitted 
December  12, 1 89(1 ;  approved  by  the  Secretary  of  War  January  1 3, 1897. 

23.  Bridge  of  New  Yorky  Philadelphia  and  Norfolk  Railroad  Company 
across  the  Sonthem  Branch  of  Elizabeth  River  at  Norfolk.,  Va. — Plans 
and  map  of  location  were  submitted  December  24, 1896;  approved  by 
the  Secretary  of  War  February  8, 1897. 

2i.  Bridge  of  the  Astoria  and  Colnmbia  River  Railroad  Company 
across  Blind  Slough,  Oregon. — Plans  and  map  of  location  were  submitted 
May  22, 1896;  approved  by  the  Secretary  of  Wiir  March  8,  1897. 

25.  Bridge  of  the  St.  Joseph  Valley  Railway  Company  acrons  St.  Joseph 
Rirer,  Michigan. — Plans  and  map  of  location  were  submitted  November 
2, 1S96;  approved  by  the  Secretary  of  War  March  11, 1897. 

2fK  Bridge  of  Jefferson  County,  Texas^  across  Hillebrandt  Bayou. — 
Plans  and  map  of  location  were  submitted  March  2, 1897 ;  approved  by 
ttio  Secretary  of  War  March  Si),  1897. 

2T.  Bridge  of  the  Allegheny  and  Westmoreland  Bridge  Company  across 
Youghioghmy  River  at  ^itterville,  Pa, — Plans  for  the  construction  of  this 
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bridge  were  approved  by  the  Secretary  of  War  December  30, 1895  (see 
Anuaal  Report  of  Obief  of  Engineers  for  1896^  p.  425). 

The  approved  plans  provid^  for  a  suApenaion  bridge,  bnt  a  truss 
bridge  was  bnilt  and  plans  for  rqcIi  a  bridge  were  sabniitted  for 
approval  March  27. 1897 :  approved  by  the  Secretary  of  War  April  13, 
1897. 

£8.  Bridge  of  the  city  of  VkiUtelelphiay  Pa*,  aeross  Schuylkill  River. — 
Flans  and  map  of  location  were  submitted  Febraury  26, 1897;  approved 
by  tlie  Secretary  of  War  April  17, 1897. 

29.  Jiridge  of  the  city  of  New  Haven,  Conn.,  across  Mill  Eiver  at  Chapel 
street. — Plans  and  map  of  location  were  submitted  April  17,  1897; 
approved  by  the  Secretary  of  War  April  29, 1897. 

30.  Bridge  of  Mr.  J.  B,  Levert  aeross  Bayou  Teche^  in  St,  Martin 
Parish,  La. — Plans  and  map  of  location  were  submitted  April  12, 1897; 
approved  by  the  Secretary  of  War  April  '29, 1897. 

31.  Bridge  of  the  Houston,  East  and  West  Texas  Railway  Company 
across  Trinity  River  above  Marianna,  Tex. — Plans  for  a  bridge  to  replace 
the  existing  structure  at  this  place  were  submitted  April  17, 1S97; 
approved  by  the  Secretary  of  War  May  8, 1897, 

33.  Bridge  of  the  totm  of  Yarmouth,  Me.,  across  Cased  Bay,  J)etwwn 
Cousins  and  Littlejohns  islands. — Plans  and  map  of  location  were 
submitted  May  10,  1895;  approved  by  the  Secretary  of  War  May  8, 
1897. 

55.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Raihcay  Com- 
pany across  Ashtabula  River  at  Ashtabula,  Ohio. — ^Plans  and  map  of 
for  a  bridge  to  replace  the  existing  strnctnre  at  this  place  were  location 
submitted  March  11, 1897:  approved  by  the  Secretary  of  War  May  11, 
1897. 

34.  Bridge  of  the  city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek 
from  West  Seventeenth  street  to  West  Eighteenth  street. — Plans  and  map 
of  location  were  submitted  May  18, 1897 ;  approved  by  the  Secretfuy  of 
Wax  May  28, 1897. 

35.  Bridge  of  the  city  of  Manitmeoc,  Wis,,  across  Manitowoc  Biver  at 
Main  street. — Plans  for  the  construction  of  a  bridge  at  this  place,  to 
replace  the  existing  structure,  were  submitted  May  28, 1897;  approved 
by  the  Secretary  of  War  June  16, 1897. 

36.  Bridge  of  the  Portsmouth,  Kittery  and  York  Street  Raihcay  Com- 
pany across  Piscataqim  River  Channel  between  Kittery  and  Badgers 
Island,  Maine. — Plans  and  map  of  location  were  submitted  June  6, 1897; 
approved  by  the  Secretary  of  War  June  18,  1897. 

37.  Bridge  of  the  Portsmouth,  Kittery  and  York  Street  Railway  Com- 
pany aeross  Brave  Boat  Harbor  between  Kittery  and  York,  Me. — Plans 
and  map  of  location  were  submitted  June  5, 1897 ;  approved  by  the  Sec- 
retary of  War  June  18,  1897. 

38.  Bridge  of  the  city  of  Port  Huron,  Mich,,  across  Black  River  at  Tenth 
street. — Plans  and  map  of  location  were  submitted  May  27, 1897;  ap- 
proved by  the  Secretary  of  War  June  29, 1897. 

39.  Bridges  of  the  (own  of  Bourne,  Mass.,  across  Monument  and  Back 
rtPCT**.— Plans  and  maps  of  location  were  submitted  Jane  9, 1897;  ap- 
proved by  the  Secretary  of  War  July  3, 1897. 

40.  Bridge  of  St.  Martin  Parish,  La.,  across  Bayou  Teche  at  St.  Martin- 
ville, — Plans  and  map  of  location  were  received  July  1, 1897;  approved 
by  the  Secretary  of  War  July  28,  1897. 

41.  Bridge  of  Walton  County  aeross  Alequa  Creek  near  Portland, 
Ma. — Plans  and  map  of  location  were  submitted  July  10,  1897; 
approved  by  the  Secretary  of  War  August  11, 1897. 


Digiiized  by 


BRIDOINa  NAVIGABLE  WATERS. 


535 


42.  Twmorary  hrtdge  of  the  UnUm  Street  Railway  Company  acro$» 
Aewtlmet  Riverbeticeen  Popes  Jn  land  and  Fish  Island^  New  Bedford  Harbor^ 
Massachusetts. — For  the  purpose  of  maintaining  uninternii>ted  travel 
between  Kew  Bedford  and  Fairliaveii,  Mass.,  during  reconstructiou  of 
the  county  bridge  between  Popes  and  Fish  islands,  plans  for  a  tem- 
porary trestle  bridge  between  these  points  were  submitted  July  15, 
1897 ;  approved  by  the  Secretary  of  War,  by  revocable  permit,  August 
20, 1897. 

43.  Bridge  of  the  Vermont  and  Province  lAne  Railroad  Company  across 
Missisquoi  Bay  at  Alhurgh  Pointy  Vt, — Plans  and  map  of  location  were 
submitted  May  28, 1897,  and  m6difie<1  plans  August  6, 1897;  approved 
by  the  Secretary  of  War  August  20, 1897. 

44.  Bridge  of  Iberville  Parish  across  Bayou  Plaquemine  at  Plaque- 
mine,  La. — ^Plans  and  map  of  location  were  submitted  August  10, 1897; 
approved  by  the  Secretary  of  War  August  31, 1897. 

Under  the  provisions  of  sections  4  and  5  of  the  river  and  harbor  act 
approved  September  19, 1890,  relating  to  bridges  obstrocting  naviga- 
tion, plans  for  alteration  of  the  following  bridges,  so  as  to  render  navi- 
gation unobstructed ,  have  been  examined  and  ai)proved  by  the  Secretary 
of  War;  and  the  local  engineer  officers  have  been  furnished  with  copies 
of  the  plans  and  instruments  of  approval  and  charged  with  supervi- 
sion of  the  work  of  alteration  so  far  as  necessary  to  see  that  the  approved 
phius  are  complied  with: 

1.  Bridge  of  the  Central  Pacific  Railroad  Company  across  Oakland 
Harbor  at  Harrison  street,  Alameda,  Cal. — Gomi}laint  having  been  made 
against  the  bridge  over  Oakland  Uarbor  at  Alice  street,  operated  by 
the  Southern  Pacific  Company,  proceedings  were  instituted  and  notice 
of  the  Secretary  of  War,  dated  May  20, 1890,  requiring  the  bridge  to 
1)e  so  altered  as  to  provide  a  drav  of  not  less  than  150  feet  clear  open- 
ing, the  draw  to  be  operated  by  other  than  hand  power,  was  served  on 
the  company  May  29,  1896,  (see  Annual  Report  of  Chief  of  Engineers 
for  1896,  p.  428). 

In  lieu  of  carrying  out  the  orders  of  the  War  Department,  plans  for 
a  new  bridge  at  Uarrisori  street  to  replace  the  existing  structure  at 
Alice  street  were  presented  by  the  Southern  Pacific  company  and  the 
Central  Pacific  Kailroad  Company:  approved  by  the  Secretary  of  War 
April  30,  1897. 

2.  Bridge  of  the  city  of  Brooklyn  and  the  county  of  Queens,  JT.  Y., 
across  Newtown  Creek,  at  Vernon  avenue,  Long  Island  City. — Complaint 
having  been  made  against  the  existing  bridge  at  this  place,  plans  for  its 
reconstmction  were  submitted  by  the  authorities  of  Kings  and  Queens 
conuties  and  were  approved  by  the  Secretary  of  War  May  7, 1805  (see 
Annaal  Beport  of  Chief  of  Engineers  for  p.  481). 

Revised  plans,  to  be  in  lien  of  those  originally  approved  vere  sab- 
mitted  J!Tovember  10, 1806;  approved  by  the  Secretary  of  War  Novem- 
ber 21,  1890. 

3.  Bridge  of  the  city  of  Portland  {Tukeys  Bridge),  across  Back  Cove, 
Portland  Harbor,  Maifie. — The  existing  bridge  at  this  i)Iace  being  consid- 
ered an  obstruction  to  navigation,  notice  to  alter  the  same,  dated  August 
13, 1894,  was  served  on  the  mayor  of  Portland  August  16,  1894  {see 
Annual  Report  of  Chief  of  Engineers  for  1896,  p.  482). 

Plans  for  reconstruction  of  tlie  bridge  were  submitted  January  26, 
1897;  approved  by  the  Secretary  of  War  February  10, 1897. 

Modified  plans  providing  for  a  reduction  of  tlie  width'of  draw  opening 
to  67  feet  instead  of  70  feet,  as  proposed  in  approved  plans,  ^rcre  sub- 
mitted May  10, 1897;  approved  by  the  Secretanr  of  War  May  20, 1897. 
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BRIDGES  OBSTRUCTING  NAVIGATION. 

Under  the  requirements  of  sections  4  and  5  of  the  river  and  harbor 
act  approved  September  19, 1890,  the  Secretary  of  War  notified  the 
persons,  corporations,  or  associations  owning  or  controlling  oertiun 
bridges  obstructing  navigation,  after  giving  them  a  reasonable  oppor- 
tuni^  to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation 
through  or  under  them  reasonably  free,  easy,  and  unobstructed,  speci- 
fying in  the  notice  the  alterations  required  to  be  made,  and  prescribing 
a  reasonable  time  in  which  to  make  tl^m,  as  follows: 

Bridge  of  the  city  of  New  York  across  Harlem  River  at  One  Hundred 
and  Fifty-sixth  street. — A  revocable  license  for  the  construction  of  a 
temporary  bridge  at  this  place  was  granted  by  the  Secretary  of  War 
July  5, 1892,  the  license  to  expire  upon  completion  of  the  bridge  at 
One  hundred  and  fifty-fifth  street  and  McCombs  Dam  road  unless 
sooner  revoked. 

l?he  bridge  at  One  hundred  and  fifty-fifth  stireet  having  been  com- 
pleted and  complaiut  having  been  made  against  the  bridge  at  One 
hundred  and  fifty-sixth  street  as  being  a  menace  to  navigation, 
notice  of  the  Secretary  of  War,  dated  April  7, 1897,  requiring  removal 
of  the  bridge  within  ninety  days,  was  served  ou  the  commissioners  of 
public  parks  April  13, 1897. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY 
CORPORATIONS  AND  INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act 
approved  July  5, 1884,  and  section  4  of  the  river  and  harbor  act  approved 
August  5, 18SG,  there  aresnbmitted  herewiUt  reports  of  oificers  in  charge 
of  river  and  harbor  districts  of  instances  in  which  piers,  breakwaters, 
or  other  works  built  by  the  dnited  States  in  aid  of  commerce  or  navi- 
gation are  used,  occupied,  or  injured  by  corporations  or  individuals. 
(See  Appendix  Y  Y.) 

MISCKLLANEOCS. 

[Pabllc  works  not  provided  for  in  acta  roAlclng  Appropriate ona  for  th«  oonstrtiotlon,  repair,  and 
preservation  of  works  on  rivers  and  harbors.] 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  POTOMAC  RIVER  AT 
WASHINGTON.  D.  C. 

This  livork  was  in  the  charge  ef  Lieut.  Col,  Ghas.  J.  Allen,  Corps  of 
Engineers. 

In  compliance  with  Senate  resolution,  January  21, 1893,  an  examina- 
tion of  the  piers  of  this  bridge  was  made  with  the  aid  of  a  diver.  A  ' 
report  in  detail  of  the  examination  was  rendered  June  21, 1893,  and  on 
the  17th  of  July  following  an  estimate  of  the  cost  of  repairs  was  sab- 
mitted.  By  act  of  August  18, 1894,  an  appropriation  of  $51,970  was  i 
made  for  the  repairs.  Under  this  appropriation  Piers  Nos.  2, 3, 5, 6, 7, 
and  8  were  repaired  by  means  of  Portland  cement  concrete  in  bags, 
placed  by  a  diver,  and  the  repair  of  Pier  No.  4  was  made  by  means  of 
a  coffer-dam  within  which  new  masonry  was  laid  in  a  large  eroded 
cavity  at  the  npstream  end  of  the  pier.  This  work  was  completed  in 
August,  1895. 

As  the  work  of  repairs  proceeded,  it  was  found  that  the  old  masonry  * 
of  the  pier,  which  was  built  about  1838,  had  not  been  started  from 
solid  rock  and  that  part  of  it  was  of  poor  quality.   There  was  also  a 
crack  in  the  masonry  extending  nearly  throughout  the  entire  height  of 
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the  pier.  It  was  decided  that  it  would  be  necessary  before  long  to 
remove  the  defective  masonry  iu  tbe  remainder  of  the  pier  and  replace 
it  by  masonry  of  proper  quality  founded  on  the  solid  rock.  Tlie  exist- 
ing appropriation  was  insufficient  for  this  purpose,  attd  it  was  therefore 
necessary  to  ask  a  further  appropriation.  As  the  cofferdam  wonld  be 
needed  for  the  proposed  work,  it  was  purchased  fh>m  the  contractors 
upon  completion  by  them  of  their  work  in  1895, 

The  unexpended  balance  of  tbe  appropriation,  amonnting  to  (4,690.30, 
was  covered  into  the  Treasury. 

A  fall  report  and  estimate  of  the  cost  of  removing  all  the  old  masonry 
of  the  pier  from  tiie  coping  down  to  the  bottom  and  rebuilding  from 
the  bottom  up  was  rendered  under  date  of  November  30,  18115,  and 
printed  as  House  Doc.  ISo.  158,  Fift^-fourth  Congress,  first  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  3886, 
The  cost  was  estimated  at  $65,000,  which  sum  was  appropriated  for 
reconstruction  of  Pier  No.  4  by  act  of  Congress  of  June  8, 189C. 

A  contract  for  the  work  of  reconstruction  of  that  pier  was  made  with 
the  Houston  ConstructioD  Company,  of  Philadelphia,  Pii.,  May  17,  and 
approved  May  28, 1897.  The  total  estimated  amount  of  the  contract 
is  $30,000. 

By  the  close  of  the  fiscal  year  the  contractors  had  most  of  their  plant 
in  position  on  the  cofferdam  and  hail  made  some  progress  in  qnarrying 
rock  for  the  work.  By  tbe  terms  of  the  contract  tbe  work  is  to  be 
completed  by  !November  1  next. 


Amonnt  ajmropriated  by  act  of  June  8, 1S96   $65, 000. 00 

June  30, 1897,  amoant  expended  during  Asoal  year<-   1, 446. 43 


July  1, 1897,  bftlauce  nnexpendod   63, 553. 57 

July  1, 1897,  ontstanding  liabilities   $436. 00 

July  1, 1897,  amount  coTored  by  uneoDiplefeed  contractu   30, 000. 00 

  30,436.00 


July  1, 1897,  balance  available   33, 117. 57 

(See  Appendix  Z  Z.) 


MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  AND  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

These  works  were  in  the  charge  of  Oapt.  D.  D.  Gaillard,  Corps  of 
Engineers,  to  August  17, 189G;  in  the  temporary  chwge  of  Lient.  Col. 
Chas.  J.  Allen,  Corps  of  Engineers,  from  Angast  17  to  November  10, 
1896;  and  in  the  charge  of  Captain  Gaillard  since  Korember  16, 1896. 

1,  Washington  Aqueduct. — (iatehonses  and  other  bnildings  were 
re]>aired.  The  former  were  repointed  and  covered  with  a  wash  of 
Portland  cement;  the  latter  were  repainted  or  whitewashed.  About 
4.6  miles  of  picket  and  board  fences  were  repaired  and  whitewashed. 

During  the  past  year,  not  including  the  occasions  when  the  water 
level  was  lowered  by  the  supply  being  shut  off  for  the  purjioseof  mak- 
ing repairs  or  of  removing  deposits  from  tbe  conduit,  the  extreme 
fluctuation  of  water  level  in  the  distribntiug  reservoir  had  a  range  of 
but  1  foot,  as  against  1.8  feet  lor  the  preening  year.  This  marked 
improvement  is  due  to  three  causes:  (1)  liaising  the  dam  at  Great 
Falls;  (2)  removing  deposits  firom  the  ooudait;  (3)  putting  theDale- 
oarlia  Keservoir  into  service. 

The  borders  of  the  Dalecarlla  Beservoir  have  been  cleared  of  under- 
brash  and  fallen  trees;  tbe  more  irregnlar  banks  have  been  grjuled, 
and  the  shallow,  marshy  portions  partly  filled  and  partly  deepened. 
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Tbo  spillfray  was  extensively  repaired  and  a  gau^iug-weir  bnilt  to 
measure  its  overflow.  All  cracks  in  the  bottom  and  along  the  sides  of 
the  high-service  reservoir  in  Qeorgetown  were  plastered  up  and  the 
entire  interior  was  covered  with  several  washes  of  Portland  cement  to 
prevent  exfiltration. 

During  May  iind  June,  1897,  for  the  second  time  since  completion,  all 
deposits  ^aggregating  170  cubic  yards)  were  removed  from  the  conduit, 
and  the  interior  was  carefully  scraped  and  swept.  An  inspection  of 
the  entire  interior  of  the  conduit  shows  that  none  of  the  cracks  plas- 
tered up  in  1S9G  have  reopened  and  that  no  new  ones  have  developed. 

The  north  connection  of  the  by-condnifc  around  the  Balecarlia  Keser- 
voir  is  in  ba^l  condition,  rendering  it  unsafe  to  enter  it  to  remove  deposits, 
and  permitting  interchange  of  tts  waters  witli  tho8C*of  the  reservoir. 

One  thonsand  seven  hundred  and  fourteen  cubic  yards  of  flint  stone 
and  35G  cubic  yards  of  blue  stone  were  obtained  for  the  repair  of  the 
Conduit  Boad.  All  of  the  blue  stone  and  1,044  cubic  yards  of  flint  stone 
were  crushed  and  spread  iipon  the  road,  when  the  breaking  of  the 
crusher  and  lack  of  funds  prevented  further  work  during  the  fiscal 
year.  Extensive  repairs  were  made  to  the  dirt  road,2^  miles  in  length, 
between  the  Anglers  Club  House  and  Great  Falls. 

Travel  on  the  Conduit  Eoad  has  increased  so  greatly  during  recent 
years  that  it  is  impotssible  to  keep  up  the  present  condition  of  the  road 
out  of  the  annual  appropriation  for  the  operation,  preservation,  and 
repair  of  the  Washington  Aqueduct,  without  detriment  to  other  more 
vital  parts  of  the  aqneduct  system,  and  a  separate  annnal  appropriation 
for  this  purpose  is  recommended. 

(General  repairs,  such  as  cleaning  out  culverts  and  ditches,  cutting 
down  bushes,  aud  trimming  slopes,  were  made  to  the  entire  road 
between  Georgetown  and  Great  Falls. 

The  ordinary  inspection  of  nmins  and  repairs  of  leaks  therein,  oiling 
and  working  of  valves  and  blow-offs,  packing  of  valve  pipes  to  prevent 
freezing,  and  investigations  of  applications  for  permission  to  tap  mains 
were  carried  on  during  the  year. 

With  the  appropriation  of  June  11,  1896,  for  this  purpose,  one  12-inch 
blow-off  aud  six  3  inch  air  valves  were  inserted  in  the  36-inch  main,  and 
four  blow-offs  aud  nine  air  valves  were  inserted  in  the  30-incli  main. 

In  addition,  one  12-iuch  blow-off  was  inserted  in  the  48-iuch  main  and 
paid  for  out  of  the  regular  annual  appropriatiou  for  the  Washington 
Aqueduct. 

By  the  use  of  a  special  tapping  machine  all  of  this  work  was  accom- 
plished without  at  any  time  shutting  off  the  water  from  the  mains. 

The  telephone  line  between  the  office  in  Washington  and  Great  Falls 
was  extensively  repaired,  but  does  not  aflbrd  satisfactory  service.  By 
act  of  March  3, 1897,  an  appropriation  of  $5,000  was  made  for  construct- 
ing ft  new  telephone  line  between  the  Washington  Aqueduct  Office  and 
Great  Falls,  Maryland.  With  this  appropriation,  a  new  line,  equipped 
with  the  best  long-distance  telephone,  will  be  coustmcted  early  in  the 
next  liscal  year. 

A  complete  report  is  made  of  all  encroachments  on  the  Aqueduct 
lands  and  all  matters  occurring.during  the  year  relating  to  these  lands. 

Measurements  of  the  daily  and  hourly  consumption  and  waste  of 
water  were  made  on  June  23-34  and  29-30, 1897,  and  a  mean  of  the 
two  resnlts  gave  the  daily  consumption  as  45,267,047  gallons,  a  slight 
increase  above  that  of  the  preceding  year.  Based  upon  an  estimate  of 
261,478  consumers  of  Potomac  water,  as  given  by  the  assistant  in  charge 
of  ^e  water  department  of  the  District,  this  corresponds  to  a  per  cap- 
ita  daily  consumption  and  waste  of  173  gallons.  Based  upon  a  popa- 
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Intion  of  277,782  in  tlie  District  of  Oolninbia,  as  determined  by  the 
police  censns  taken  in  April,  1897,  irrespective  of  their  source  of  water 
supply,  it  correspondH  to  a  daily  per  capita  of  163  gallons. 

An  extensive  series  of  gaugings,  by  current-meter  observations  in 
the  conduit,  at  two  stations,  discloses  the  fact  that  at  the  lowest  stage 
of  the  Potomac,  with  all  deposits  removeil  from  the  conduit  and  the 
distributing  reservoir  about  2  feet  below  its  present  level  (146  feet 
above  datum),  the  conduit  is  capable  of  discharging  into  that  reservoir 
about  76,500,000  gallons  per  day. 

This  represents  the  ultimate  capacity  of  the  conduit,  and  the  present 
daily  conanmption  is  aboat  60  per  cent  of  this  amonnt.  Ten  years  ago 
it  was  bat  35  x>er  cent  of  the  same  amount.  Tlie  necessity,  therefore, 
for  the  doustruclion  of  a  new  conduit  between  Great  Falls  and  the  dis- 
tributing reservoir  is  only  a  question  of  time. 

The  new  conduit  should  be  completed  and  ready  for  operation  before 
the  daily  consumption  equals  the  maximum  capacity  of  the  present 
conduit.  To  make  the  preliminary  surveys  and  plans,  acquire  the 
necessary  lands,  and  construct  the  condnit  will  involve  operations 
extending  over  several  years;  therefore  the  inauguration  of  this  work 
should  not  long  be  deferred.  The  officer  in  charge  states  that  estimates 
for  the  preliminary  operations  will  be  submitted  in  the  next  Annual 
Beport.  The  trunk  mains  leading  to  the  city,  however,  are  already 
overtaxed  in  supplying  the  present  consumption  of  a  little  more  than 
45,000,000  gallons  per  day,  and  everv  increase  in  their  volume  of  flow 
will  be  marked  by  a  rapid  decrease  in  pressures  in  those  parts  of  the 
city  supplied  by  gravity  alone.  It  appears,  therefore,  that  whUe  the 
conduit  is  capable  of  supplying  over  30,000,000  gallons  per  day  in  excess 
of  the  present  rate  of  consumption,  the  trunk  mains  have  reached  the 
limit  of  efficient  discbarge,  and  consumers  will  receive  but  little  benefit 
from*  the  increased  discharge  of  the  conduit  unless  some  method  is  pro- 
vided for  bringing  an  additional  supply  of  the  water  from  the  distribut- 
ing reservoir  into  the  city. 

Upon  recommendation  of  the  Chief  of  Engineers,  approved  by  the 
Secretary  of  War,  an  expert  commission  was  appointed  to  meet  in 
Washington  in  December,  1896,  to  report  upon  the  feasibility  of  com- 
pleting the  tunnel  conduit.  After  a  carefiil  study  of  the  subject  and  a 
t^orou^h  inspection  of  the  tunnel  condnit  and  the  works  connected 
therewith,  the  commission  submitted  thfflr  rei>ort  (published  in  House 
Doc.  ISo.  166,  Fi^-fourth  Oongres8,^flrst  session),  which  concluded  with 
the  statement, "  That  it  is  our  unanimous  judgment  that  it  is  feasible  to 
complete  the  tunnel  conduit,  with  its  appurtenances,  ready  for  service, 
for  the  snm  of  $897,837,  as  stated  in  oar  estimate,  and  we  believe  that 
such  Gompletiou  will  not  be  impracticable  or  too  expensive,  inasmuch 
as  we  know  of  no  more  economical  method  for  bringing  increased  water 
supply  from  the  reservoir  in  Georgetown  to  Washington  by  pipes  or 
otherwise."  As  an  essential  jjart  of  this  system,  it  is  necessary  to 
complete  the  new  reservoir  near  Howard  University  at  an  estimated 
additional  cost  of  $198,013.30,  making  the  total  coat  of  the  whole  work 
$1,095,850.30. 

There  is  a  balance  of  about  $290,000  of  the  appropriations  made  by 
the  act  of  1882  and  subsequent  acts  for  Increasing  the  water  supply 
of  Washington,  D.  CJ^  remaining  nn'expended  in  ^e  Treasury  of  the 
United  States. 

By  making  this  sum  available  for  expenditure  on  the  work  and  appro- 
priating an  additional  sum  of  $805,850.30  the  whole  amount  estimated 
by  the  commission  as  necessary  to  complete  would  be  provided. 

I  recommend,  in  view  of  the  foregoing,  that  the  aforesaid  balance  be 
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made  immediately  available  for  expenditure,  and  that  the  farther  srxm 
of  $805,850.30  be  appropriated,  also  to  be  immediately  avaihible,  for  the 
work  of  resuming  and  completiug  the  tuuuel  conduit  between  the  dis- 
tributing reservoir  and  the  new  reservoir  near  Howard  University  and 
for  the  other  works  connected  therewith,  includiug  the  latter  reservoir. 

Estimates  are  submitted  for  repairing  the  north  connection  of  ihe 
by-couduitat  the  DulecarlialteBervoir;  for  repairing  the  Conduit  liond; 
for  resuming  work  upon  the  Washington  Aquedact  Tunnel  and  new 
reservoir  and  tlieir  accessories;  for  building  a  combined  storehouse  and 
stable  at  Great  Falls ;  for  purchase  or  condemnation  of  a  site  for  a 
storage  yard ;  for  protecting  the  inlet  to  the  conduit  at  Great  Falls,  and 
for  operation,  maintenance,  and  repair  of  the  Washington  Aqueduct  and 
its  accessories. 

Ftill  explanation  of  these  estimates,  all  of  which  have  my  approval, 

is  given  in  the  report  of  the  ofttcer  in  charge. 
The  estimates  for  the  fiscal  year  ending  June  30, 1899,  are  as  follows: 

For  rRpairing  the  iiortfa  oonncction  of  the  by-condait,  Ualecnrlta  lies- 

iTvoir   *;f,000.00 

For  repairing  tho  Comlnit  Road   5,000.00 

For  resuniing  and  coinpletiug  work  upon  the  Washington  Aijneduct  Tuu- 

nel  and  new  reservoir  and  their  nocessoricg   805, 850. 30 

For  building  conibined  storeliuiiBe  and  Htalileat  Great  i''all8   3,  000.00 

For  pnrchaae  or  condemtiatiun  of  a  site  for  a  Htoraguyard   10,000.00 

J-'or  protection  to  the  inlet  to  the  conduit  at  (Jreat  FaJla   5,000,00 

For  operation,  maintenance,  repair,  etc.,  of  the  Aqnednot  and  ita  accee- 

HorfeB   21,000.00 

Totol   852,850.30 

WASIITN<;T0N  A<H7KI>UCT,  district  of  COLUMBIA,  1897. 

Amount  appropriated  by  act  of  .Inne  11, 1896   'tW,  000. 00 

JmieSO,  Ita/J,  amoiiut  expended  during  flsonlyear   10,,338.92 

Jnly  1, 1897,  balan<^o  nnexpended   661. 08 

July  1, 1807,  ontataoding  HabilltieH  

Jnly  1, 1897,  balauco  available   43. 73 

AmonntthatooD  bepniAtably  expended  in  flHcalyoaTeudingJnnn30,1899.  *K52,  t^.30 

WASHIN«TON  AllUKimCT,  DISTRICT  OF  COLUMBIA,  IWW. — INBBRTING  VALVKS. 

Amoiint  appropriated  by  act  of  .Inne  11, 1896   $5, 000. 00 

Jnno  30,  1897,  nnionnt  expended  dnring  fiaeal  year   4, 758. 68 

Jnly  1,  1897,  b.iltince  unexpended   241.32 

(See  Api>endix  A  A  A  1.) 

2.  Twreming  tlie.  water  supply  of  WoHhington^  T).  C. — All  operations 
on  tliis  iiroject  are  suspended.  A  watclimau  hfis  been  omployetl  during 
the  year  at  the  new  reservoir,  whose  duties  include  guarding  the  stone 
at  the  mouths  of  all  the  shafts  except  the  one  at  Foundry  Branch, 
which,  is  under  tlie  care  of  tbe  watchman  at  the  distributing  reservoir. 

liaixing  the  height  of  the  dam  at  Qreat  Fails. — By  act  approve<l  March 
2,  1896,  $12r),00()  of  tbe  balance  remaining  from  the  appropriations  fbr 
"Increasing  the  water  supply  ()f  Washington,  D.  0,,"  waa  made  avail- 
able for  raising  tlie  height  of  the  dam  at  Great  Falls  and  other  works 
rendered  necessary  by  the  raising  of  the  dam  and  for  damages  ou 
account  of  flooding  of  lands  and  other  damages. 

The  dam  extended  from  the  Virginia  to  the  Maryland  shore,  crossing 

*  ^806, 850. 90  of  tliia  amount  is  for  resnming  worls  upon  the  AVashington  Aqnodact 
Tunnel  and  new  rt«ervoir  and  their  acceSBoriea. 
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OonnB  Island.  Its  total  length  vas  2,877  feet  and  its  top  width  7  feet 
0  iuches  in  tbe  Maryland  channel  and  8  feet  S  inches  across  Conns 
Island  and  in  the  VirgiDia  channel.  The  dam  was  raised  2.5  feet,  so 
that  at  its  low-water  stage  the  river  wonld  just  flU  the  mouth  of  the 
condait.  Until  December,  1895,  sandstone  was  obtained  from  tbe 
United  States  quarry  at  Seneca,  and  was  boated  down  the  Chesapeake 
and  Ohio  Canal  to  Great  Falls.  On  January  21, 181)6,  authority  was 
granted  by  the  Chief  of  Engineers  to  obtain  stone  by  contract,  and  on 
March  28,  18&6,  a  contract  with  Mr.  Asa  B.  Cook,  of  Petersburg,  Va., 
was  approved  by  the  Chief  of  Engineers  for  furnishing  about  1,100 
cubic  yards  of  granite  dimension  stones  at  $18  per  cubic  yard  and 
about  100  cnbic  yards  of  granite  coping  stones  at  $27  per  cubic  yard. 
Time  of  commencement  of  contract,  April  10, 1806;  tfuie  of  completion, 
July  1,  1806;  extendeil  by  authority  of  the  Chief  of  Engineers  to 
September  15, 1896,  and  fttrther  extended  to  November  16, 1806.  Com- 
pleted November  7, 1806. 

Tlie  work  of  laying  atone  was*comuieiiced  in  October,  1895,  and  sus- 
pended for  the  winter  in  November,  1895.  Operations  were  resumed 
on  April  20, 1800,  and  completed  on  November  25, 1890.  By  the  use  of 
horizontal  movable  wooden  bulkheads  and  sand  bags  and  by  cnlking 
the  smaller  leaks  a  cheap  and  efficient  cofferdam  was  devised,  by  means 
of  which  stone  was  laid  against  a  head  of  4  or  5  feet.  Biprap  lor  revet- 
ting the  upstream  side  of  the  dam  was  obtained  from  the  Government 
quarry  at  Seneca,  and  was  boated  down  the  canal. 

During  the  working  period  there  were,  excluding  only  Sundays  and 
national  holidays,  two  hundred  and  eighty-three  working  days,  eighty- 
I  four  of  which  were  lost  on  account  of  high  wati^r  in  tiie  Potomac  Uiver 
and  twenty-three  for  want  of  stone  from  the  contractor,  leaving  one 
hundred  and  seventy-six  days  (including  those  on  which  rain  fell) 
available  for  the  completion  of  all  opwations  connected  with  work 
upon  the  dam  itself. 

The  total  length  of  dam  raised  was  2,751  linear  feet,  and  in  doing 
this  work  1,026  cnbic  yards  of  coping  was  taken  up  firom  the  crest  of 
the  old  dam,  and  1,669  cnbic  yards  of  cut  stone,  1,046  cubic  yards  of 
coping,  350  cubic  yards  of  concrete,  and  5,108  cubic  yards  of  riprap 
revetment  were  phiced  in  the  new  work.  In  addition,  1,308  5-foot 
anchor  bolts  and  1,307  clamps  were  set  in  the  masonry. 

To  streugtlien  the  conduit  against  increased  internal  pressure  the 
embankments  in  which  the  conduit  rests  were  widened  in  twelve  places 
by  the  addition  of  4,723  cubic  yards  of  earth,  making  a  total  of  9,870 
cnbic  yards  of  materials  used  for  this  purpose.  Of  this  amount  5^147 
cubic  yards  was  i>laced  during  the  preceding  fiscal  year,  3,480  cubic 
yards  of  which  was  charged  to  the  appro{>riation  fisr  preservation^ 
maintenance,  and  repair  of  the  Washiugton  Aqueduct. 

Upon  recommendation  of  the  Chief  of  Engineers,  approved  by  tlie 
Secretary  of  War,  an  officer  of  the  Corps  of  Engineers  was  appointed 
to  meet  an  engineer  Belected  by  the  Chesapeake  and  Ohio  Canal  Com- 
pany to  form  a  commission  to  report  upon  the  probable  damage  to  the 
company  by  raising  the  dam  at  Great  Falls.  The  two  commissioners 
recommended  "that  the  canal  authorities  release  the  United  States 
from  all  claims  for  damages  to  the  canal  embankment  and  lowpath  by 
reason  of  raiMing  the  dam  2A  feet  as  authorized  by  the  act  of  March  2, 
1895,  and  that  the  United  States  pay  the  estimated  cost  of  the  pro- 
tectaoo,  $15,000."  This  recommendation  was  approved  by  the  Secretary 
ofWar,  and  the  ofBcer  in  charge  of  the  aqueduct  notified  the  general 
manage  of  the  canal  that  he  was  autliorized  to  pay  the  company  $15,000 
upon  condition  that  tbe  trustees  should  execute  a  paper  releasing 


Digiiized  by 


542       BEPORT  OF  THE  CHIEF  OF  ENGINEERS}  U.  8.  ARMY. 


the  United  States  from  all  claimB  for  damages  on  account  of  raising  the 
daiUf  and  should  formally  authorize  in  writing  an  official  to  receive 
the  sum  in  qaestiou.  This  was  done  and  the  award  was  paid  on  Feb- 
ruary 13, 1897. 

Arecentinspection  shows  that  since  coinpletiou  the  dam  has  suffered 
no  injuiy  either  from  ice  or  freshets. 

The  work  of  raising  the  dam  and  strengthening  the  conduit  has  been 
completed  at  a  cost  considerably  below  the  original  estimate,  leaving  a 

surplus  of  $23,627.21. 

July  1,  1896,  balance  unexpended  ;   $73,734.19 

Jnce30,  1897,  amount  expended  during  fiscal  year...   49, 106.  98 

Jnly  1,  1897,  balance  unexpended   23,627.21 

(See  Api>endix  A  A  A  2.)  . 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINOS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN  THE 
DISTRICT  OF  COLUMBIA. 

Officers  in  charge:  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of 
Engineers,  to  Kebruai  y  IG,  1S97,  with  Lieut.  Jolm  S.  Sewell,  Corps  of 
Engineers,  under  hia  iinmediato  orders;  iu  the  temporary  charge  of 
Lieutenant  Sewell  from  February  IG  to  March  9,  1897;  and  in  the 
charge  of  Col.  T.  A,  Bingham,  U.  S.  A.,  since  March  9,  1897. 

The  I'jxecutive  Mansion  has  received  the  usual  care  and  su(;h  repairs 
and  improvements  as  the  funds  available  would  admit.  Much  repaint- 
ing has  been  done  to  the  interior  and  exterior  of  the  building,  and  new 
furniture,  Ciirpets,  matting,  curtains,  etc.,  have  been  Bup)>Iied  from  time 
to  time  when  necessary.  Extensive  repairs  have  been  made  to  the  tin 
roof  covering.  Kepairs  of  various  kinds  have  been  rande  to  the  green- 
houses connected  with  the  Mansion,  and  a  contract  lias  been  entered 
into  for  the  ironwork  and  the  woodwork  required  for  the  repair  of  the 
west  wing  of  the  conservatory. 

Every  eSbrt  has  been  made  to  maintain  the  Washington  Monument 
and  its  machinery  in  good  condition,  and  to  continue  the  improvement 
and  ornamentation  of  the  a<^jacent  gronnds. 

All  boilers  and  machinery  liavebeen  carcfnlly  overhauled  and  cleaned, 
and  the  work  of  repainting  the  ironwork  of  the  interior  of  the  monument 
has  been  completed. 

The  elevator  receives  the  most  careful  attention,  beiu^  constantly 
inspected  by  experts,  and  is  b^eved  to  be  as  safe  as  it  is  in  the  power 
of  man  to  make  it. 

There  were  1G5,595  visitors  to  the  top  of  the  shaft  during  the  year, 
making  a  t^tal  of  1,409,822  i>erson8  who  have  made  the  ascent  since  the 
monument  was  oi>ened  to  the  public,  October  9, 1888. 

The  improvemen  t  of  the  monument  gronnds  has  been  continued ;  the 
grading  has  been  completed,  and  a  new  gravel  roadway,  857  feet  long 
and  <'tO  feet  wide,  constructed  in  the  northeast  part  of  the  grounds. ' 

Extensive  improvements  have  been  made  to  the  building,  No.  1725  F 
street  NW.,  occupied  by  the  War  Department  branch  of  the  Govern- 
ment Printing  Office.  The  old  annex  has  been  torn  down,  a  new  brick 
annex  constructed,  the  old  main  building  thoroughly  rei>aired  and 
repainted,  and  a  new  steam-heating  apparatus  introduced. 

The  house  on  Tenth  street,  between  E  and  F  streets  NW.,  where 
Abraham  Lincoln  died,  has  been  purchased  by  the  United  States  for 
the  sum  of  $30,000,  as  provided  in  the  act  of  Congress  approved  June 
11, 1896.  The  sum  of  $1,000  was  also  provided  in  the  same  act  for  the 
repair  of  the  building  after  purchase,  bat  as  it  was  found  that  the  Bum 
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of  $4,000  wonld  be  reqaired  to  place  the  bnildiu^  in  thorough  repair 
repairs  were  made  to  the  roof  only,  at  a  cost  of  $173,  leaviug  a  balauce 
of  $827.  No  additional  repairs  will  be  made  ])ending  furtlier  action  of 
Congress  in  connection  with  this  building. 

Monthly  inspections  have  been  made  of  the  various  buildings  occupied 
by  the  War  Department,  except  the  State,  War,  and  Kavy  building, 
in  connection  with  tbeir  care,  repair,  and  safety. 

At  the  propagating  gardens  and  nurseries  extensive  repairs  were 
made  to  the  greeuhouses;  about  500,000  plants  were  propagated  for 
use  in  the  public  parks,  shops  and  Btorcbooses  were  repaired,  and  a 
new  greeuhoase  was  constructed. 

The  asphalt  roadways  in  Judiciary  Square  and  the  Executive  Man- 
sion grounds,  and  the  asphalt  footwalks  iu  Mount  Vernon  Square, 
Smithsonian  grounds,  Lincoln  and  Stanton  parks,  and  iu  two  of  the 
smaller  improved  reservations  have  been  extended,  and  repairs  have 
been  made  to  the  asphalt  roads  in  the  ^Executive  Mansion  grounds  and 
the  Smithsonian  grounds,  and  to  the  walks  in  Jndiciiiry,  Lafayette, 
Farragut,  and  Franklin  parks  and  Dnpont  and  Washington  circles. 

Extensive  improvements  have  been  made  in  Hancock  Place,  on  the 
north  side  of  Pennsylvania  avenue  between  Seventh  and  Eighth  streets 
northwest,  including  the  erection  of  a  low  ornamental  stone  wall,  with 
granite  entrance  ste^js  on  the  east  and  south  sides  of  the  reservation, 
and  the  construction  of  asphalt  walks. 

The  foundation  for  the  pedestal  of  the  statue  of  Qm.  John  A.  LopuL 
has  been,  constructed  in  Iowa  Circle. 

Much  damage  was  done  to  the  trees  and  shrubbery  in  the  parks  and 
some  damage  to  the  buildings  by  the  severe  hurricane  which  visited 
Washington  on  the  night  of  September  29, 189C.  The  damage  to  the 
trees  was  mainly  to  the  silver  poplars,  silver  maples,  and  the  ash, 
although  the  evergreens  suflered  to  a  limited  extent. 

Electric  lamps  have  been  installed  in  Lafayette,  Franklin,  Judiciary, 
and  Lincoln  parks,  and  the  gas  lamps  in  ti^ose  parks,  with  some  few 
exceptions,  discontinued. 

Extensive  improvements  have  been  made  to  the  telegraph  line  con- 
necting the  Capitol  with  the  Departments  and  the  Government  Printing 
Office.  Filty-fi  ve  new  chestnut  poles,  from  60  to  80  feet  in  length,  have 
been  erected,  the  wires  transferred  from  the  old  poles,  new  wire  putnp 
where  required,  and  the  old  poles  taken  down  and  removed.  Thedesira- 
bility  of  replacing  the  present  overhead  system  with  underground 
conduits  and  cables  is  submitted  for  the  action  of  Congress. 

Considerable  damage  was  done  by  a  storm  in  February,  1897,  to  the 
iron  i)ile  whurf  at  Bridge  Creek  landing,  Virginia,  near  Wakefield,  the 
birthplace  of  Washington.  This  damage  has  not  been  repaired,  as  there 
are  no  funds  available  for  the  work. 

The  officer  in  charge  invite**  attention  to  the  projffiety  of  erecting  a 
sejjarate  building  for  office  purposes  for  the  President  of  the  United 
States. 

He  also  recommends  the  extension  of  the  electric-light  system  to 
include  t1)0  Executive  Mansion  grounds.  Monument  and  Smithsonian 
parks,  the  improvement  of  several  reservations,  the  construction  of  an 
asphalt  walk  on  the  border  of  the  ellipse  south  of  the  Executive  Man- 
sion, and  necessary  legislation  for  better  defined  regulations  than  now 
exist,  for  the  x>rotection  of  the  national  park  grounds  in  the  District  of 
Columbia,  and  for  the  better  security  and  cojufort  of  the  public 

Attention  is  invited  to  the  detailed  report  of  the  officer  iu  charge, 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
Jane  30,  1899. 
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Ilia  estimates  nro  ns  follows : 

Tor  improTement  and  care  of  public  biiildiugs  und  ground»  in  cliarge  of 

the  Chief  of  Engineere  $178,371.00 

For  cotupenHatioQ  of  persoiis  niuployetl  on  public  buildings  and  grounds .  58,  SOO.  00 
For  repair  of  oxistinj;  telegraph  HuoB  connecting  Capitol  and  Departiu«its  -  1,500,00 
For  contm<;ent  and  luoideutnl  expenses  of  pubUo  bnildiugs  and  grounds.  600. 00 
For  cnro  of  Washington  Monninent  and  mauitonauoe  of  luevator : 

Salaries  of  employees   $9, 060. 00 

Fael,  lights,  contiugencius,  utc   3,000.00 

*     '  *   13,060.00 

Total   360^631.00 

(See  Appendix  B  B  B.) 

NOKTHEKN  AND  NORTHWESTERN  LAKES— SURVEYS— CORRECTING 
ENGRAVED  PLATES— PRINTING  AND  ISSUING  OF  CHARTS 


Local  surveys  on  tlie  Great  Lakes  by  ofHcers  of  the  Corps  of  Engineers 
date  from  the  early  part  of  tlie  present  century,  and  tbe  files  of  this 
office  contain  maps  made  by  such  officers  as  far  back  as  tbe  year  1817; 
from  that  time  up  to  1811  the  surveys  were  made  only  in  coiiunction 
with  improvements  of  various  lake  harbors  and  rivers  tributary  to  the 
lakes,  but  by  that  time  the  ueeds  of  uavigation  had  grown  so  as  to 
demand  something  much  more  than  the  local  aud  disconnected  maits 
resaltiiig  from  such  surveys,  and  it  was  recognized  that  nothing  lestt 
than  a  complete  charting  of  the  whole  lakes  and  their  conuecting 
waterways  would  meet  the  requirements  of  the  commerce  to  wMeh  they 
were  destined.  The  "Surrey  of  the  Northern  and  Northwestern  Lakes," 
as  a  systematic  and  connected  work,  was,  therefore,  iuangurated  by  the 
act  of  March  3, 1841,  which  appropriated  $15,000  tor  that  purpose.  The 
work  was  duly  assigned  to  the  Corps  of  EugineerH,  and  its  continua- 
tion to  completion  in  1883  was  provided  for  by  forty  additional  appro- 
priations of  amounts  varying  from  $10,000  to  $175,000,  aggregating, 
with  the  final  appropriation  of  August  7, 188li,  a  grand  total  of  $2,039,870. 
The  field  work  was  completed  and  tlio  Lake  Survey  office,  which  had 
been  located  in  Detroit,  Mich.,  during  the  whole  uiterveuing  period, 
except  for  a  short  time  after  the  beginning  of  the  work,  when  it  was  at 
Buffalo,  N.  Y.,  was  closed  in  August,  1883,  the  records  of  the  office 
being  transferred  to  the  office  of  the  Chief  of  Engineers,  U.  S.  A.,  in 
Washington,  D.C.,  where  tliey  still  remain.  The  final  report  of  the  sur- 
vey was  printed  in  November,  1882,  The  total  cost  of  the  entire  work, 
including  the  engraving  and  printing  of  all  charts,  was  $2,937,49(}.(>8, 
or  $2,382.32  less  than  the  total  appropriated,  and  this  surplus  was  there- 
niwn  returned  to  the  United  States  Treasury.  The  survey  involved  a 
vast  amount  of  astronomiciil,  topographical,  and  hydrograi)hical  work, 
all  of  which  was  executed  with  the  utmost  skill  and  accuracy.  The 
resulting  charts  were  not  excelled  by  any  that  ha<l  been  i)rodu<!ed  by 
any  nation  up  to  that  time,  and  fully  supplied  the  needs  of  navigation 
under  the  conditions  then  existing. 

The  work  of  printing,  electro  typing,  and  issuing  charts  for  the  use 
of  navigators  and  use  in  connection  with  lake  harbor  improvements 
or  other  official  purposes,  lias  been  provided  for  since  1883  by  ap]>ro- 
priations  aggregating  $33,01*0,  and  during  the  same  period  a  total  of 
$11,372.92,  derived  from  the  sale  of  charts,  has  been  turned  kito  the 
United  States  Treasury,  making  the  net  cost  of  this  service  for  tbe  past 
fifteen  years  $21,627.08. 

Up  to  February  20, 1890,  charts  were  issued  free  to  vessels  navigat- 
ing the  Lakes,  one  set  to  each  registered  vessel;  additional  charts 
furnished  to  such  vessels,  or  those  lurnished  to  other  private  parties, 
being  sold  at  the  price  of  30  cents  each.   From  the  above  date  the  free 
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issae,  except  for  official  purposes  of  the  Government,  was  discontiimed 
by  OongresBional  action,  and  s^es  were  made  at  a  uniform  rate  of  30 
cents  each  nntil  July  6, 1890^  since  which  time  the  price  has  been  20 
cents  each,  except  as  fbllows:  Lake  Snperior  new  (1895)  chart,  26| 
cents;  Chicago  Lake  Front  (1^02),  26  cents;  BTiffalo  Harbor  and 
Iifiagara  Biver.  6}  cents;  and  Brie  HarbOT  and  Presque  Isle,  10  cents. 

Because  of  the  wonderful  increase  of  commerce  on  the  lakes  and  the 
greatly  increased  draft  of  vessels  now  engaged  in  it  as  a  result  of  recent 
improvements  of  harbors  and  waterways,  it  has  become  highly  impor- 
tant that  areas  which  have  been  sufficiently  surveyed  and  charted  for 
the  old  condition  of  a  12-foot  navigation  be  resurveyed  and  recharted. 
A  great  deal  has  already  been  done  in  this-direction  under  appropriations 
m^e  since  1889  "for  sarveys,  additions  to  and  correcting  engraved 
plates,"  the  aggregate  of  nine  snccessive  appropriations  for  that  pur- 
pose up  to  June  30, 1897,  being  $165,000.  This  has  enabled  many  locali- 
ties to  be  reexamined,  and  Las  been  espedally  important  as  providing 
the  means  for  a  resnrrcy  of  the  greater  part  of  tiie  St.  Marys  Biver; 
but  very  much  more  remains  to  be  done  to  perfect  the  general  system 
of  charts  to  the  needs  of  the  present  conations  of  navigation,  and  it  is 
of  the  highest  importance  that  it  be  done  as  soon  as  possible.  The  esti- 
mate of  950,000,  sabmitted  b^ow,  is  for  this  purpose,  and  it  is  urgently 
needed,  if  the  work  is  to  be  pushed  to  a  speedy  completion. 

Operations  connected  with  these  additional  sorveys,  correction  of 
plates,  and  issne  of  charts  daring  the  fiscal  year  ending  June  30, 1807, 
have  been  as  follows : 

Surveys. — The  field  work  for  the  resurvey  of  the  St.  Marys  river  was 
completed,  including  the  necessary  hydrography  and  topography,  the 
triangnlation  between  Lake  Superior  and  Straits  of  Mackinac  com- 
pleted and  adjusted;  Mackinac  base  line  accurately  remeasured;  pre- 
dse  levels  carried  from  Charlotte  Biver  to  Detour,  and  some  corrent 
measnrements  made  and  magnetic  observations  taken  at  several  points. 
In  oonneotion  with  the  work  a  study  bearing  on  the  variatioiiL  in  lake 
levels  has  been  inangnrated. 


DaUt  and  omotiiite  ^  lyrpropriaHotM  for  wrMjr  o/ JTorf^om  Md  NoiikmuUtn  ZofcM. 


March  3, 1841   $15,000 

May  18, 1842   20,000 

Much  1^1813   30,000 

Jim6l7,1844   20,000 

March  IL 1846   30,000 

Angnrt  8, 1846   26,  000 

Angnat  12, 1848   25,000 

March  3, 1849   10,000 

September  28,  1850   35,000 

March  3, 1851   35,000 

Angast  30, 1^3   36, 000 

March  3, 1853   60,000 

August  6,  1854   60,000 

March  3, 1855   50,000 

Angnat  80,  1856   50, 000 

March  3, 1857    60,000 

JnnelS,  1858   75,000 

March  8, 1859   75,000 

JuoeSl,  1860   75,000 

March  2,  1861   75,000 

Jnly  6, 1862    106, 000 

Febniary  9, 1863   106, 879 

July  2, 1884   100,000 

February  38, 1866   135, 000 

June  13, 1866   SaOOO 

Much  3, 1867   77,600 


97  36 


March  3, 1868   $77,600 

Jnly  20,  1868   75,000 

March  3, 1869   100,000 

July  16,  1870   100,000 

March  3, 1871   175,000 

June  10,1872   175,000 

March  3, 1873   175,000 

June  28,  1874     176,000 

March  3, 1875   160,000 

Jnly  31,  1876  (not  including 
916,000  applied  to  rarrev  of 

MisBiaaippi  River).   8^000 


March  3,  1877  (not  inclnding 
$^,000  applied  to  survey  of 
Miasissippi  River  and  inc  lud- 
ing  $9,600  received  ft-om  sale 

of  ateamera)   94,  COO 

June  30,  1878  (act  including 
$49,600  applied  to  survey  of 

MiBsiasippl  River)   49, 600 

March  3, 1879   85,000 

June  16,  1880   40,000 

March  3, 1881   18^000 

August  7, 1883   12,000 


Total   8,989,879 
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PRINTIMO  AND  I0SOB  OF  CHARTS  FOR  USE  OF  NAVIGATORS  AND  BLKCTBO TYPING 
COPPKRPLATKS  FOR  CHART  PRIDTTUia. 


HATObS,188S   $3,000 

Jiay7,1884   3,000 

March  3, 1885   3,000 

Aafir«st4, 1886   2,000 

March  3, 1887    2,000 

October  2,  1888   2,000 

March  2, 1889   2,000 

Angtut  90, 1890   2, 000 

MBToh3,18ei   2,000 


Ansnst  5, 1892.. 
HarohS,  1893... 
Angast  18, 1894. 
March  2, 1895... 
Jane  11,  1896... 
Jane  4, 1897.... 


Total 


»3,000 
2,000 
3,000 
2,000 
3,000 
2,000 


33,000 


BUBTSTB  AND  ADinnONS  TO  AND  GOBBXCTINO  SNOUTXD  PLATES. 


March  2,  1889 
Aagnst  30, 1890. 
March  3, 1891... 
Anga8t5,1892.. 
March  3, 1893... 
AngMt  18, 1894 . 


«5,000 
10,000 
10,000 
6,000 
35,000 
36,000 


March  2, 1896   436,000 

June  11,  1896    35,000 

June  4, 1897    85,000 


Total   155, 000 


Cfharta* — ^0ndw  the  snpenrision  of  this  office,  and  during  the  flacal 
year,  additions  have  been  made  to  the  engraved  plates  of — 


Lake  Snporior,  No.  3. 

Portage  Lake  and  Kiver,  Lake  Snperior. 

River  Ste.  Marie,  No.  1. 

Rlrer  Ste.  Marie,  No.  2. 

Straits  ot  Mackinac. 

North  end  of  Lake  Michigan. 

Sonth  end  of  Lake  Michigan, 

Beaver  Island  Groap,  Lake  Mlchif^an. 

North  end  of  Green  Bay,  Lake  Michigan. 

Sonth  end  of  Green  Bay,  Jjake  Michigan. 

Coast  chart,  No.  6,  Lake  Michigan. 

Coast  chart,  No.  9,  Lake  Miohizan. 

Grand  and  Little  TraTeise  Imys,  Lake 

Michigan. 
I<ake  Huron. 

Saginaw  Bay,  Lake  Horon. 
Lake  St.  Clair. 


Detroit  River. 
Lake  Erie. 

Coast  chart,  No.  1,  Lake  Erie. 
Coast  chart,  No.  2,  Lake  Erie. 
Coast  chari^  No.  3,  Lake  Erie. 
Coast  chart,  No.  4,  Lake  Erie. 
Coaat  chart,  No.  5,  Lake  Erie. 
Coast  chart.  No.  6,  Lake  Erie. 
Coast  chart.  No.  7,  Lake  Erie. 
Sandnsky  Bqr,  Lake  Erie. 
Lake  Ontario. 

Coast  chart.  No.  1,  Lake  Ontario. 
Coast  chart,  No.  4,  Lake  Ontario. 
St.  Lawrence  River,  No.  4. 
St.  Lawrence  River,  No.  5, 
St.  Lawrutoe  Biver,  No.  6. 


Ohart  2!To.  3,  St.  Marys  Biver,  is  finished,  bat  will  not  be  published 
nntil  theimprorements  now  in  progress,  and  shown  on  it,  are  completed. 
Kew  chart  Ko.  2  is  abont  half  finished,  and  ctiart  ^o.  1  is  in  hand. 
These  three-charts  will  all  be  completed  during  the  coming  fiscal  year. 

The  projection  of  a  new  chart  of  Lake  Michigan  (scale  1  : 400,000) 
was  commenced,  and  at  the  close  of  the  year  about  one-third  of  the 
work  was  completed. 

The  nnmber  of  charts  sold  or  issued  from  the  United  States  Engineer 
Office  at  Detroit,  Mich.,  for  official  use  during  the  year  was  4,154. 
Of  these,  4  were  sold  at  3L  cents  each,  6  at  30§  cents  each,  101  at  27 
cents  each,  245  at  26f  cents  eiich,  28  at  25  cents  each,  3,402  at  20  cents 
each,  27  at  10  cents  each,  14  at  7  cents  each,  and  6  at  6^  cents  each; 
319  were  issued  fur  official  use.  In  addition,  a  nnmber  of  charts  were 
sold  tcom  this  office.  The  total  proceeds  from  sale  of  charts  was  $798.62^ 
which  was  tamed  into  the  United  States  Treasury. 

(See  Appendix  0  0  01.) 

Preservation  of  bench  maris  along  the  Erie  Oanal, — In  November, 
1896,  the  attention  of  this  office  was  called  by  the  superintendent  of 
the  New  York  State  land  survey  to  the  threatened  obliteration  of  bench 
marks,  by  the  enlargement  of  the  Erie  Canal,  which  were  established 
by  the  United  States  Lake  Survey  in  1875.  Allotments  aggregating 
$387.25  were  made  from  appropriation  for  "Survey  of  Northern  and 
Northwestern  Lakes,"  for  the  purpose  of  making  the  necessary  exami- 
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nation,  purchase  of  iDstruments,  and  of  establishing  benchmarks  sup- 
plementary to  the  original  Hue.  This  work  was  assigned  to  Maj.  W,  S. 
Stanton,  Corps  of  Engiueers,  and  his  report  thereon  will  be  found  in 
Appendix  C  0  O  2. 

Examination  of  shoals  in  Lake  Erie. — An  examination  was  made  in 
July,  1896,  for  the  unknown  rock  supposed  to  be  2  miles  £SE.  of 
Starve  Island  Buoy,  on  which  the  steamship  John  Oadea  stranded,  and 
also  for  a  rock  supposed  to  be  eastward  of  Kellys  Island.  A  very 
dangerous  rook  was  discovered,  looatedj  and  buoyed  directly  in  the 
course  of  steamers  plying  between  Put-in- Bay  and  Lakeside.  Three 
other  less  dangerous  rocks  were  found,  and  located  on  t&e  chart.  The 
rock  reported  east  of  Kellys  Island  was  not  found.  This  work,  costing 
1750,  was  assigned  to  Col.  Jared  A.  Smit^,  Corps  of  Engineers,  and 
his  report  thereon  will  be  found  in  Appendix  0  C  C  3. 

EiUnaUfor  thefi»9dl  j/ear  ending  Jtau  1S99. 


For  printing  and  laming  oharts  for  use  of  naTigatfnv  and  elsctrotyping 
plates  for  chart  printing     9^  000. 00 

For  BorveyB  and  otaer  espenBea  connected  with  correcting  and  extending 
the  charts,  inolnding  resnrvey  of  St.  Marys  fiivefi  to  be  avulable  nntu 
expended   50,000.00 


Total   63,000.00 


Jnly  1,  irae,  balance  nnexpended  $29,966.08 

Amount  apimipriated  by  sundry  civil  aot  approved  Jnne  4, 1897   VSS,  000. 00 


54, 966.03 

Jane  30,  1897,  amount  expended  daring  fiscal  year   20, 261. 09 


Jnly  1,  1887,  balance  unexpended   34,703.94 

Jnly  1,  1897,  outstanding  fiabUitleB   876. 60 


July  1,  1897,  balance  available   33, 828. 44 

Annual  water  UveU  of  the  northern  and  northwestern  lakes, — A  table 


showing  the  monthly  means  of  water  levels  &om  Jnly  1, 1896,  to  June 
30, 1897,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie,  Ashtabula, 
Cleveland,  and  Monroe,  Lake  Erie;  at  Milwaukee,  Lake  Michigan;  at 
EBcauaba,on  Greou  Bay  (no  observations  being  made  at  this  latter  place 
from  December,  1896,  to  April,  1897,  inclusive) :  at  Sand  Beach,  Lake 
Huron,  and  at  Sault  Ste.  Marie  and  Marquette,  Lake  Superior,  being  in 
*  continuation  of  that  published  in  the  Annual  Report  of  the  Chief  of 
Engineersfor  1896,  together  with  plates,  which  are  continuations  of  those 
published  in  the  Beport  for  1892,  will  be  found  in  Appendix  O  0  C  4. 

HAPS  AND  PLANS. 

Under  the  supervision  of  this  Office  an  edition  of  each  df  the  fbllow- 
ing  maps  and  plans  has  been  printed  and  distributed: 

Map  of  the  Department  of  the  Columbia. 
Map  of  seat  of  irar  in  the  East— Tnrkey  and  parts  adjMent. 
Illinois  and  Mississippi  Canal.   Detailed  drawings.   Canal  around  fhe Lower 
Baplds.  Bock  Biver.   In  46  sheets. 

BBOONNAISSANOBB  AND  BXPLOBATIOI7S. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  departments  engaged  in  preparing  such  maps  and  making 
such  surveys  as  were  required  by  their  respective  commanding  officers : 

H^).  William  L.  Marshall,  Corps  of  jQngineers,  at  headquarters 
Department  of  the  Missouri. 


Digiiized  by 


548      BEPORT  OF  THE  CHIEF  OF  ENOIKEEBB,  U.  8.  ABHT. 


Lieut.  John  L.  Sehon,  Twentieth  United  States  In&ntry,  nntil  May  8, 
1897,  after  which  date  Maj.  Thomas  H.  Bany,  assistant  a4)atanf>*gea- 
eral,  at  headqaarters  Department  of  the  Golnmbia. 

Lieut  J.  F.Eeynolds  Landis,  First  United  States  Cavalry,  until  Tnne 
14, 1897,  after  which  date  Lieut.  J.  D.  Miley,  Fifth  Artillery,  at  head 
quarts  Department  of  California. 

Lieut.  C^eorge  T.  Langhorne,  First  United  States  Oavalry,  until  May 
8, 1897}  after  which  date  Lieut.  John  L.  Sehon,  Twentieth  United  States 
Infantiy,  at  headquiurters  Department  of  the  Colorado. 

Mty.  William  L.  Marshall,  Corps  of  Eogineors,  engineer  officer 
Department  of  the  Afissonri,  reports  that  no  field  work  was  done  dur- 
ing the  year;  that  ofBce  work  consisted  in  preparing  section  maps  of 
the  department,  as  required  and  directed  by  letter  dated  War  Depart- 
ment, Adjutant  GeneraPs  Office,  Washington,  December  \i,lS95;  six 
sheets  of  the  country  around  Forts  Leavenworth  and  Kiley,  Kans., 
and  four  sheets  of  the  country  around  Forts  Brady  and  Wayne,  Mich., 
were  prepared  and  issued  for  revision  and  completion.  In  accordance 
to  instructions  from  the  War  Department,  however,  all  this  work  was 
abandoned  and  a  new  system  introduced.  Maps  were  prepared  for  use 
of  department  commanders  and  other  officers  on  duty  at  department 
headquarters;  maps  were  mounted,  blue  prints  made,  and  instruments 
issued  to  officers  at  various  posts  for  use  while  on  duty  in  the  field. 

(See  Appendix  D  D  D  1.) 

Mf^.  Thomas  H.  Bar^,  assistant  a^ntant-general,  United  States 
Army,  acting  engineer  officer,  Department  of  the  Columbia,  from  May 
8, 1897,  reports  tiiat  field  work  conrasted  of  making  a  survey  and  set- 
ting grade  stakes  for  a  quarter-mile  race  track  for  athletic  purposes, 
and  of  minor  surveys  for  improvement  of  water,  sewerage,  and  drain- 
age systems  at  Yancouver  Barracks ;  office  work  consisted  of  revising 
map  of  the  department,  compiling  map  showing  location  of  Spokane 
Falls  and  Korthein  Bailway  from  Spokane  to  the  international  bound- 
ary, making  tracings  of  figures  and  apparatus  for  the  illastration  of 
cavalry  gymnastics,  compilation  of  sheets  of  "Military  Progressive 
Department  Map"  and  "  Progressive  Military  Map  of  the  United  States," 
under  instructions  from  War  Department  of  December  2, 1895,  and 
April  20, 1897,  and  in  the  making  and  issuing  of  numerous  maps,  trac- 
ings, and  blue  prints. 

TSee  Appendix  D  D  D  2.) 

Lieut.  John  D.  Miley,  Fifth  United  States  Artillery,  acting  engineer  • 
officer  Department  of  CaUforoia,  reports  ^at  the  energies  of  ivhe  office 
have  been  almost  exclusively  directed  to  carrying  out  instructions  from 
the  Adjutant-General  of  the  Army  of  December  1, 1895,  and  ceased  upon 
receipt  of  revised  instructions  dated  April  7, 1897;  a  new  index  map 
was  prepared ;  polyconic  projection  for  sheets,  in  accordance  with  these 
instructions,  was  prepared,  but  owing  to  lack  of  maps  showing  roads, 
etc.^  but  little  progress  has  been  made.  To  conform  to  the  act  of  the 
California  legislature  of  March  9, 1897,  relative  to  released  land  to  the 
Federal  Government,  maps  of  convenient  size  were  prepared  and  trans- 
mitted to  the  adjutant-general  of  the  department,  of  the  Presidio  of 
San  Francisco,  Fort  Mason,  Alcatraz  aud  Angel  islands,  Benicia  Arse- 
nal and  Barracks,  and  San  Diego  Barracks.  Maps  of  Sequoia  and  Gen- 
eral Grant  2Tational  parks  and  Tosemite  National  Park  have  been 
prepared  by  Lieutenants  Davis  and  Benson,  Fourth  United  States 
Cavalry,  for  use  in  prepaaring  the  sheets  of  the  Military  Information 
Department  Map. 

(See  Appendix  D  D  D  3.) 
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Lieut.  John  L.  Sehon^  Twentieth  United  States  Biitotry,  acting 
engineer  officer,  Department  of  the  Oolorado.  reports  that  excellent 
Tork  was  done  on  the  Prc^ressive  Military  Map,  the  section  cards 
returned  firom  the  several  detaohments  engaged  in  the  Add  revi^on  of 
the  same  indicating  that  more  satis&ctory  results  will  be  attained 
under  the  system  recently  adopted  than  obtained  under  the  mef^od 
first  followed.  "So  map  of  the  department  has  ever  been  prepared 
since  its  organization  with  the  present  territorial  limits,  and  it  is  pro- 
posed to  commence  a  drawing  for  the  production  of  such  a  map  con- 
taining all  obtainable  information  at  tiie  first  opportunity.  Maps  of 
portions  of  the  department  have  been  issued,  tracings  and  solar  prints 
made,  maps  mouutetL  and  othw  miscdlaneoos  work  done. 

(See  Appendix  D  D  D  4.) 

BSTDCATES  POB  AXOTTNTS  BEQmBED  FOB  SUBTBTB  AXD  BEOONNAIS- 
SANOBB  IN  UIUTABT  DBPABTUBHTB,  MtD  POB  UAFB,  UTOLUBIVB 
OP  WAX  VAPS. 

For  military  surreys  and  reconnaissimces  and  surreys  of  military 
reaerrations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  92,142.86  for  each  of 
seven  military  departments  west  of  the  Mississippi  Biver,  $15,000;  for 
publication  of  maps  for  use  of  the  War  Department,  inclusive  of  war 
maps,  $10,000;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi Biver  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  maike  sacb.  snrveys  and  prepare  sooh  maps  as 
may  be  leqnired  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  fbr  these  purposes,  and,  conse- 
quently, these  officers  have  been  very  much  cramped  for  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  &r  as  pos- 
sible, but  with  no  means,  even  ror  the  pnzohase  of  paper,  their  efforts 
are  limited  in  results. 

Paragraph  351  of  the  Army  Begnlations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  npon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Galls 
npon  this  department  to  perform  its  daty  under  tluB  regulation  can 
not  be  honored  ftom  lack  of  means. 

Interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtne  of  the  sundry  civil  act  of  March  2, 1889,  continues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  aUnded  to,  all 
those  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for 
some  time,  and  the  calls  for  them  can  only  be  honored  with  sets  deficient 
in  that  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to 
military  geography  which  could  with  little  expense  be  made  available 
for  the  information  of  officers  of  the  Army;  for  instance,  there  are  on 
the  office  files  detailed  maps  of  regions  of  Europe  which  may  become 
at  an  early  day  the  theaters  of  war,  and  it  would  be  of  great  advantaee 
to  the  service  if  sach  information  as  these  maps  give  could  be  made 
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available  for  the  study  of  officers,  especially  on  the  outbreak  of  hostili- 
ties. Were  the  means  provided,  this  office  would  be  glad  to  compfle 
and  to  dissemiQate  the  informatioD  on  its  files. 

It  is  the  policy  of  this  contitry  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  vill  be  condudTe  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  thia 
office  coold  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionaUy,  especially  when  the  material  was  on  its  fllea 

OFFICE  OF  THB  CHIEF  OF  ENOINBEBS. 

Buring  the  fiscal  year  ending  June  30,  1807,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants: 
Lieut.  Gol.  Alexander  Mackenzie,  * 
Oapt.  William  M.  Black,  untU  March  2, 1897, 
Gapt.  George  W.  Goethals, 
Gapt.  Joseph  E.  Knhn,  since  August  1, 1896, 
First  laent^  Chester  Hardina  until  August  18, 1896,  and 
First  Uent.  John  S.  Sewell,  from  March  16  to  April  1, 1897. 
Yery  respeotfiilly,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  €hn,,  Oki^  of  JsSnginewBf  U.  &  Army. 

Hon.  B.  A.  AiiOSB, 

Sooretarff  (if  War, 
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APPENDIX  No.  I. 


REPORT  OP  THE  BOARD  OF  ENGINEEBS, 

The  Boabd  op  EKaxNBBBS,  Abmt  Suildino, 

New  York  Citjf,  Julg  6, 1897. 
Genebal  :  I  have  the  honor  to  sabmit  the  annoal  report  reconntdng 
the  operations  of  The  Board  of  EngineerB  for  the  year  ending  June  30^ 
1897. 

The  following  changes  in  the  personnel  of  the  Board  have  taken  place 
since  the  date  of  the  last  annual  report: 

Under  date  of  July  15,  1896,  M^.  Charles  W.  Baymond,  Corps  of 
Engineers,  was  relieved,  and  M^.  Henry  M.  Adams,  Corps  of  Engineers, 
was  detailed  as  a  member  of  The  Board  of  Engineers. 

As  at  present  constituted.  The  Board  of  !^gineers  consists  of  the 
following-named  officers  of  the  Corps  of  Engineers:  Col.  Henry  M. 
Bobert,  president,  CoL  G.  L.  Gillespie,  M^J.  Henry  M.  Adams,  M%|. 
John  G.  D.  Knight,  and  Capt  H.  F.  Hodges. 

In  addition,  the  division  engineers  are  members  of  tiie  Board  when 
matters  pertaining  to  defensive  wturks  in  their  respective  divisions  are 
under  consideration. 

The  Board  has  considered  the  varions  sabjecta  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
snmmary  of  the  reports  rendered  thereon: 

1886. 

July  B.  On  emplaoements  for  lO-inoh  high-power  gnna  mounted  on  diaan>w^ 

carriages,  model  1896. 
Jnly  9.  On  requeat  of  Capt.  T.  L,  Casey,  Corps  of  Engfaieen,  tax  plans  fbr  nunrtar 

beds  and  platforms. 

Jnly  16.  On  dimmsions  in  plans  fat  emplaoements  for  lO-lnch  high-power  guns 
having  leibrence  to  lliose  now  in  prooess  of  cmstraotlMi  on  Delaware 
River. 

Jnly  17i  On  ihe  proposed  regulation  of  aeaooast  arttUery  Are. 
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July  34.  On  plans  and  eBtimatu  for  ammonitictti  hoirt  ibr  IS-lnoh  rifle,  mbmitied 
'by  First  Lieut.  C.  L.  Potter,  Corps  of  Engineers,  and  forwarded  by  Vaj. 

C.  E.  L.  B.  Davia,  Corps  of  Eugioeers. 
July  24.  On  ammnnition  oouTe^ors  and  cranes  for  batteries  for  S-inoh  and  lO-inoh 

gans  moanted  on  disappearing  carriages,  and  for  the  12-inoh  barbette 

guns,  San  Francisco,  Cat. 
July  24,  On  revised  typical  mortar  battery. 

Jnly  24.  On  machine  gons  reqnired  for  fortifications  and  moonts  for  the  same. 

Ang.  14.  On  platform  for  12-inoh  steel  mortar  moanted  on  the  Uoited  States  disap- 
pearing carriage,  model  1896. 

Aug.  14.  On  platnrm  for  10-inch  B.L.B.  monntedou  the  United  Statesdisappearing 
carriage,  model  1896. 

Ang.  14.  On  the  general  snbjeot  of  ammnnition  delivery  in  modem  batteries. 

Ang.  14.  On  emplacement  for  13-inch  B.  L.  B.  moanted  on  the  United  States  disap- 
pearibg  carriage,  model  1896. 

Ang.  22.  On  platform  for  i2-inch  B.  L.  B.  moanted  on  the  United  States  disappearing 
carrii^,  model  1896. 

Sept.  10.  On  suggestion  from  the  Chief  of  Ordnance  of  September  2,  1896,  relative 
to  the  arrangement  of  a  manhole  for  access  to  well  cylinder  of  dlsappeai- 
ing  gnn  carriages. 

Sept.  10.  On  retention  of  Government  reservation  in  Baldwin  Conn^,  Ala.,  for 

military  purposes. 

Sept.lO.  On  data  necessary  to  enable  the  Board  to  prepare  a  platform  drawing  for 
10-inch  disappearing  carriage,  all-round  fire.  I 

Sept.  11.  On  the  subject  of  what  distance  from  the  center  of  the  well  the  moment  of 
stability  of  the  platform,  gun,  and  mount  of  the  12-inch  B.  L,  B.  is  al>out 
five  times  the  overturning  moment. 

Sept.  16.  On  the  oaloulattons  employed  bv  The  Board  of  Engineers  in  determining 
the  overturning  moment  and  the  moment  of  stability  of  the  platform  for 
the  10-inuh  rifle  on  disappeariog  carriage,  model  1896. 

Sept.  18.  On  letter  from  Col.  Peter  C.  Hains,  Corps  of  Engineers,  September  14, 1896, 
relative  to  shortening  the  crank  arms  for  ammnnition  cranes. 

Oct.  1.  On  the  limit  of  time  which  should  elapse  after  the  oompletion  of  the 
oonorete  portion  of  gan  and  mortar  ptatforms  before  finng  should  be 
peimittecf  from  them. 

Oot.  6.  On  tlie  sabjeot  of  the  constraction  of  a  ty|>e  6-inoh  rapid-fire  gnn*  and  on 
the  adoption  of  the  6-inch  rapid-fire  gun  in  addition  to  the  5-ineli  rapid- 
fire  gun  as  part  of  the  system  of  coast  defense. 

Oct.    9.  On  the  subject  of  eleotrio  lighting  for  batteries  at  Hampton  Roads,  Va. 

Oct.  9.  On  revised  project  of  Col.  P.  O.  Hains,  Corps  of  Engineers,  for  the  artillery 
defense  of  B^timore,  Md. 

Oct.  21.  On  project  for  muihole  for  aoeess  to  the  counterweight  well  of  emplaoe- 
ments  for  the  Bnfflngton-Crozler  disappearing  carriages,  model  11394. 

Oot.  21.  On  modification  of  Board's  plan  of  Febrnary  20, 1886,  lor  typical  emplaoe- 
ment  for  8-inch  high-power  gun. 

Oot.  28.  On  request  of  Capt.  F.  V.  Abbot,  Corps  of  Engineers,  for  anthorative  list 
of  present  approved  project  for  armament  of  forts  in  Charleston  Harbor, 
and  detailed dza wings  of  platforms  suitable  to  the  last  designs  of  oarriages 
for  15-inoh  smooth-bore  gans  and  S-lnoh  oonvrated  riflea  monnted  en 
barbette. 

Oot.  28.  On  distribution  of  about  seventy  8-iiieh  eonverted  riflea  now  on  hand  by 

Ordnance  Department. 
Oot.  SO.  On  the  utility  of  certain  works  now  forming  part  of  the  defense  of  Kaw 

Orleans  and  the  mouth  of  the  Mississippi  River. 
Nov.  11.  On  the  artillery  defonae  of  New  Bedford,  Mass. 
Nor.  27.  On  the  submanne  defense  of  New  Bedford,  iaas. 

Nov.  27.  On  letter  f^m  the  Chief  of  Ordnance  dated  November  10, 1896,  relative  to 
alterations  in  certain  oarriages  originally  intoided  for  the  gan-Uft  into 
barbette  carriages. 

Dec.  10.  On  the  disposition  of  8-inch  converted  rifles. 

Deo.  23.  On  plant  required  ferine  electric  lighting  of  fortifioatiooB,  with  an  estimate 
of  eost  of  the  varions  kinds  of  electrical  material,  etc.,  reeommended. 

Deo.  8L  On  platfurm  fbr  8-lneh  B.  L.  B.  mounted  on  the  United  States  disappearing 
earriage,  model  1896. 

Deo.  31.  On  empucements  for  8-inch  B.  L.  B.  monnted  on  the  United  Stfttea  disap- 
pearing carriage,  model  1896. 

Deo.  91.  On  letter  from  the  Chief  of  Engineers  of  December  18,  1896,  with  refereooe 
to  clearance  for  the  traversing  gear  handlen  for  the  8-inch  disappearing 
carriage,  model  1896. 

Deo.  31,  On  ammunitifm  crane  proposed  for  the  emplacements  for  10-inoh  guns  on 
Delaware  Bivez: 


Digiiized  by 


1897. 

J: 

Jan. 

Jan. 

30. 

Jan. 

13. 

Jan. 

13. 

Jan. 

12. 

Jan. 

12. 

Jan. 

12. 

Jan. 

18. 

Jan. 

18. 

Jan. 

36. 

Jan. 

36. 

Jan. 

36. 

Jan. 

36. 

Jan. 

36. 

APPENDIX  1 — TBX  BOABD  OF  ENOIDEEB&  555 


tn  ihe  diatribati<ai  of  tiie  proposed  6-in(di  rapid-flie  gnus  far  th«  deteuo 
of  New  York  Harbor. 

ta  drawing  of  ammnnition  orane  intended  to  replaoe  that  sent  with  the 
ivport  tn  the  Board  of  Jnno  1,1886. 

>n  nomenolatare  adopted  for  the  part*  of  emplacements  for  modem  high- 
power  gtms. 

m  letter  from  th«  Chief  of  Enfdneers  of  January  7.  1887,  rehttive  to  the 
adoption  of  a  13>ponnder  rapid-fire  gun  for  the  defense  of  mine  fields. 


proposed  6-inoh  ruid-llre  rnns  fior  eoast  defense. 

Ktt  the  recommendanmu  oithe  Board  of  Ordnance  and  Fortification  in 
relation  to  the  eqoipment  In  Kew  York  Harbor  of  an  ejiperimental  flre- 
oontrol  station. 

In  H.  B.  10080,  Fifty-foorth  Congress,  second  soBsion,  being  a  "bill  for 
appointment  of  a  oommiiislon  to  report  on  Bomer  Shoals,  harbor  of  New 
York,  as  a  snltable  site  for  erection  of  fortification  and  seaooast  defense." 

design  for  platform  for  13<ineh  bieeoh-loading  rifle  moontod  en  barbette 
on  altered  gnn-lift  carriage. 

In  ammunition  crane  designed  by  Lient.  Col.  D.  P.  Heap,  Cana  of  Engineers. 
In  letter  from  the  Chief  of  Engineers  of  January  2,  1897,  directing  the 
Board  to  consider  uid  recommeod  snch  repairs  and  transfers  of  arma- 
ment as  may  be  needfiil  to  insure  efficient  aid  from  the  old  woib. 
In  letter  from  the  Chief  of  Engineers  of  Juinsry  16, 1897^  requesting  the 
Board  to  report  what  modification  of  the  platform  or  of  the  method  for 
determining  the  elevation  of  the  gon  can  be  adopted  in  order  to  comply 
with  oerteln  requirements  of  the  Ordnance  Department. 
Feb.   2.  On  distribotion  of  rapid-fire  and  old  armament  for  defense  of  Baltimore,  Md. 
Feb.   2.  On  retention  of  reservations  in  Florida  for  defeuslTe  purposes. 
Feb.   4.  On  adoption  of  the  Mudm  maohine  gun  for  defensive  purposes. 
Feb.   4.  On  ammonitlon  lift  for  10-inch  B.  L.  B. 
Feb.  12.  On  emplacement  for  6-incb  rapid-fire  gun. 
Mar.  20.  Relative  to  the  snbmarine  mine  defense  of  Baltimore,  Md. 
Mar.  24.  On  distribution  of  rapid-fire  guns  and  old  armament  for  Boston  Harbor. 
Mar.  39.  On  distribntionofrapid-fltegnnsandoldarmamentforthe  Delaware  Elver. 
Mar.  80.  Beply  to  letter  of  the  Chl^of  Eni^neers  of  March  27,  1897,  relative  to 
armament  finr  the  defsnse  of  New  Orleans,  having  special  referenoe  to  allot- 
ment for  10-inch  guns. 
Apr.  14.  Relative  to  ohangee  proposed  by  the  Ordnanoe  Department  In  the  13-ineh 

disappearing  carriage,  L.F.,  model  1896. 
Apr.  14.  On  emplacements  for  5-inoh  rapid-fire  guns. 

Apr.  15.  Belattve  to  modification  in  the  sorfsoe  of  the  platforms  for  the  disappear- 
ing oarriage,  model  1896. 
Apr.  31.  On  revised  project  fbr  the  nibmaEine  mine  definM  «f  Balttnuwe  Harbor, 

Maryland. 

Apr.  31.  On  platform  for  12-inob  mortar  oaxiiage,  model  1896.  (Bevised.) 

Apr.  21.  On  distribution  of  rapid-fire  guns  and  old  armament  for  defense  of  Balti- 
more Harbor,  Maryuuid. 

Apr.  23.  On  indorKment  of  the  Chi^  of  Engineers  of  Maroh  16,  1897,  referring 
reqaest  from  Capt.  W.  L.  Flsk,  Coip  of  Engineers,  relative  to  rapid-fire 
armament  for  Colombia  Biver,  Washington. 

Apr.  3S.  On  dlsfaibation  of  rapid-fire  gone  and  old  armament  tot  defense  of  the 
Colombia  Biver. 

Apr.  28.  On  locations  for  three  6-inch  or  6-inoh  rapid-fire  guns  in  eastern  entrance 
to  New  York  Harbor,  proposed  by  M^j.  H.  M.  AcGuus,  Corps  of  Engineers. 

Apr.  28.  On  locations  for  two  rapid-fire  guns  in  eastern  entrance  to  New  York  Har- 
bor, nropoaed  by  M4.  H.  M.  Adams,  Cerpa  of  £^;tneets. 

A^.  38.  On  dJnribntlmi  m  la^-flre  gona  and  ida  annamant  for  defense  of  New 
Bedford,  Mass. 

Apr.  38.  On  distribution  of  rapid-fire  gnna  and  <dd  armament  for  defense  of  Naita- 

gansett  Bay,  Bhode  Island. 
May^  6.  BMativB  to  changes  in  the  projeofe  fbr  -Qie  artinery  defense  of  Narragansett 

Bay,  Bhode  Island. 
May  6.  On  leviaed  platform  for  13-inoh  mortar  carriage. 
May   8.  On  jdatform  for  12-incb  disappearing  carriage,  L.F.,  model  1897. 
May   8.  On  oertain  changes  soggeeted  in  constrnctions  mtended  to  mount  the  12-inoh 

disappearing  carri^e,  L.F.,  model  1897. 
May  19.  On  proposed  armament  for  defense  of  New  Orleans. 
May  21.  On  observing  stations  for  emplaeements  for  high-power  gons. 
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May  21.  On  platform  for  6-inch  rapid-fire  gnu     barbette  on  balanced-pOlairiDoimt. 
Haj  31.  On  artillery  defense  of  the  entrance  to  Lake  Cbamplain. 
Hay  21.  On  Babmariue  defense  of  tbe  entrance  to  Lake  Champlain. 
May  21.  Ou  artillery  defense  of  the  Kennebec  Bivei,  Maine. 
May  21.  On  sabmarine  defense  of  (he  Kennebec  BiTer,  Maine. 
May  26.  On  distrilratfrai  of  rapid-fire  gims  Mid  old  armament  for  defoiue  of  Ttat- 
land.  Me. 

Jane  1.  On  the  desirability  of  the  farther  use  of  dynamite  guns  for  coast  defense. 

Jnne  11.  On  changes  in  platform  constraction,  disappearing  carriages. 

Jnne  16.  On  the  artillery  defense  of  the  Penobscot  Birer,  Maine. 

Jnne  16.  On  the  snbmarine  defense  of  the  Penobscot  Biver,  Maine. 

Jnbe  16.  On  the  subject  of  parallel  and  independent  fire  for  mortar  batteries. 

Jtaw23.  On  the  application  of  Haj.  J.  B.  Qmnn,  Corps  of  Engineers,  for  posi^one- 

ment  in  preparation  of  his  pluis  for  awUttonal  gun  battery  at  New 

Orleans,  La. 

Jnne28.  On  projeot  for  constraction  of  Lock  and  Dam  No.  1,  Osaga  Eiver,  snb- 
mitted  by  Capt.  H.  M.  Chittenden,  Corps  of  Engineers. 

Jnne  38.  On  distribution  of  rapid-fire  guna  and  old  armament  for  Pensacola,  Fla. 

Jnne  29.  On  letter  from  Col.  P.  C.  Hams,  Corps  of  Engineers,  Division  Engineer  of 
the  Southeast  Division,  in  z«Rwd  to  the  axonpi^g  into  batteries  of  oar- 
tain  gnns  for  delbnse  of  Hampton  Boads,  Ta. 

Jnne  29.  On  the  artillery  defense  ofS&w  Orleans,  La. 

In  the  performance  of  its  duties,  the  Board,  nnder  instmctions  ftom 
the  Chief  of  Engineers  dated  October  28, 1806,  made  a  personal  inspec- 
tion pf  sites  for  the  defense  of  Kew  Orleans,  La.,  and  the  month  of  the 
Mississippi  River  on  November  15  and  16, 1896. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  indi- 
vidual members  of  the  Board  have  been  engaged  aa  fblloira  during  the 
year  ending  Jnne  30, 1897 : 

Col.  Henry  M.  Robert,  the  president  of  The  Board  of  Engineers,  swved 
as  division  engineer  of  the  Korthwest  Division  nntil  May  7, 1897,  when 
be  was  relieved  and  aligned  as  division  engineer  of  the  Southwest 
Division,  upon  which  duty  he  now  continues.  He  served  as  a  member 
of  a  Board  of  Engineer  Officers  to  consider  and  report  on  a  project  for 
a  dike  between  Reedy  Island  and  Liston  Point,  Delaware  Biver,  and  is 
ex  officio  a  member  of  the  Board  of  Visitors  to  the  United  States  Engi- 
neer School.  He  also  served  and  continues  at  present  on  the  following 
boards:  On  harbor  lines  for  New  York  Harbor  and  vicinity:  on  harbor 
lines  for  Philadelphia;  on  Board  to  reconsider  project  fbr  the  improve- 
ment of  Pensacola  Harbor,  Florida;  on  Board  for  the  examination  of 
officers  of  the  Corps  of  Engineers  with  a  view  to  their  promotion;  on 
Board  to  examine  and  report  on  a  water  route  from  the  mouth  of  the 
jetties  at  Galvesttm,  through  the  ship  channel  and  up  Buffalo  Bayon, 
to  Houston,  Tex.,  and  as  preudent  and  disbursing  officer  of  a  Board  to 
ascertain  the  character  and  value  of  improvement  at  the  month  of  the 
Brazos  Eiver,  Texas. 

Col.  Or.  L.  Gillespie,  Corps  of  Engineers,  was  relieved  from  charge  of 
river  and  harbor  work  and  defenses  February  12,  1897,  and  was 
assigned  to  duty  as  division  engineer  of  the  Northeast  Division  from 
February  11,  1897.  He  has  continued  to  serve  as  member  and  presi- 
dent of  the  Mississippi  River  Commission ;  as  a  member  of  the  Board  of 
Visitors  to  the  United  States  Engineer  School ;  as  a  member  of  Boards 
of  Engineer  Officers  to  report  upon  harbor  lines  of  New  York  Harbor 
and  adjacent  waters;  to  reconsider  the  project  for  improv«nent  of 
Pensacola  Harbor,  Florida,  and  as  member  ol  a  Board  of  Engineer 
Officers  for  the  examination  fbr  promotion  of  office  of  the  Corps  of 
Engineers.  He  has  (Uao  served  as  a  m«aher  of  Board  of  OfSoars  to 
report  on  certain  projects  of  fortification  defBiisei^  tmd  to  report  upon 
the  filling  in  of  Belle  Isle  Inlel^  Boston  Harbor,  and  was  appointed  to 
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inyestigate  the  propriety  of  antborizing  the  constniction  of  an  eleotrio 
railway  aeroBS  tiie  Government  reservation  at  Fort  McOlary.  He  has 
been  a  member  of  the  Light-House  Board  since  April  16, 1897. 

Maj,  Henry  M.  Adams,  Corps  of  Engineers,  has  conducted  the  various 
works  of  river  and  harbor  improvements  and  of  fortifications  under  his 
clmrge  during  the  past  fiscal  year,  and  has  served  as  a  member  of  the 
following  boards:  On  Board  of  Engineer  OfiBcers  on  harbor  lines  for 
the  Detroit  Biver;  on  Board  of  Officers  on  sites  for  range  stations  and 
auxiliaiy  objects  and  on  Board  to  select  a  site  for  a  hospital  at  iFort 
Wadsworth,  K.  Y.  He  is  a  member  of  the  Board  of  Yisitors  to  the 
XJuited  States  Engineer  School  j  of  the  Board  on  Harbor  Lines  for  the 
harbor  of  Kew  York  and  its  adjacent  waters,  and  of  a  Board  of  Engi- 
neer Officers  for  the  revision  of  the  existing  torpedo  system. 

M%j.  John  G.  D,  Knight,  Oorps  of  Engineers,  commands  the  United 
States  Engineer  School^  the  Battalion  of  Engineers,  and  the  post  at 
Willets  Point,  H.  Y.,  and  is  a  member  of  the  Board  of  Officers  for  the 
examination  for  promotion  of  certain  officers  of  the  Corps  of  Engineers 
and  of  the  Board  of  Officers  for  the  consideration  of  the  existing  tor- 
pedo system.  Dnring  the  past  fiscal  year  he  was  in  charge  of  the 
defensive  works  at  Fort  S(;huyler  and  Willets  Point;  of  the  constmo' 
Uon  of  gun  and  mortar  batteries  for  the  defense  of  New  York  at  the 
eastern  entrance  of  the  harbor  and  of  the  sea  wall  at  Fort  Slooom, 
N,  Y.,  ontil  Jnfy  21, 1896,  and  was  a  member  of  the  Board  of  Offlcera 
to  test  range  and  position  finders  until  June  26, 1897. 

Oapt.  H.  F,  Hodges,  Corps  of  Engineers,  has  continued  as  disbarsing 
officer  of  the  Oorps  of  Engine^s  in  addition  to  his  other  duties.  He 
served  as  a  member  of  the  Board  of  Yisitors  to  the  United  States 
Engineer  School,  and,  under  instructions  from  the  Chief  of  Engiueers, 
made  an  inspection  of  certain  material  for  coast  defenses  at  the  fi>nndry 
of  Fried.  Krupp  Omsonwerk  at  Magdebnrg-Bnckao,  Germany. 

For  the  Board: 

Very  respectftally,  yoor  obedient  servant, 

HXNBY  M.  BOBBBT, 

Oolonelj  Corps  of  Engineers,  Fretideni  of  the  Board, 
Brig.  Gen.  Johit  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A, 
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POST  OF  WILLETS  POINT,  NEW  YOEK— UNITED  STATES  ENGDTEEB 
SCHOOL— BATTALION  OF  ENGINEEKS— ENGINEEE  DEPOT. 


MEPO£T  OF  MAJ.  JOBK  ff.  D.  KSTIOST,  CORPS  OF  ENGINEERS,  FOR  THE 
FISCAL  TEAR  ENDING  JUNE  SO,  SSSft. 


UniTBD  Status  Engineer  School^ 
Pm*  0/  "WiUeU  Po<«<,  Neu>  Torh  Harbor ,  July  17 , 1897. 

Genebal:  I  have  the  honor  to  forward  herewith  in  duplicate  my 
annaal  report  on  the  post  at  Willets  Point,  Kew  York  Harbor:  Uie 
United  States  Engineer  School;  the  Battalion  of  Engineers,  and  the 
Engineer  Depot,  for  the  fiscal  year  ending  Jnne  30,  1897. 
Yery  respectftilly,  your  obedient  servant, 

John  G.  D.  Knight, 
Major  J  Corps  of  Engineers  j  Commamding, 
Brig.  Gen.  John  M.  Wilson, 

OMef  of  Mngimeera^  U.  8.  A. 


L— POST  OP  WILLETS  POINT,  N.  T. 

The  garrison  of  the  post  daring  the  year  has  consisted  of  headquar- 
ters, band,  GomiMUiies  A,  B,  and  G,  Battalion  of  Engineers,  and  a 
detachment  of  ten  enlisted  men  of  the  Hospital  Corps.  * 

Total  aathorized  enlisted  strength,  413. 
t  Two  brick  bnildings  have  been  erected — a  garbage  crematory,  com- 

menced June  and  completed  September,  1896,  cost  $1,900,  and  a  quar- 
termaster and  commissary  storehouse,  commenced  September,  1896, 
completed  January,  1897,  cost,  $9,212. 

A  brick  bakehouse,  to  cost  $3,494,  was  commenced  Jnne,  1897. 

A  condemned  frame  tin  shop  (No,  27)  was  torn  down. 
^  The  system  of  water  pipes  has  been  extended,  to  afford  greater  pro- 

tection of  engineer  stables  and  storage  bnildings  and  the  ice  house 
against  fire.  Much  repair  of  roads  with  material  purchased  iu  the 
preceding  fiscal  year  has  been  effected,  and  quite  recently  a  5-ton 
horse  roi^  roller  has  been  received. 

Allotments  for  labor  and  materials  used  in  repairs  and  additions, 
etc.,  have  been  received  as  follows : 


Banacks  and  qnartera   93,408.89 

HoBpital  bnildings   221. 90 

Heating  apparatos  -   1, 63S.  84 

PInmbiDg  and  taamBten   8, 112. 37 

Water  pipe  and  3  hydrants   474. 77 

Post  wharf   165.94 

Labor   S^IOO.00 


Total..,  ,  ,   ll^mSl 
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"Sew  company  mess  boildings  and  band  barracks  are  urgently  needed. 
The  acting  inspector-general,  North  Atlantlo  district,  M^j.  H.  O.  Has- 
broack,  Fourth  ArdUery,  reported  as  to  this  need  October  24, 1896,  as 
follows : 

The  oonaolidatedjpost  mesa  is  eBtablished  in  »ii  old,  nnsight^,  and  inoonvenient 
wooden  boilding.  It  ia  much  ont  of  Tepair  and  is  not  worth  the  expenditnre  of  any 
ftands  to  pnt  it  in  better  condition.  It  Is  bo  flimsy  and  AiU  of  oraoKS  that  it  can  not 
be  ootnfOTtably  heated  in  oold  veathar.  Its  dilapidated  oondition  mm  mentioned  in 
the  last  annou  inspection  report  of  the  post.  A  new  bnilding  to  aooonimodate  three 
separate  company  messeB  ia  needed. 

The  band  barracks  are  old,  oat  of  repair,  and  nn com fortable.  They  are  not  worth 
repairing  and  onght  to  be' replaced  by  a  new  baUding. 

The  inspector-general,  ^oith.  Atlantic  district,  G6L  B.  P.  Hughes, 
informed  me  by  letter  dated  July  10, 1897,  that — 

The  firat  requisite  of  yonr  post,  in  my  opinion,  is  suitable  messing  arrangements 
for  the  companiea.  I  do  not  nse  the  word  l)ailding,  for,  as  yonr  compuiy  organiza- 
tions, by  reason  of  the  specialty  of  the  Corps,  are  not  apt  to  serve  together  in  the 
field,  it  would  seem  to  be  specially  advisable  that  each  company  shonld  be  constantly 
in  fall  state  of  preparation  to  take  care  of  and  prepare  its  own  rations. 

The  next  ardent  need,  and  it  is  qnite  nrgent,  is  the  proper  accommodations  for  the 
men  now  serving  in  the  band.   The  shed  tuey  are  now  in  is  utterly  nnsoitable. 

The  following  are  extracts  from  my  annual  report  for  the  fiscal  year 
ending  June  30, 1896: 

A  new  mesB  hall  ia  urgently  needed.  The  present  Is  a  frame  structure  built  about 
twenty-six  years  ago.  The  woodwork,  including  window  ftames.  ia  in  snch  condi- 
tion that  the  building  can  not  be  heated  to  a  comfortable  temperature.  An  estimate 
was  submitted  last  spring  for  additional  heating  facilitiee,  bnt  was  disapproved,  on 
the  ground  that  the  building  was  too  old  to  Justify  their  installment.  So  tne  old  hall 
is  not  allowed  to  be  snitably  heated,  nor  is  a  new  hall  authorised.  A  new  building 
should  be  prorided  without  delay,  and  shonld  be  so  planned  as  to  allow  of  flie  three 
companies  naving  separate  messes.  The  mess  conditions  in  time  of  peace  should  be 
analogous  to  those  in  time  of  war. 

The  training  in  the  combined  mesa  kitchen  is  not  the  training  best  suited  for  the 
■ervlee  when  companies  are  independrait  of  one  another  for  aubdstence  purposes. 

Four  sets  of  frame  qoarters  for  married  enlisted  men  are  now  vacant 
and  will  be  eventually  made  part  of  a^acent  sets. 

The  post  schools  for  the  enlisted  men  and  for  the  children  living  on 
thepost  were  under  the  aux>ervision  of  Second  Lieut  W.  B.  lAdne,  Corps 
of  Engineers.  Twenty-nine  enlisted  men  and  54  children  havexec^ved 
histmction.  One  child  received  diploma  certifying  to  its  having  com- 
pleted the  prescribed  course  of  study. 

In  accordance  with  the  instructions  of  the  Secretary  of  War,  com- 
municated to  the  commanding  general,  Department  of  the  East,  by 
letter  frY>m  the  headquarters  of  the  Army,  dated  December  14, 1896, 
the  modem  defenses  and  armament  at  this  fort  were  turned  over  to  the 
commanding  officer  of  the  artillery  garrison  at  Fort  Schuyler  for  all 
requisite  oversight  and  preservation,  excepting  the  policing  and  other 
CfU'e  of  slopes  and  grounds  with  which  the  garrison  of  the  post  of  Wil- 
lete  Point  is  charg^. 

The  care  and  oversight  of  armament  is  exercised  by  details  from  the 
Fort  Schuyler  garrison,  which,  while  actually  in  the  modem  batteries 
and  caring  for  them  and  their  armament,  are  independent  of  the  com- 
manding officer  at  Willets  Point:  bnt  while  at  the  post,  going  to  or 
returning  ftom  the  batteri^,  or  elsewhere  than  at  the  batteries,  they 
are  required  to  comply  with  the  post  regulations,  which,  however,  must 
not  be  such  as  to  hinder  them  in  the  proper  performance  of  their  duties.  \ 

Jane  1, 1897,  two  batteries,  B  and  0,  Fifth  Artillery,  cune  to  the 
post  for  artillery  practice,  under  orders  from  the  oonunaodii^  general, 
De^otment  of  the  East. 
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They  went  into  a  camp  designated  by  the  x>OBt  commander.  Water 
was  piped  to  the  body  of  the  camp  and  to  the  field  kitchen.  Mesa  tents^ 
material  for  tables  and  benches,  and  part  of  their  rations  were  supplied. 

Their  occupation  of  part  of  the  post,  of  which  the  Chief  of  Engineers 
was  informed  June  2, 1897,  was  sanctioned  June  3, 1897,  by  a  letteo^  of 
the  War  Department  to  the  commandiug  general,  Department  of  the 
Bast,  which  authorized  that  officer  to  send  artillery  troops,  not  to  exceed 
two  batteries  at  a  time,  during  Jane  and  July,  this  year,  to  camp  here 
for  drill,  instruction,  and  practice  with  modern  gans.  By  this  letter 
the  Secretary  of  War  directed  that  the  troops  ordered  on  this  service 
be  subject,  while  at  Willets  Point,  to  the  regulations  prescribed  for  the 
government  of  the  post,  and  further  modified  the  letter  of  December 
14, 1896,  in  accordance  with  the  above. 

These  batteries  remained  at  the  post  until  June  22, 1897,  and  Battery 
H  arrived  June  24  and  left  June  29.  They  did  not  share  in.  the  guard 
or  police  duty  of  the  post,  and  were  subject  only  to  such  restrictions  as 
to  leaving  the  post  as  the  senior  artillery  officer  chose  to  enforce.  Their 
morning  reports  were  rendered  to  the  adjutant,  and  their  officers  con- 
stituted the  summary  court  when  they  were  senior  iu  rank  relatively  to 
other  officers  commanding  the  battalion  of  eogiueers  or  on  daty  with 
engineer  companies. 

During  the  stay  of  these  batteries  the  command  of  the  post  was  exer- 
cised by  the  senior  engineer  or  artillery  officer  present. 

Battery  M  arrived  July  1,  and  its  commanding  officer  declined  to 
recognize  the  x>ost  commander  as  his  commanding  officer  while  in  camp 
here.  The  position  taken  was  at  once  communicated  to  the  Chief  of 
Engineers,  and  July  7,1897,  by  direction  of  the  President,  the  post 
commander,  by  name,  was  assigned  to  the  command  of  the  artinery 
while  at  this  post  during  the  present  season.  But  Battery  the  last 
battery  to  practice  here  this  season,  had  left  July  3. 

Article  of  war  122  reads: 

If,  upon  marches,  guards,  or  in  qnaTterB,  different  corps  of  the  Army  happen  to 
join  or  do  dnt^  togeder,  the  officer  nighest  in  rank  of  the  line  of  the  Aimy,  Marine 
Corps,  or  militia,  oy  oommisaion,  there  od  doty  or  in  qnarters,  shall  command  the 
whole  and  give  orders  for  what  is  needftil  to  the  service,  unlesa  otherwise  specially 
directed  by  the  President,  according  to  the  nature  of  the  case. 

Certain^  the  regular  garrison  and  the  batteries  camped  here  in  the 
months  of  June  and  Jmy  did  duty  together,  and  the  captains  com- 
manding two  of  these  batteries  considered  that  the  instractions  of  the 
SecreU^  of  War  above  quoted  conferred  the  right  to  commimd  upon 
the  senior  officer  present  attached  to  battalion  or  battery,  and  that 
officer  did  command.  But  the  officer  commanding  the  battery  last  to 
arrive  did  not  thus  construe  these  instructions,  and  in  consequence  the 
order  of  the  President  was  issued. 

No  command  was  exercised  under  it,  because  it  was  received  after 
the  departure  of  the  last  battery.  Had  U  been  received  in  time  to  be 
enforced',  either  the  officer  designated  iu  the  order  would  have  been 
obliged  to  remain  continuously  on  the  post,  or  elscj  in  his  absence,  the 
officer  commanding  the  battery  would  have  been  in  command  of  the 
post,  notwithstanding  there  were  two  officers  present,  commanding 
companies  of  engineer  troops,  of  higher  rank. 

Pftragraph  17,  Army  Begnlations,  directs  that  certain  officers,  among 
them  officers  of  engineers,  shall  not  assume  command  of  troops  unless 
pnt  Qn  duty  under  orders  which  specially  so  direct  t>y  authority  of  the 
President. 

So  far  as  It  relates  to  engineer  officers,  this  paragraph  is  the  oatoome 
sua  97  36 
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indirectly  of  a  dispute  which  occnrred  in  1802,  forty-four  years  prior  to 
the  organization  of  the  present  Oompany  A  of  the  Battalion  of  Engi- 
neers and  flfty-nine  years  prior  to  the  organization  of  tiiree  more  com- 
panies which,  with  Oompany  A,  constituted  the  Battalion  of  Engineers. 

This  battalion,  while  instructed  in  its  technical  duties,  is  armed, 
equipped,  and  drilled  as  in&ntry.  As  infantry,  in,  1869  and  1870  it 
aadstod  in  enforcing  laws  in  Brooklyn,  in  1870  in  Sew  York  City,  and 
in  1877  in  PennefylvMiia.  Since  1891  it  has  aunnally  taken  part  in  the 
Memorial  Day  parade  in  liTew  York  Oity;  and  as  for  its  participations 
in  other  parades,  reference  may  be  had  to  its  record  for  this  fiscal  year — 
at  Brooklyn,  Joly  4, 1896;  at  Washington,  March  3-5,  1897;  at  "Sev 
York  Oity,  April  27,  1897;  at  Philadelphia,  May  15,  1897.  All  the 
gnard  duty  performed  at  the  United  States  Military  Academy,  other 
than  by  mounted  patrols,  is  done  by  engineer  soldiers. 

The  officers  attached  to  the  companies  of  the  battalion  have  all 
received  the  best  of  military  educations  and  are  qualified  to  command 
troops.  But  because  of  a  dispute  which  occnrred  almost  half  a  century 
before  the  existence  of  engineer  troops  the  officers  attached  to  these 
troops  can  command  no  others  accept  when  specially  so  directed  by 
anthority  of  the  President. 

Paragraph  17,  Army  Begnlations,  should  not  apply  to  officers  of 
engineers  on  duly  with  mginew  tro^  armed,  equipped,  and  drilled 
as  infiibntry.  En^neer  troops  thus  armed,  equipped,  and  drilled  should, 
with  the  engineer  offloMs  attached  to  them,  be  deemed  part  of  the  line. 

Besides  the  officers  of  the  Gorps  of  Engineers  on  daty  with  the  troops 
the  following  have  been  stationed  at  the  post  during  the  yetur: 

M^.  H.  S.  Tnrrill,  Bargeon,  joined  October  12,  1896. 
Ma].  E.  A.  Koerper,  sargeoD,  relieTed  October  12,  1896. 
Capt.  J.  D.  Foindexter,  aasistant  sargeon,  Joined  November  1, 1896. 
,      Capt.      S.Jairis,  MsiBtent  surgeon,  relieved  May  4,  1897. 

Detailed  for  instruction  in  submarine  mining  at  the  United  States 
Engineer  Soho(^  paragraph  346,  Army  Begnlations: 

First  Lient.  Wilson  Chase,  Twenty-second  Infantrj-,  relieved  October  31,  1896. 
Second  Lieut.  M.  A.  Batson,  Ninth  Cavalry,  relieved  October  31,  1896. 
Second  Lient.  W.  D.  Davis,  Seventeenth  Infantry,  relieved  October  31, 1896. 
Second  Lient.  G.  H.  McMastar,  Twenty-fifth  Infantry,  relieved  Ootober«31, 1896. 
fieoond  Lient.  C.  G.  Sawtelle,  jr.,  Secoiad  Cavalry,  relieved  October  31, 1896. 
Second  Lient.  W.  H.  Mollay,  Twenty-first  Infantry,  relieved  October  31, 1886. 
Second  Lient.  W.  T,  Jobnatou,  Tenth  Cavalry,  joined  December  5,  1896. 
Beoond  Lieut.  F.  A.  Wiloox,  First  Infantry,  joined  Deoembra  1, 1896. 
Second  Lieut.  W.  C.  Rogers,  Seventh  Infantry,  joined  December  10, 1896. 
Second  lieut.  F.  B.  HoKenna,  Fifteenth  Infantry,  joined  December  1, 1896. 
Seoond  JUeat.  W.  A.  Baibonm,  Fuarth  Infiuatry,  jtAoed  Daoember  1, 1896. 


Ml^.  John  O.  D.  Knight,  Corps  of  Engineers. 

The  school  year  is  divided  into  two  seasons :  The  winter  season,  extend- 
ing from  December  1  to  May  31,  and  devoted  chiefly  to  theoretical 
instruction ;  the  summer,  extending  from  June  1  to  November  30,  and 
devoted  chiefly  to  practical  work.  But  the  present  and  future  summer 
courses  will  t^minate  October  31  and  winter  courses  April  30. 

Under  paragraph  346,  Army  Regulations,  as  amended  by  General 
Order  No.  33,  War  Department,  Adjutant- General's  Office,  May  28, 
1897,  the  course  of  instruction  in  submarine  mining,  of  oavfdry,  artil- 
lery, and  infantiy  officers,  commences  on  the  1st  day  of  November  and 
ends  on  the  1st  day  of  September  following. 


II.— UNITED  STATES  ENGINEER  SCHOOL. 


COKBUNDANT. 
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For  parposes  of  instnicttoa  the  scbool  is  divided  into  Ave  depart- 
ments— 

I.  Military  engiDeeriag. 
II.  Sabmarine  mining. 

III.  Civil  eoKineeriug. 

IV.  Piaotical  astTonomv. 


InBtrnotors :  Capi.  Theodore  A.  TliDgham,  Corps  of  Engineera,  from  Jnly  1, 1896, 
to  March  8, 1897 ;  the  oommandiug  officer,  from  Mar^  8,  1897,  to  May  21, 1887 ; 
Cwt.  Gnbmm  D.  Fitoh,  Corpa  of  Enginean,  from  May  31, 1887,  to  Jvne  30, 


Early  in  January  the  officers  of  the  third  wint^s  class  began  the 
eight  weeks'  coarse  in  this  department.  Prescribed  text-books  were 
studied  and  oral  examinations  held  weekly.  Theses  were  prepared  by 
the  student  officers  upon  the  Peninsular  and  Gettysburg  campaigns. 

StUffecU  of  study, — Mod.em  seaeoast  defenses;  minor  tactics  and 
etxAt^i  logistics:  army  org^ization;  war  game;  problems;  laws 
afifecting  rolations  between  civil  and  military  authoritleiB. 


iDstrnctor:  Capt.  William  C .  Langfitt,  Corps  of  Engineen. 

During  July  and  August  practice  in  loading  and  planlang  submarine 
mines  occupied  the  cavalry  and  infantry  officers  detidled  here  for 
instmotion,  the  necessary  assistance  being  rendered  hj  enlisted  men. 

During  January  and  a  part  of  February  the  companies  of  engineers 
were  in  turn  given  iDStruction  in  the  loading-room  drill  until  all  avail- 
able men  were  considered  proficient.  This  instruction  was  sui>ervi8ed 
by  the  instructor  in  submarine  mining,  the  lientMiantB  of  the  diflElerent 
companies  being  in  Immediate  charge. 

From  December  1  to  May  31  the  officers  Of  the  first  year's  class  and 
the  detail  of  cavalry  and  infantry  officers  were  continuously  engaged 
in  practical  laboratory  work,  making  electrical  testSi^d  measurements. 

Daring  Jnne  the  cavalry  and  iaflEUitry  officers  have  had  practical 
experience  in  the  various  duties  of  submarine  mining,  their  work  being 
in  connection  with  tlie  instruction  of  enlisted  men  in  this  service. 


Inrtmotor;  Capt.  8.  W.  BoosBler,  Corps  of  Engiueers. 

During  October  the  officers  of  the  second  year's  class  completed  a 
hydrographic  survey  of  a  portion  of  Little  Keck.  Bay,  gauging  the 
tidal  fiow. 

In  Hay  the  offioera  of  the  first  and  third  winters'  classes  completed 
courses  of  three  and  eleven  weeks  respectively  in  this  department  As 
regards  the  more  advanced  work  of  the  third  winter's  class,  the  method 
of  instruction  pursued  was  as  described  in  the  last  annual  report 

Subjects  of  special  stndy  have  been  cements  and  cement  testing; 
foundations;  boilers  and  engines;  movable  dams;  breakwaters,  espe- 
cially the  Bufialo  Breakwater;  improvement  of  tidal  estuaries;  the 
month  of  the  St.  Johns  Biver,  Fla.;  preparation  of  specifications  for 
cements  and  concrete  plants;  report  upon  a  bypotheti«bl  survey  for  an 
inland  water  route. 

The  three  weeks'  course  pursued  by  the  first  year's  class  inclnded  the 
following  subjects:  Use  of  transit  and  levels  in  topographical  survey- 
ing; hydrographic  surveys  and  gauging  of  strums;  geodetic  and 
rauroad  surveying. 


LV.  Fraotical  astTonomy. 
V.  Military  phutograpny. 


I.— MlUTAST  ENODfUBDrO. 


II. — SDBMA.Biira  Muniro. 


III.— Civil  ENOimERiNu. 
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IV.— PRACnOJX  ASTBONOUT. 

InstrnotoTB:  The  oftmnumdlng  officer  ft-om  Jaly  1, 1896,  to  May  21,1897;  First 
Llent.  W.  V.  Judfwn,  Corps  of  Engineers,  from  May  21, 1897,  to  Jane  30, 1897. 

The  practice  had  by  each  officer  of  the  second  year's  class  waa  aa 
follows : 

The  computation  of  the  places  of  all  stars  observed  in  connection 
with  the  problems  to  be  solved,  the  determination  of  the  constants  of 
the  inatraments  employed,  establishing  all  electrical  circuits  used  to 
connect  stations  and  at  each  station;  aets  of  time  obserrations  takea 
with  tiie  transit  on  two  consecutive  n^hta  and  determining  therefrom 
the  error  of  the  chronometer  naed,  and  observations  fbr  latitude  with 
the  zenith  telescope  on  five  nights. 

The  officers  jointly  determined  the  difference  of  longitude  of  the 
observatory  and  a  field  observatory  located  on  the  poat  All  computa- 
tions  were  made  by  the  observers. 

The  methods  outlined  in  Ghanvenet's  Astronomy  were  closely  fol- 
lowed; Safford's  Catalogue  of  Declination  of  Stars  for  January  1, 1875, 
and  the  American  Ephemeris  and  lii'autical  Almanac  were  used. 

Full  records  of  the  work  performed  and  of  the  results  obtained  have 
been  made  and  will  be  preserved,  especially  for  compariaon  with  that 
which  may  be  done  by  future  classes. 

The  labor  involved  by  the  practice  above  outlined  may  be  better 
appreciated  when  it  is  known  that  it  waa  executed,  aa  ttanal,  without 
release  of  the  officer  from  hia  other  dntiea. 

v.— MiLITABY  PhOTOORAPHT. 

ItufanctoT :  First  Lient.  E.  W.  Van  C.  Lueaa,  Corpa  of  EngineetB. 

The  two  officers  of  the  first  year's  class  took  the  required  course  as 
time  availed  between  October  1  and  December  1, 1896. 

There  has  also  been  cons'tant  instruction  of  uoncommisaioned  officers, 
one  coarse  being  by  roster;  and  a  second,  more  advanced,  confined  to 
specialty  proficient  men. 

First  Lieut.  Wilson  Chase,  Twenty-second  Infanla-y,  and  Second 
Lieut.  W.  D.  Davis,  Seventeenth  Infantry,  in  addition  to  their  course 
in  submariue  mining,  also  took  a  practical  coarse  in  aatronomy.and 
photography. 

The  programmes  of  study  and  instruction  for  the  summer  of 1896,  the 
wint^  of  1896-97,  and  the  summer  of  1897  are  given  in  the  following 
ozders: 

PBOORAioia  OF  Study  and  Inbtbuctiok  tor  Sdhusr  Sbasoit. 

[Frlnted  Ordsra,  So.  28.] 

United  States  Knoineer  School, 

WilhU  Point,  X.  Y.,  May  96, 1896. 
The  following  programme  of  study  and  iaatrnotion  for  the  ensaing  samniOT  season, 
oommeBoing  Jane  1  and  ending  Korember  80,  1896,  bavins  been  ipiiroved  by  the 
Chief  of  Engineers,  is  published  for  the  InibmutLon  and  guidance  oi  all  oonoamed: 

I. — SUBHABUnE  BibHING. 

1,  After  receiving  snob  preliminary  practice  as  may  be  necessary  to  scc^naint  them 
with  the  practical  details,  the  officers  of  the  class  in  submarine  mining  will  be 
detailed  for  the  purpose  of  taking  charge  of  preparing  and  planting  mines. 

2.  Offloeis  so  detailed  will  report  to  company  commanders  for  the  duty  above^tated. 
Daily  jonrnals  of  (^eratlons  will  be  kept.  Offioers  will  frequently  Interohange 
duties,  BO  that  each  may  have  experlenoe  in  each  part  of  the  drill. 
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8.  When  relieTed,  eaoh  officer  of  the  olaas  in  snbmftrine  mining  will  sabmit  to  the 

inetTiictor,  through  the  company  commander,  a  reiTort  of  the  work  done  by  Lim, 
mentioning  dlfflcnlties  encountered  and  any  Bnggestions  he  may  desire  to  mftke, 

4.  HonrB  of  work  will  be  tboM  designated  for  fatigne  dnt^. 

5.  Occaflionally,  loaded  mines  will  be  planted  and  fired  as  in  actual  service,  height 
of  jet,  effect  on  neighboring  mines,  and  othra  phenomena  being  carefully  olMerved 
ana  recorded. 

6.  The  cleotric  light  will  be  set  np  and  operated. 

7.  When  the  mines  are  taken  up,  the  parts  are  to  be  diamantled,  cleaned,  and  con- 
veniently gronped,  after  which  they  will  he  inspected. 

8.  A  detailed  record  will  be  kept  of  what  each  enlisted  man  does,  with  the  view  of 
tracing  out  the  author  of  defective  work  and  determinlns  the  degree  of  profloienoy 
developed.  An  aoeonnl  of  the  character  of  work  done  l)y  each  man  will  be  snb- 
mitted  by  the  company  oommander  at  the  close  of  the  work  of  his  company. 

9.  OfflooTB  of  the  olaae  in  snbmanne  mining  will  make  practical  ezpenments  in 
calibrating  commercial  ammeters  and  voltmeters,  testing  emoiracy  of  dynamoa  and 
motors,  and  necnte  other  work  nnder  the  snperrisitm  m  the  instniotor. 

II.— Crm  KHOiNxmNo. 

10.  A  topographical  anrvey  of  abont  one*half  square  mile  of  ffronnd  will  be  made 
by  each  omcer  of  the  Arst  year's  class.  Time  allotted,  five  weeks. 

11.  A  Lydrographio  surrey  of  about  one-qnarter  square  mile,  indudine  discharge 
measurements,  by  each  officer  of  the  second  year's  olass.  l^me  allotted,  four  weeu. 

ni.— FuoTiOAL  Astronomy. 

13.  Lieutenants  of  Engineers  who  have  not  already  completed  the  course  will 
constitute  the  observers. 

13.  -The  following  will  bo  the  ordinatr  routine  of  observations  with  the  several 
instmments  after  reasonable  profloienoy  nas  been  attained  by  preliminary  practice: 

SEXTANT. 

After  becoming  skillful  in  the  use  of  this  instrument  upon  the  snn,  observers  will 
deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  sontb  star, 
using  the  time  deduced  from  an  east  and  a  west  star — each  based  on  ten  altitudes 
talcen  on  the  same  night.  These  observations  for  latitude  and  time  mast  be  made  at 
the  observatory.  The  observer  may  get  "time"  from  an  assistant  usiog  a  portable 
ehnmometer,  and  will  determine  by  comparison  the  error  of  the  standard  ohronometer 
at  the  observatory. 

CHRONOGRAPH. 

Daily  determination  by  time  signal  ttom  Washington,  T>.  G.,  of  error  and  rate  of 
astronomiraJ  clock. 

TRANSIT. 

A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two  nights, 
successively  if  possible,  determining  satisfactorily  the  error  of  the  sidereal  oumA. 
The  first  year's  class  will  employ  the  eye  and  ear  method;  the  second  year's  class 
will  use  the  chronograph. 

Difference  of  longitude  will  be  determined  by  the  use  of  the  telegraph. 

ZRNITH  TELBSCOPX. 

Observers  will  first  determine  the  level  correction  by  daylight,  using  a  distant 
terrestrial  object,  or  at  night  by  using  a  slow  circnmpolar  star.  They  will  then  find 
the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation.  Lastly, 
they  will  observe  for  latitude  until  they  nave  obtauied  a  satisfiHrtory  determination. 

THBODOUTB. 

Determinstion  of  azimuth. 

14.  Problems  will  be  submitted  upon  suitable  blank  forms,  complete  In  eveiy 
detail,  before  November  30, 1^. 

15.  Honrs  of  attendance  at  the  observatory  will  be  regulated  by  the  instructor. 

rv.— Military  Photography. 

16.  The  laboratioy,  apparatus,  etc.,  will  be  under  the  charge  of  the  battalion 

anartermaster,  who  will  submit  to  this  office  weekly  reports  showing  the  nature  of 
lie  Instruotitm  given)  the  rssnlts  attained,  and  the  process  made. 
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17.  The  eottrae  vill  be  far  offloen  of  tiie  fint  year's  olau.  Tbne  allotted,  Ave 
weeks. 

18.  Other  offiMn  are  iuTited  to  avail  tbemselTee  of  the  advantageH  of  the  labora- 
tory, making  Bach  arrani^meota  with  the  officer  in  cfiar^e  as  shall  insure  no  oon- 
fiuiOD  in  his  official  dntiee,  or  in  those  of  the  men  nnder  his  InBtrootion. 

19.  Practioe  will  be  had  in  the  following  methods:  MegatiTea  by  dry  process; 
developers  and  Intensiflers;  silver  printing,  and  flnlshing  and  moanting  of  prints: 
map  printing  by  the  bine  process  and  on  oromide  paper..  Each  officer  to  submit 
tar  examinamm :  Two  landseapes ;  ne^tives,  silver  and  bine  prints,  two  photographic 
copies:  negatives,  silver  and  bine  jprints,  negative  of  map,  with  tb^ee  bine  and  three 
bromide  prints.  Text-books:  Gnffin's  Notes  on  Photography;  von  Sothen'H  The 
Development  of  the  Latent  Image  on  Gelatino-Bromlde  of  Silver. 

30.  The  inHtmctioD  of  enlistea  men  will  be  restricted  to  a  weekly  detail  of  one 
noncommisBitHied  officer.  Each  noneommiasioiied  offleer  taking  the  coarse  will  snb> 
mit  six  qmobnena  of  his  own  work  for  examination. 

v.— iKSTOUCnOK  OV  TBX  BjLTTAUON. 

21.  Each  oompcmy  commander  will  devote  one  month  to  the  instraotion  of  his 
command  in  snbmarine  mining.  In  this  he  will  be  assisted  by  the  officers  detailed 
aa  Movidad  in  paragraph  1. 

SB.  One  month  to  instraotion  in  nomenelatnie,  dimensionB  and  conatractlon  of 
field  imd  siege  batteries,  saps,  and  land  mines. 

38,  Two  montJis  to  pontoniering  and  spar  bridges. 

24.  So  much  of  two  months  as  may  be  fonnd  necessary  will  be  devoted  to  company 
and  battalion  instmotiou  in  close  and  extended  coder,  marohing,  camping,  advance 
guard  and  outpost  duties,  and  target  practice. 

36.  Company  commanders  will  reqaire  lieatenants  who  have  not  already  done  so, 
and  selected  noncommissioned  officers,  to  make  satisfaotory  foot  reconnaissances 
about  4  miles  long,  or  reconnaissanoe  of  position  of  equivalent  area,  in  the  vicinity 
of  tl^j>o»t.   Haps  will  be  submitted  to  post  headquarters  on  os  before  November 

ijientenants  will  be  required  also  to  make  satisfactory  mounted  reoonnaiaaances. 
36.  Inatmotion  in  signaling  will  be  given  until  at  least  four  enlisted  men  in  each 
company  attain  tiie  proflcientqr  reqnlxea  by  paragraph  1544  Army  Begnlattons. 
By  order  of  M^Jot  Kidght: 

WH.  E.  CBAiaHUX, 

I%rat  XteatauMt,  Corps  qf  Engintera,  Jif/mtamt. 


Proouioib  OV  Siwr  ahd  Instruction  fob  Wintbr  Ssabon. 

[Printed  OrdfiT,  No.  48.] 

United  Statbs  Enginrbr  School, 

Willtts  Point,  N.  Y.,  Norember  SO,  1896. 
The  following  programme  of  study  and  instruction  for  the  ensuing  winter  seasoi^ 
oommenoi  ng  Deeember  1, 189i^  and  mding  Ma^  SI,  1897,  having  been  recommendea 
by  the  aoa&mfo  staff  and  approved  by  we  Chief  of  Engineers,  is  publidied  for  the 
infiumation  and  guidance  of  all  concerned: 

I.  —Detail  or  Ofpicbrs. 

Detaila  of  offloers  f<i»  academic  du^  will  be  made  by  the  adjutant.  ,Znstniet(«a 
wilt  meet  their  classes  at  least  weekly  for  asslgnmeot  of  lessons  and  ezaminattons. 
As  ttki  as  needftil  they  will  supplement  the  conrse  with  lectnres.  Examinations  by 
the  aoademio  staff  wUl  be  held  about  the  end  of  February  and  Uay.  Marks  at  au 
examinations  will  be  on  the  West  Point  system,  and  the  results  will  be  reported 
weekly  to  the  commandant  of  the  school. 

n.— First  Wikteb's  Codbsk. 

1.  For  engineer  officers:  Electricity  and  snbmarine  mining,  twenty-one  weeks; 
civil  engiaeertng,  three  weeks.  For  officers  detailed  for  speoial  instmetiMi  in  sal>- 
marine  mining:  flleotrloity  and  snbmarine  mining,  twenty-£i>iir  weeks. 

KLECTRICITV. 

3.  Its  ajpplication  to  torpedo  warfare,  arc  and  inoandesceot  lighting,  and  trans- 
mission of  power,  supplemented  by  extensive  laboratory  practice  in  the  solation  of 
the  special  problems  involved.   Text- books  and  hooka  of  refuence  as  follows :  Ablwt's 
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Notes  on  £l«ctrioity ;  Ayrton's  Practical  liUeotriciiy ;  Thompson's  Eloetrlcity  and 
Magnettsm ;  Mnier's  Arc  and  Glow  Lnmps ;  Swinbura's  Practical  Electrical  Measnre- 
menta ;  Kapp's  Electrical  TraDsmission  of  Energy ;  Part  II  of  Profeeaioual  Papers 
No.  23,  Corps  of  EDgineers,  United  States  Army;  Oray's  AlMolnte  Measurements, 
Volume  II;  Monroe  and  Jamicson's  Pocket  Book  of  Eleotrleal  Snlea  and  TableB; 
Thompson's  Dynamo  Electrlo  Machinery. 

BCBHAUm  HnnNG. 

3.  Text-books :  The  Mannal  of  Bnbmarine  Mining.  Practice  will  be  had  In  making 
all  the  adjnstments  and  tests  required  in  planting  and  operating  anhmarine  mines, 
the  operations  on  the  water  being  simnlated  as  iu  as  practicable  by  special  Indooi 
applianoes.  Books  of  refsrence:  Bncknill's  Submarine  Mlnee  and  Torpedoes,  as 
applied  to  harbor  defense;  Scheidnagel's  Treatise  upon  Defensive  Sabmariue  Mining, 

4.  Attendance  at  the  electrical  laboratory  will  be  regulated  by  the  insfcrnotor.  jUl 
laboratory  work  will  be  done  without  the  use  of  text-books  or  text-book  diagrams. 
Officers  may,  however,  use  manuscript  notes  or  diagrams  previously  prepared,  Lkb- 
oratcory  praotdoe  will  be  had  from  0  a.  m.  to  12  m.,  and  Ikom  1  to  4  p.  m. 

CIVIL  EHGINBBBINO. 

5.  Subjects:  Adjustmentand  careof  instruments  and  theirnaein  (1)  topographical 
surveying  with  tranadt  and  Btadia;  (2)  hydroip'aphlosurv^ingiUid(pail|^nKof  nven; 
(3)  geodetic  and  railway  snrveying.  Text-books:  Jiduuon'B7Flieoi7  aod  Fiactiee  M 
Sorvoying;  Henok's  Field  Book  for  Engineers. 

IIL— Second  Wimtob's  Couxsb. 

No  students  present. 

IV.— Third  Winter's  Course. 

1.  Military  engineering,  eight  weeks;  civil  engineering,  eleven  weeks;  submarine 
mining,  five  weeks. 

MILITARY  KNOINSRBIMO. 

2.  Subjects:  ^1)  Modem  forts;  (2)  minor  tactics  and  strategy;  (3)  logistics;  (4) 
army  organization ;  (6)  war  game;  (6)  problems;  (7)  laws  affectmgrelations  between 
civil  and  militiwy  authorities. 

Text-books:  Wagner's  Organization  and  Tactics  and  Security  and  Information; 
Wisser's  Minor  Tactics;  Army  Regulations ;  Drill  Regulations. 

Reference  books:  ProceediuM  of  the  International  Congress  of  Engineers,  18S3; 
Mercor's  Elements  of  the  Art  of  War ;  Hamley's  Operations  of  War ;  Bigelow'e  Prin- 
ciples of  Strategy ;  Von  Moltke's  Tactical  Problems ;  Derrdoagaix's  Modem  War,  etc. 

CIVn.  ENOINSXBlNa. 

3.  Subjects:  (1)  Wave  and  current  action  and  improvemnit  of  harbors;  (3)  esti- 
mates: (3)  steam  engines  and  pumps. 

Text-books:  (1)  Annual  Reports  of  Chief  of  Engineers;  (2)  Transactions  American 
Sooie^  of  Civil  Engineers ;  (3)  Catalogue  of  War  Department  Exhibit,  World's  Colum- 
bian Exposition,  1893jjivith  models  and  photographs;  (4)  Selections  from  Harcourt's 
Harbors  and  Docks ;  Thurston's  Manuals  of  Boilers  and  Steam  Engines. 

Books  of  reference :  Trantwine's  Engineers' Pooket  Book:  Stevenson's  Canal  and 
Biver  Engineering;  Wheeler's  Tidal  Blvers;  Proceedings  of  the  International  Con- 
gress of  Water  Transportation,  1893. 

8UBKAXIXE  tasaa. 

4.  Officers  will  instract  enlisted  men  of  tli^  companies  in  the  duties  of  tbe  loading 
room  and  boat  service. 

v.— AsfiiOvaiEHT  or  Instbvctobs. 

The  following  assignment  of  instructors  has  been  made : 
Civil  engineering:  Capt.  S.  W.  Roessler,  Corps  of  Engineers. 
Military  engineering:  Capt.  Theo.  A.  Bingham,  Corps  of  Engineers. 
Submarine  mining:  CapjL  Wm.  C.  LangStt,  Corps  of  Engineers. 
Military  photography :  First  Lieut.  B.  W.  Van  C.  Lucas,  Corps  of  Engineers,  bat- 
ti^on  qnartennoster. 

By  order  of  Mf^or  Knight: 

Wsf.  E.  CRAIGHILr^ 
First  Heiilmant,  Cor^t  oj  Engi«9vrt,  AijutOMi, 
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Pbooramhb  of  Study  and  Inbthcctiom  for  Sumheb  Sbabon. 

[Printed  Order*,  So.  19.] 

United  States  Enoinser  School, 

Willets  Point,  N.  T.,  May  S9, 1S97. 
ThefoUowiDg  programme  of  study  and  inatraction  for  the  ensuiug  enrnmer  eeason, 
commeDCing  June  1  and  ending  October  31, 1897,  having  been  approved  by  the  Chief 
of  Eugineem,  is  pabliahed  for  the  information  and  guidance  of  all  concerned. 

I.— SUBHARINB  MlinNO. 

1.  After  receiving  each  preliminary  practice  as  may  be  necessary  to  actjnaint  them 
wiQi  the  practical  details,  the  officers  of  the  class  in  snbmoriae  mining  will  be 
detailed  for  tiie  porpoM  of  taking  charge  of  preparing  and  planting  mines. 

2.  Officers  so  deteiled  will  report  to  company  commauderB  for  the  dnty  above 
stated.  Daily  jonmals  of  operations  will  be  kept.  OfBcers  will  firequenlJy  inter- 
change duties  so  that  each  may  have  experience  in  each  part  of  the  drill. 

3.  When  relieved  each  officer  of  the  clasB  in  submarine  mining  will  submit  to  the 
instructor,  through  the  company  commander,  a  report  of  the  work  done  by  him, 
mentioning  difficulties  enconnteu  and  any  suggestions  he  may  desire  to  make. 

4.  Honrs  of  work  will  be  those  designated  for  fatigue  duty. 

5.  Oeeasionally  loaded  mines  will  be  planted  and  fired  as  in  actual  servioe,  height 
of  let,  effect  on  neighboring  mines  ana  other  phenomoia  being  careftally  observed 
ana  recorded. 

6.  The  electric  light  will  be  set  up  and  operated. 

7.  When  the  mines  are  taken  up  the  pariB  are  to  be  dismantled,  cleaned,  and  con- 
veniently grouped,  after  which  they  will  be  inspected. 

8.  ▲  d!et«i1ea  record  will  be  kept  of  what  each  enlisted  man  does  with  the  view  of 
facing  out  the  author  of  defeotive  work  and  determining  the  degree  of  proficiency 
developed.  An  account  of  the  character  of  work  done  by  each  man  will  be  sub- 
mitted by  the  company  commander  at  the  close  of  the  work  of  his  company, 

9.  Officers  of  the  class  in  submarine  mining  will  make  practical  experiments  in 
calibrating  commercial  ammeters  and  voltmeters,  testing  efficiency  of  uynamos  and 
motors,  and  exeonto  other  work,  under  the  supervision  of  the  instrnctor. 

II. — Civn.  Enoinsbrino. 

10.  A  topographical  survey  of  about  one-half  square  mile  of  ground  will  be  made 
by  each  officer  of  the  first  year's  class.   Time  allotted,  five  we^s.' 

III. — Fractioai.  Astronomt. 

11.  Offleera  of  the  first  year's  class  -will  eonstitato  the  obserTeis. 

IS.  The  following  will  be  the  ordinarr  routine  of  observations  with  the  several 
instromeats,  tJter  reasonable  proficiency  uas  been  attained  by  preliminary  practice: 

THKODOUTK. 

Determination  of  aximuth. 

SEXTANT. 

After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observers  will 
deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star,  uaiug 
the  time  deduced  fVom  an  east  and  a  west  star,  each  nased  on  ten  allittidea  taken  on 
the  same  night.  These  observations  for  latitude  and  time  mast  be  made  at  the 
observatory.  The  observer  may  get  "time"  from  an  assistant  using  a  portable  chro- 
nometer, uid  will  determine  by  comparison  the  error  of  the  standard  ohronomoter 
at  th«  observatory. 

CHRONOGRAPH. 

Daily  determination  by  time  signal  from  Washington,  D.  C,  of  error  and  rate  of 
astronomical  dock. 

TRANSIT. 

A  satisfactory  set  of  time  observations  will  be  taken  by.eaoh  officer  on  two  nights, 
saccessive  if  possible,  determining  aatisfaotorily  the  error  of  the  sidereal  dock.  The 
eye  and  ear  method  will  be  employed. 

13.  Problema  will  be  submitted  upon  suitable  blank  forms,  complete  In  every 
detail,  before  October  31,  1897. 

14.  Hours  of  attendance  at  the  observatory  will  be  regulated  by  the  instrnetor. 


Digitized  by 


APPENDIX  a — POST  OF  WILLETS  POINT,  ETC.  569 


IV.— MtLITABT  PROTOORAPHY. 

15.  The  luboratory,  apparatus,  etc.,  will  be  under  the  charge  of  the  battalion 
qnartennaBter,  who  will  sabmit  to  this  office  iDOnthly  reports  showing  the  natare  of 
tne  inatraction  given,  the  restiltB  attained,  and  the  progress  made. 

16.  The  ooorae  will  be  for  etadent  officers  reporting  during  the  summer  season. 
Time  allotted,  &ve  weeks. 

17.  Other  officers  are  invited  to  avail  themselves  of  the  advantages  of  the  labora- 
tory, mailing  such  arrangements  with  the  officer  in  charge  as  Buall  Insnre  no  con- 
fusion in  his  official  duties,  or  in  th08e  of  the  men  ander  ms  inatraction. 

18.  Practice  will  be  had  in  the  following  methods:  Negatives  by  dry  process; 
develoi>era  and  intensifiers;  silver  printing  and  finishing  and  mounting  of  prints; 
map  printing  by  the  bine  process  and  on  bromide  paper.  Each  officer  to  Bnl>mit  for 
examination  two  landscapes,  oegativee,  silver  and  blue  priuts;  two  pbotograpLio 
copies,  negatives,  silver  and  bine  prints ;  negative  of  map,  with  three  bine  and  three 
bromide  prints.  Text-books:  Griffin's  Notes  on  Photography,  von  Sothen's  The 
Development  of  the  Latent  Image  on  Gtolatino  Bromide  of  Silver. 

19.  The  instruction  of  enlisted  men  will  be  restricted -to  a  weekly  detail  of  one 
from  those  noncommissioned  officers  who  have  shown  special  aptitude  daring  the 
last  winter's  coarse  of  iustrnotion.  Each  Donoommissioned  oflloer  tiding  the  coarse 
will  Bnbmit  six  Bpecimens  of  his  own  work  for  examination. 

V. — iNSTRUCnOK  OF  TSV  BaTTAUOH. 

20.  Each  company  commander  will  devote  one  month  to  the  instraotion  of  his 
command  in  submarine  mining.  In  this  he  will  be  .asslBted  by  tiie  offloets  detailed 
as  provided  in  paragraph  1. 

21.  One  month  to  instraction  in  nomenclature,  dimeuBlous  and  ooDBtmctlon  of  field 
and  siege  batteries,  saps  and  land  mines. 

22.  Two  months  to  pontonlerlng  and  spar  bridges. 

33.  One  month  will  oe  devoted^  company  and  battalion  iustrnotion  in  infantry 
drill  regnlationi. 

24.  Company  oonunanders  wiU  require  lieutenants  who  have  not  already  done  so 
and  selected  noncommissioned  officers  to  make  satisfactory  foot  reconnaissances  abont 
4  miles  long,  or  reconnaissance  of  position  of  e<]uivalent  area,  in  the  vicinity  of  the 
post.   Haps  will  be  submitted  to  post  headquarters  on  or  before  October  31, 1897. 

Lientenants  will  be  required  also  to  miAe  satisfactory  mounted  reconnalssanree. 

25.  Inatruotlon  In  signaling  will  be  jnven  until  at  least  fbnr  enlisted  men  in  each 
company  attain  the  proficiency  required  by  paragraph  1544,  Army  Begnlations. 

By  order  of  M^jor  Knight: 

W.  V.  JCDRON, 

The  courses  of  stndy  named  below  have  been  BatiBfinctorily  completed 
by  the  following  officers : 

The  ftill  coarse: 

Second  Lient.  W.  B.  Ladue,  Corps  of  Engineera. 
Second  Lieut.  W.  J.  Barden,  Corps  of  Engineers. 

The  first  winter's  coarse: 

Becond  Lieut.  E.  H.  Schulz,  Corps  of  Engineers. 
Second  Lieut.  H.  Burgess,  Corps  of  Engineers. 

The  Bpedal  coarse  ia  sabmarine  mining: 

First  Lient.  Wilson  Chase,  Twenty-second  Infantry, 
Second  Lient.  M.  A.  Bataon,  Ninth  Cavalry. 
Second  Lieut.  W.  D.  Davis,  Seventeenth  Infantry. 
Second  Lieut.  G.  H.  McMaster,  Twenty-fourth  Infantry 
Second  Lieut.  C.  G.  Sawtelle,  jr.,  Second  Cavalry. 
Second  Lient.  W.  H.  Mnllay,  Twenty-first  InCantry. 

Tlie  winter's  course  in  sabmarine  mining : 

Second  Lieut.  W.  T.  .Johnston,  Teuth  Cavalry. 
Second  Lieut.  F.  A.  Wilcox,  First  Infantry. 
Second  Lient.  W.  C.  Rogers,  Seventh  Infantry. 
Second  l^ieat.  F.  B.  HeKenna,  Fifteenth  Infantry. 
Second  Lieut.  W.  A.  Raibonnii  Ftmrtii  Infantry. 
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Besides  the  oral  examiBations  coudacted  weekly  ia  the  different 
departments  of  ^eoretical  instraction^  written  examinations  were  held 
in  the  months  of  March  and  May.  OtsA  ezaminatioDS  in  military  engi- 
neering and  sabmarine  mining  were  held  in  March  before  the  following 
officers  of  the  Corps  of  Engineers,  constitnting  the  Board  of  Yisitors: 

Col.  H.  M.  Robert. 
Col.  George  L.  Gillespie. 
Lieut.  CoT.  William  Liudlow. 
Mfy.  H.  If.  Adama. 
Capt.  H.  F.  Hodges. 

This  Board  also  examined  the  work  of  the  officers  instmcted  in 
photography. 

May  25, 1897,  the  composition  of  the  Board  of  Visitors  was  changed. 
Prior  to  this  date  it  consisted  of  The  Board  of  Engineers  for  Fortifica- 
tions and  such  other  officers  of  the  Oorps  of  Engineers  above  the  rank 
of  major  as  were  stationed  in  New  York  Oity;  and  it  was  required  to 
visit  the  school  twice  each  year. 

On  the  date  stated  the  Secretary  of  War  approved  the  recommenda- 
tion of  the  Chief  of  Engineers  that  the  Board  of  Visitors  thereafter 
should  consist  of  three  officers  of  the  Corps  of  Engineers,  the  presi- 
dent of  The  Board  of  Engineers  for  Fortifications  to  be  ex  officio  a  mem- 
ber, the  other  two  members  to  be  selected  by  the  Chief  of  Engineers; 
the  Board  to  visit  the  school  bnt  once  annually,  soon  after  the  close 
of  the  winter  course,  and  make  a  thorough  and  detailed  inspection  of 
everything  connticted  with  it,  submitting  a  report  thereof  to  the  Sec- 
retary of  War,  through  the  Chief  of  Engineers,  with  such  recommen- 
dations in  reference  to  the  school  as  may  be  deemed  necessary.  In 
consequence,  the  inspection  of  the  school  June  21, 1897,  was  made  by  a 
Board  of  CMBoers  of  the  Oorps  of  Engineers  as  follows: 

Col.  Henry  M.  Robert. 
Col.  George  L.  Gillespie. 
H^.  Henry  M.  Adams. 

in.— BATTALION  OF  ENGINEEKS. 

The  maximum  legal  enlisted  strength  of  the  battalion  Is  752  men. 
The  authorized  strength  is  a^  present  600  men,  distributed  into  four 
companies,  one  of  the  companies  allowed  by  law  existing  on  paper  only. 

Attention  is  invited  to  the  need  of  an  increase  of  the  number  of  engi- 
neer troops. 

For  planting  one  grand  group  of  mines,  2  officers,  3  noncommissioned 
officers,  and  24  privates  are  needed,  as  well  as  sailors  and  laborers. 

During  the  past  twelve  years  the  number  of  enlistments  in  the  bat- 
tfdion  has  averaged  72  j  and  this  year  the  number  was  160.  Only  the 
noncommissioned  officers  at  West  Point  are  instructed  in  submarine 
mining;  in  other  words,  80  men  of  the  company  stationed  there  know 
nothing  of  that  duty.  It  is  safe  to  assume  that  at  any  time  there  are 
at  least  120  men  in  the  battalion  not  available  for  planting  mines,  though 
they  might  be  utilized  at  the  depot.  Deducting  these  from  the  pres- 
ent authorized  strength,  380  remain,  or  only  enough  to  simultaneously 
plant  14  grand  gronps.  At  many  of  our  harbors  two  or  more  grand 
groups  should  be  planted  simultaneously.  It  is  evident  that  the 
battalion  of  engineers  can  not  prepare  the  submarine  mine  defenses  of 
our  many  harboro  simultaneously. 

Russia  has  eight  companies  for  submarine  mining  service — two  com- 
panies of  200  men  each,  and  six  companies  of  lUO  men  each. 
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The  iiMe$9ify  of  a»  immediate  i»erea9e  in  the  nwmhero^  troops 
becomes  thus  a^arent. 

iDBtetMl  of  one  battalion  there  should  be  two,  each  composed  of  four 
compaoies,  having  the  maximum  legal  enlisted  strength  of  150  men. 
But  the  increase  should  be  in  officers  as  well  as  enlist^  men.  There 
are  at  present  but  four  lieutenants  on  duty  with  the  companies  at  this 
pMt  and  soon  there  will  be  but  three.  When  the  captains  commaading 
companies  are  relieved,  difficulty  is  experienced  in  finding  availid>le 
officers  to  replace  them.  Eacfa  company  sfaonld  be  officer^  by  a  cap- 
tain and  three  lieutenants.  Each  battalion  should  have  its  field  officer, 
and  the  two  battalions  their  regimental  commander,  a  colonel. 

Apftf  t  from  any  increase  in  the  Corps  demanded  by  tiie  continned 
inoreafle  in  the  duties  assigned  to  it,  the  submarine  mine  defense  of  our 
harbors  demands  the  increase  of  its  jseeent  authorized  strength  by  1 
colonel,  1  mf^or,  4  captains,  15  first  lieutenants,  6  second  lieatenauts, 
and  700  enlisted  men  of  various  grades. 

Pf^  of  this  increased  force  should  be  stationed  on  the  Pacific  Coast, 
for  when  hostilities  are  imminent  there  may  not  be  time  to  spare  for  the 
touisfer  of  troops  across  the  continent,  especially  when  their  services 
will  be  among  those  first  required.  Another  part  should  be  stationed  at 
some  point  nearer  the  Gulf  and  South  Atlantic  coasts  than  this  post  is. 

Dating  the  year  the  battalion,  exoepl  Company  E,  has  been  regolarW 
stationed  at  Willets  Point,  "S.  Y.  Company  E  is  at  West  Point,  K.  Y. 


Bnring  the  year  all  the  companies  have  been  drilled  in  pontoniering, 
laying  out  and  constructing  field  works  and  intrenchments,  and  build- 
ing spar  bridges.  All  have  drilled  as  infantry  in  the  school  of  the  com- 
pany, and  those  at  Willets  Point  in  the  school  of  the  battalion. 

TiM  companies  at  Willets  Point  have  received  instruction,  both  in  the 
wintnr  and  8amnieT,  'iu  submarine  mining,  and  one  company  has  had 
instruction  in  land  mining,  while  sinking  shafts  in  two  pits  of  the  mor- 
tar battery  and  connecting  the  same  by  a  tunnel,  which  work  has  a 
practical  object  and  at  the  same  time  has  affi^rded  an  opportunity  for 
practice  in  mining. 

Sdected  men  of  all  the  companies  have  been  practiced  in  signaling 
and  reconnaissance  work. 

The  captain  commanding  Company  E,  at  West  Point,  assisted  by  his 
officers  and  men,  instructs  the  cadets  in  practical  military  engineering 
and  in  signaling. 

August  and  September,  1896,  were  designated  by  the  Chief  of  Engi- 
neers as  the  target- practice  season  for  the  companies  stationed  at 
Willete  Point,  and  regular  courses  in  practice  were  pursued  by  them  at 
the  ranse  at  West  Point.  The  practice  of  Company  E  was  held  during 
September  and  October. 


From  August  4  to  September  24,  inclusive^  the  three  oompaoles,  in 
torn,  marched  to  camping  ground  at  West  Pomt,  N.  Y.,  from  Fort  Lee, 
on  the  right  bank  of  the  Hudson,  and  after  a  stay  of  two  weeks,  devoted 
to  camping  and  target  practice,  returned  on  the  left  bank  across  to 
Fort  Schuyler,  whence  they  returned  to  the  post,  one  company  by 
steamer  Meigs  and  two  by  pontons.  The  distance  marched  each  way 
was  about  54  miles.  The  march  up  began  at  Fort  Lee  in  the  middle  of 
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the.  aftemoon  and  was  completed  early  in  the  momiDS  of  the  fourth 
day  following.  The  retnrn  march  was  commenced  in  the  morning  and 
completed  early  on  the  third  day  follovdng. 

Acting  Hospital  Steward  Vitou  accompanied  each  command  in  both 
directions,  and  is  commended  for  his  intelligent  care  of  the  men  need- 
ing bis  attention. 

Tlie  men  carried  their  campaign  ontflt,  inclnding  shelter  tents  and 
rifles.  As  determined  by  the  commanding  officer  of  Company  O,  the 
weight  carried  was  42  pounds  per  man.  Blanket  rolls  seemed  to  be 
preferred  to  knapsacks,  especially  as  the^  oonld  be  shifted  to  either 
shonlder. 

The  transportation  fbmished  was  one  wagon  and  fonr  horses  belong- 
ing to  the  post.  The  wagon  waghed  2,250  poands  and  its  maximum 
load  was  6,680  poands.  The  load  comprised  rations  and  forage  for  Ave 
days. 

The  tentage  fbr  camp  at  West  Point,  mess  equipage,  and  dress  uni- 
forms were  taken  to  West  Point  by  Government  steamer. 

The  extra  expense  to  the  United  States  involved  by  these  marches 
was  that  of  two  trips  of  the  steamer  from  Willets  Point  to  West  Point 
and  return,  the  cost  of  ferriage  at  West  Point,  about  fl4  for  purchase  of 
fael  for  camps  en  route,  and  the  cost  of  replacing  one  horse  which  fell 
dead  on  the  way  back  to  this  post  with  no  load  and  after  a  rest  of  some 
days  at  West  Point. 

The  company  fnnds  received  the  benefit  arising  from  savings  of 
rations,  but  were  reduced  by  about  $475.   Of  this,  about  9266  was  - 
expended  on  the  maroheSy  about  60  per  cent  for  meat  and  20  per  cent 
for  bread. 

ft  •  •  •  ft  ft  ft 

While  the  time  at  West  Point  was  devoted  to  target  practice,  the 
main  object  had  in  view  during  the  absence  of  the  companies  from  the 
post  was  exx>erienve  in  camping,  messing,  and  m.arching.  The  fullest 
experience  in  messing  was  not  obtained,  as  opportunities  for  purchasing 
supplies  and  available  company  fhnds  rendered  departares  from  the 
army  ration  possible,  and  the  purchase  of  bread  prevented  the  nse  of 
the  nour  ration. 

The  battalion  paiiaeipated  in  special  parades  during  the  year,  as  fol- 
lows: 

July  4, 1896,  beadqaarters,  band,  and  Companies  A,  B,  and  C  leftpost  at  7.10  a.  m. 
en  Tonte  for  Brooklyn ;  parUcipated  in  unveiling  statne  of  Qen.  O,  K.  Warren,  and 
retiumed  to  post  at  2  n.  m. 

Marcb  3,  1897,  the  battalion  (except  Company  E)  left  post  at  6.15  a.  m.  and  pro- 
oeeded  by  boat  and  rail  to  Waahiogton,  D.  C,  arriving  about  6  p.  m. :  March  4, 1897, 
it  participated  in  the  inaugural  parade;  it  was  quartered  fortwo  nighta  in  corridors 
of  War  aud  Navy  Department  building,  and  left  Washington,  D.  C,  on  the  morning 
of  March  5,  1897,  arriving  at  post  about  8.30  p.  m.  on  same  day.  Company  E  Joinett 
the  command  at  Jersey  City  en  route  for  WaAington,  and  was  detached  at  the  same 
point  retarntng.  Three  days'  travel  rations  were  taken  along  for  the  snbsistenoe 
of  the  troops,  and' were  snpplemented  by  liquid  coffee  purchased  en  route  and  in 
Washington. 

April  27, 1897,  the  battalion  participated  in  the  parade  in  New  York  City,  attend- 
ing the  transfer  of  the  tomb  of  General  Grant.  The  troops  from  Willets  Point  left 
the  post  at  6.20  a.  m.,  retnming  at  4.15  p.  m.  Company  E  Joined  the  oommand  in 
New  York  City. 

Hay  15,  1897,  headquarters,  band,  and  Companies  A,  6,  and  C  left  post  at  4  a.  m. 
en  route  for  Philadelphia,  Pa.;  participated  in  ceremonies  attending  the  unveiling 
of  the  Washington  monameiit,  and  rotiiFQiug  arrived  at  this  post  at  midnight. 

May  31,  1897,  headquarters,  band,  and  Companies  A,  B,  aud  C  left  post  at  6.30 
a.m.  enroutafor  New  York;  participated  in  the  Memorial  Day  parade,  and  retnming 
arrived  at  this  post  at  1.10  p.  m. 

*  •  «  •  «  »  • 
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BECBUITINO,  DISCIPLINE,  ETC. 

Eemiits  have  been  obtained  by  enlistment  at  Willets  Point  and  West 
Point  and  from  various  general  recruiting  stations. 
The  following  is  a  statement  of  the  changes  amoug  the  enlisted  men: 

Gain: 

Enlisted  in  battalion  (Willets  Point,  26:  West  Point,  11)   37 

Recruits  from  other  Bourcee  (Willets  Point,  93;  West  Foiot,  21)   114 

Reenllstecr(Willeta  Point,  48;  West  Point,  8)   61 

By  tnmsfor  (Willets  Point)   8 

From  desertion  (WUlsta  Point)   1 

Total  gain  "iu 

Loss: 

Dischaiged  by  ezpirationof  service  (Willets  Point,  47;  West  Point,  3)..   60 

For  diaaliility  (Willets  Point,  S;  Weat  Poiut^  3)   6 

Sentence  of  general  conrt-martial  (Willets  Point,  10;  West  Point,  3)   12 

By  order   81 

Under  General  Orders  80,  A^Jntuit-General'B  Office,  1890   68 

Transferred   7 

Retired  (Willets  Point,  2;  WestPoint,!)   3 

Died   1 

Deserted  (Willets  Point,  8 ;  Weet  Point,  5)   13 

Total  loss   1§1 

The  net  gain  is  30  enlisted  men,  which  leaves  the  battalion  with  5 
lecrnitu  required. 

The  followiug  table  gives  a  comparative  statement  of  recraitiug, 
desertion,  etc.,  duriug  the  past  eleven  years: 


TiMBljesr. 

Beomltlag. 

Aven^  daily 
unnber. 

De- 
serted. 

Trials. 

N'nin- 
ber  of 
men  on 

JuneSO. 

En- 
listed. 

Keen- 
liated. 

Arrest 
or  con- 
lln&- 
meut. 

Siok. 

Gen. 
oral 
court- 
mutial. 

Garri- 
son 
court- 
martial. 

Sum- 
mary 
coTirt- 
martial. 

Jane  80, 1888,  to  June  80,1887  ... 

20 

38 

9 

17 

49 

19 

160 

388 

JoM  8b,  1887,  to  Jane  SO,  1888... 

9 

24 

12 

22 

49 

21 

218 

387 

June  30, 1888,  to  Jdii«  80, 1880 . . . 

90 

29 

8 

20 

23 

4 

214 

402 

J  line  30, 18SB,  to  June  30, 1690 . . . 

147 

St 

9 

14 

52 

IS 

804 

408 

Juiie  BQ,  18B0,  to  June  30,1801... 

50 

59 

6 

12 

15 

12 

60 

138 

417 

June  SO,  1891,  to  Jnnv  80, 1802. . . 

83 

42 

e 

10 

24 

19 

4 

208 

427 

June  30, 1892,  to  Jane  SO,  1893. . . 

83 

31 

fl 

IS 

17 

18 

8 

158 

416 

Jnne  80, 1893,  to  June  30, 1804. . . 

111 

39 

6 

25 

27 

4 

125 

469 

Jans  30, 1894,  to  Jane  80,1895... 

42 

50 

4 

10 

12 

3 

7 

194 

470 

Jons  80, 1895,  to  June  80,1898... 

30 

40 

7 

11 

20 

28 

1 

202 

486 

June  80,  IBM,  to  June  80,1897... 

160 

61 

8 

10 

13 

82 

5 

187 

485 

The  following  shows  the  number  of  diff«'ent  men  tried  and  other 
facts  relative  to  the  trials: 

oftrlsls. 


Tried  once  

Tried  twice  

Tried  three  times. 
Tried  fonrtlmw.. 


Total 


Kumber  of  men  who  pleadod  guilty  188 

Knmber  of  men  who  pleaded  not  gnllty   18 

Total  20* 

Number  of  aoqaittala   9 

Kumber  of  men  foand  guilty  ■  198 

Total  2M 
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Mf^.  John  O.  D.  Knight,  oommnnding. 

First  Lieut.  W.  V.  Jodaou,  adjutant,  oommanding  Company  D. 

First  Lieut  E.  W.  Van  C.  Lucas,  quartermaster. 

Capt.  6.  W.  Roessler,  commandiug  Company  A. 

Capt.  Junes  L.  Loak,  commanding  Company  £. 

Capt.  O.  D.  Fitch,  oomniandiug  Company  C. 

Capt.  W.  C.  Lang&tt^  oommaudiog  Company  B.  • 

First  Lient.  E.  E.  Wmalow,  Company  E. 

Second  Lieut.  W.  B.  Ladne,  Company  B. 

Second  Lieut.  E.  H.  Schnlz,  Company  0. 

Second  Lieut.  H.  Burgess,  Company  A. 

Additional  Second  Lieut,  Qt.  M.  HinEtaian,  Company  B. 

Statemmt  of  gains  and  losses. 
GAIK. 


Bank. 

XTsme. 

Johwd. 

iisj  21,  isg? 

Mat.  2,18ST 
Sept.30,18M 
JoaeSO^UST 

Addltfanud  seoond  UeatcDant. 

LOSS. 

Buk. 


Csptsia  

Do  

First  liratenaat. . . 

Do  , 

Sftoond  Ueatenant 

Do  

Do  

Do  , 


ITsnio. 


Bhigbam,  Theo.  A 
CnJghill,W.E... 

SewBll,  J.  S  

Morrow,  Jay  J  . . . . 

Walker,  M.  L  

JohDaton,  li.  P. ... 

BAymond.B.11  

Barden,  W.J  


BflUared. 


Mar.  8,1897 
Mar.  6,1897 
Mar.  20, 1867 

Sept  ao,  isse 

July  13, 13W 
SepL  14, 1890 
July  17.  leiM 
Juit«16,18n 


ly.— ENGINEER  DEPOT. 


I.  Depot  property  and  bnildiogs  have  been  cared  for,  the  general 
work  of  keeping  the  same  in  a  proper  state  of  preservation  having  been 
performed  entirely  by  enlisted  men  of  the  Engineer  Battalion,  detailed 
on  extra  dul^. 

n.  The  building  containing  the  engineer  models  and  the  library  of 
the  United  States  Engineer  School,  the  astronomical  obsorvatory,  the 
officers'  torpedo  -laboratory,  the  enlisted  men's  torpedo  laboratory,  the 
dynamo  and  boiler,  house,  and  the  engineer  stable  were  thoronghly 
painted,  and  minor  needed  repairs  to  all  these  buildings  made,  A  new 
floor  was  placed  in  the  instrument  repair  shop,  and  other  minor  repairs 
were  made.  The  roundhouse  (model  room)  was  painted  and  necessary 
repairs  to  it  were  made,  but  the  roof  needs  and  will  be  given  a  second 
coat  of  paint. 

III,  The  models  iu  the  museum  were  rearranged,  labeled,  repaired, 
and  cleaned.  Certain  models  designated  for  the  War  Department 
exhibit  at  the  Tennessee  Centennial  were  overhauled  and  packed,  and 
shipped  to  the  War  Department  represenbative  at  Kashville,  Tenn.,  on 
AprU  17, 1897.  These  models,  while  on  exhibition,  are  in  the  immediate 
charge  of  one  sergeant  fuid  one  private  of  the  Engineer  Battalion, 

IV,  Additions  to  the  library  of  the  United  States  Engineer  Bdiool 
were  made  by  the  purchase  of  professional  works  of  recent  date,  and 
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twenty-five  annnal  subBcriptiona  to  scientific  periodicals  and  magazines, 
sind  by  sncb  other  works  as  were  received  from  time  to  time  &om  the 
varions  Departments  in  Washington,  also  £rom  colleges  imd  schools; 
seventy-four  volnmes  of  Congressional  docaments  were  received  from 
the  Office  of  the  Chi^  of  Engineers,  United  States  Army. 

Unbound  periodicals,  magazines,  etc.,  which  had  accumulated  daring 
the  past  five  or  six  years  were  colleoted,  assorted,  and  arranged,  and 
missing  nnmbera  w&ce,  as  far  as  possible,  porchased.  One  hundred 
and  seventy-seven  complete  volnmes  were  ^ns  secured,  of  which  160 
were  bonnd,  funds  avauable  not  sufficing  for  binding  the  remaining 


The  charge  of  the  property  of  the  library  of  the  United  States 
Engineer  School  was  assumed  by  this  office  when  the  officer  detailed  as 
librarian  was  relieved  from  duty  at  this  post,  neartbe  close  of  the  fiscal 
year.  The  return  of  books,  covering  some  3,300  volnmes,  was  then  , 
checked  up,  and  but  six  found  missing,  one  of  which  was  of  absolutely 
no  value. 

V.  From  the  allotment  made  by  the  Chief  of  Engineers,  U.  S,  A., 
July  18, 1896,  apparatus  necessary  for  conducting  tests  of  cement  was 
procured.  It  is  now  set  up  in  the  officers'  torpedo  laboratory. 

An  engine  lathe,  17-inoh  swing  and  8-foot  bed,  required  for  the  depot 
repair  shop,  was  procured  at  a  cost  of  $335. 

YL  Repairs  were  made  to  the  bridge  and  ponton  equipage  by  enlisted 
men  of  the  Engineer  Battalion  detailed  on  extra  duty.  Twelve  com- 
plete trestles  were  constructed. 

Three  hundred  and  fifty  rack  sticks,  30  pieces  of  timber  for  short 
balk,  and  109  pieces  of  plank  for  chess  were  ,  purchased. 

VII.  Two  horses,  authorized  by  the  depot  appropriation  act,  were 
procured  during  the  year;  also  lumber,  all  for  use  in  connection  with 
the  instruction  of  engineer  troops. 

YIIL  Packing-boxes  for  shippmg  instruments  and  other  materials 
were  made.  One  desk  was  constructed  for  nse  of  the  department  of 
militaiy  engineering;  one  letter-press  stand  for  office;  shelves  for 
dynamo  house  for  batteries;  and  one  bookcase  and  shelves  for  library 
and  mueeum. 


IX.  Steamer  Bushnell. — A  new  boUer  and  engine,  at  a  cost  of  $9,050, 
were  placed.  While  in  dry  dock,  at  the  expense  of  the  contractor  for 
the  engine,  the  hull  was  scraped  and  painted,  and  repairs  as  needed 
below  her  water  line  made.  A  new  screw  was  also  put  in  place. 

Since  the  return  to  this  place  of  the  boat,  extensive  repairs  to  the 
hull,  deck  house,  and  parts  of  the  machinery  have  been  undertaken, 
and  are  still  in  progress,  though  they  are  not  preventing  the  use  of 
the  boat. 

Steamer  Runaway. — ^Repairs  to  the  machinery  and  hull  were  made 
from  time  to  time ;  the  hull  and  house  on  deck  were  scraped  and  painted ; 
tubes  in  boiler  were  replaced,  and  all  other  repairs  completed  during 
the  month  of  December. 

Under  authority  of  the  Chief  of  Engineers,  U.  S,  A.,  the  Rwiaway  was 
transferred  to  Colonel  Hains,  Corps  of  Eogineers,  U.  S.  A.,  on  Decem- 
ber 16,  1896. 

8t€am  launch  Baritan, — Submitted  for  the  action  of  an  iuspector; 
condemned  and  broken  up. 

Torpedo  planter  J>yne. — Repairs  were  made  to  parts  of  the  machinery, 
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The  pipe  under  the  long  wharf,  by  which  the  steamboats  are  supplied 
with  water,  was  taken  up,  repaired,  and  relaid  mostly  above  the  dock 
to  admit  of  drainage  aud  thus  avoid  interruption  by  i^eezing. 

INSTBUUENTS. 

Yarions  instruments  In  the  depot  liave  been  cared  for,  additions  have 
been  made  by  purchase,  aud  the  work  of  issuing,  receiving,  repairing, 
and  cleaning  continued. 

I,  The  following  instruments  were  purchased: 

Two  engineer  transite,  1  Burreyor's  level,  21  prisiuatio  oompasees,  49  pocket  square 
compassea,  35  odometers,  117  Abbot's  protractors,  2  brass  pantographs,  11  clinome- 
tera,  19  aneroid  barometers,  11  sets  drawing  instrnmentB,  1  currant  meter,  6  pedom- 
eters, 2  level  rods,  46  boxwood  triangalar  scales,  6  boxwood  flat  scales,  1  triangu- 
lar scale  18  inches,  2  100- foot  steel  tapes  with  spring  handles,  7  dirldera,  6  German 
'  silver  protractors,  1  protractor  T  square,  60  rubber  triangles,  1  4  by  7  AMt  drawinr 
board,  3  steel  rulers,  2  steel  triangles,  1  50-foot  steel  tape,  1  beam  compass  with 
attachment^  2  ruling  pens,  1  rolling  parallel  rule,  1 B.  B.  pw,  and  125  cavalry  sketdh- 
ing  cases. 

The  cavalry  sketching  oases  were  of  an  improved  pattern  based  upon 
suggestions  received  from  officers  who  had  used  the  pattern  of  the  pre- 
vious yew. 

Proposals  for  Iwger  instruments,  suob  as  levels,  transits,  current 
meters,  theodolites,  etc.,  w«« invited  ftoni  makers  in  Eastern,  Central, 
and  Western  cities,  with  the  condition  that  instruments  must  be  sup- 
plied during  the  fiscal  year  at  the  prices  bid.  Several  instniments 
were  procured  under  these  proposals  when  needed.  Keference  was 
made  frequently  during  the  year  to  them  when  officers  of  the  Corps  of 
Engineers  needed  instruments  of  various  descriptions  not  available  for 
issue  from  the  depot.  The  object  in  view  was  to  be  able  to  secure  at 
wholesale  prices  instruments  suited  to  the  work  required  of  them  with- 
out carrying  in  stock  a  lot  of  unsuitable  instrumeuts. 

The  total  amount  paid  for  all  instruments  purchased  is  $2,680.49. 

IL  Issues  to  officers  of  the  Corps  of  Engineers  and  to  officers  detailed 
and  on  duty  as  acting  engineer  officers  during  the  year  were  as 
follows : 

Two  engineer  transits,  1  surveyor's  level,  3  level  rods,  86  cavalry  sketching  oaaee, 
6  binocular  field  glaases,  16  aneroid  barometerSf  96  Abbot's  protraoton,  28  pnamatio 
compasses,  53  pocket  square  compassea,  34  boxwood  triangular  scales,  6  ooxwood 
flat  scales,  1  triangular  scale  18  inches,  8  steel  triangies,  lH  rubber  triunglefi,  2  steel 
rnlers,  6  rubber  rulers,  33  odometers,  15  clinometers,  2  thermometers,  4  sextants,  4 
sets  of  drawing  inatrumeuts,  2  100-foot  steel  chains,  1  set  of  chain  pins,  1  50-fi)ot 
steel  tape,  2  brass  pantogniphs,  1  surveyor's  compass,  6  pedometers,  5  gcrraan  silver 
protractors,  2  100-foot  steel  tapes  with  spring  handled,  1  4  by  7  foot  drawing  board 
and  treitlea  for  same,  1  rolling  parallel  role,  1  trigon<Hneter,  2  ruling  pens,  7  dlviderst 
1  protractor  T  square,  1  beam  compass  with  attachment,  1  B.  K.  pen,  and  vaiious 
drawing  materials. 

A  number  of  surveying  iustrnments  not  included  in  the  above  were 
issued  from  time  to  time  for  temporaiy  use  to  details  from  the  engineer 
battalion  engaged  in  making  reconnaissances,  instrumental  and  hydro- 
graphical  surveys,  in  the  vicinity  of  this  post.  These  instruments, 
uiK>n  being  returned,  are  overhauled  and  cleaned  in  the  depot  instru- 
ment shop. 

A  supply  of  202,000  feet  of  paper  suited  for  use  with  either  tide 
gauges  or  cavalry  sketching  vases  has  been  specially  manufoctured  and 
delivered  during  the  year.  Of  this  there  have  been  issued  7,600  feet 
to  officers  engaged  on  public  works. 

IIL  ThefbUowiug  unserviceable  instruments  were  received  from  offi- 
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oers  of  tbe  Oorps  of  Engmeero  on  pnblic  works  and  sarreys,  aud  from 
acting  engineer  officers,  and  now  await  the  action  of  an  inspector: 

FIto  engineer  tranidto,  1  engineer  lereli,  S  ooxxent  metets,  1  theodolite,  3  ■nTreyor'B 
oompaBMe,  1  prlanuitio  ocMitpaaB,  5  odometen,  and  3  aneroid  banimeten. 

Two  sectors  and  2  telescopes  belonging  to  tfae  Bepsold  base  a^ia- 
ratas  were  turned  in  during  tlie  year. 

lY.  The  foUowing  instruments,  received  for  repairs  from  various 
points,  or  on  hand  and  needing  repairs,  were  reissued  after  repairs 
were  completed : 

One  transit,  1  aneroid  liaronieter,  1  astronomioal  transit,  1  ohnmograph,  3  onrrent 
meters,  1  onirent  reTerser,  6  odometers,  13  prismatie  eompasBes,  1  enfpneer  level,  1 
sarreyor's  compaaa,  and  1  camera  for  photographic  use. 

All  of  the  repairing  to  depot  instruments  during  the  year  has  been 
done  by  enlisted  men  of  the  engineer  battalion  defied  on  extra  duty. 
In  addition  to  tbe  above  instruments,  a  number  of  other  smaller  instru- 
ments, tools,  electrical  appliances,  and  musical  instroments  for  the  use 
of  the  band  were  kept  in  repair. 

The  cost  of  extra-dnly  pay  for  this  work  amounted  during  the  fiscal 
year  to  $239.58. 

Repairs  were  made  to  instruments  elsewhere  than  at  the  post  as 
follows: 


At  Not  York  City,  three  sextants  $38.79 

At  San  Franoisoo,  Cal.,  three  aneroid  barometera     9.00 

AtSt.PanL  Minn.: 

Two  odometers   5. 00 

Five  box  oompasses   7. 85 

One  transit   9.35 


Total   60.86 


y.  The  following  unserviceable  instruments  were  inspected,  con- 
demned, and  S(dd  at  pablio  auction  during  the  year: 

Five  arttfloial  horizons,  1  aneriod  barometer,  3  thermometers.  4  heliotropes,  4  snr- 
veyor's  levels,  8  theodolites,  3  engineer  transits,  1  spyglass,  3  buocnlar  field  glasses 
19  odometers,  10  eoropasses,  1  watoh,  19  assorted  protraoton,  8S  assorted  scales,  1 
stereoscope,  and  1  pivot  lereL 

TOBPSDOBS. 

L  JSvAmarine  miniHg  materials  emd  neeeasary  alliances. 

Under  allotments  made  from  time  to  time  from  the  appropriation  for 
torpedoes  for  harbor  defense  submarine  mining  materials  were  procured, 
tested,  and  stored  or  shipped. 

Materials  were  purchased  during  the  year  under  proposals  and  con* 
tracts,  and  shipped  as  per  accompanying  list  forwarded,  not  for  publi- 
cation, but  for  the  flies  of  the  Office  of  the  Ohief  of  Engineers. 

In  addition  all  the  necessary  tools,  such  as  pliers,  pincers^  vises,  files, 
navy  knives,  etc.,  required  for  fitting  out  304  tool  boxes,  in  all  8,095 
pieces,  were  procured. 

Proposals  were  invited  during  the  year  for  the  following  articles,  and 
in  each  case  the  standard  arti(&  is  still  to  be  determined  upon : 

Tel^hone  outfita, — One  set  of  tliree  telephones  has  been  delivered, 
but  the  makers  being  unwilling  to  make  other  sets  oi  same  pattern 
for  fear  of  infringement  on  existing  patents,  a  sample  set  of  another 
pattern  has  been  ordered. 

Circuit  dc(c(rfor«.— Specifications  for  66  circuit  detectors  were  pre- 
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pu«d  and  several  designB  were  sabmitted.  A  sample  detector  has 
been  d^vered,  and  it  is  now  being  tried. 

Cable  drum  Jrameg. — Specifications  were  prepared,  but  no  suitable 
design  was  submitted  by  bidders.  A  sample  finune  is  now  being  con- 
structed, however. 

Mubher  jointing  «£Hp«. — Gonsiderable  difficulty  was  encountered  in 
procuring  a  satisfactory  article.  PersiBtent  but  nnauccessful  attempts 
were  made  by  one  manufacturer  to  produce  a  suitable  strip.  More 
promising  samples  have  recently  been  submitted  by  two  parties. 

II.  Torpedo  eaeperimenU,  etc. 

In  addition  to  the  usual  laboratory  work  pertaining  to  torpedo  instmc* 
tion,  sneh  as  testing  cables,  fuses,  connecting  wires,  rewiring  the  build- 
ing, setting  up  and  operating  electrical  batteries,  instruments,  dynamos, 
etc.,  considerable  improvements  have  been  made  in  the  system  of  sub- 
marine mining  defense,  for  which  Oapt.  William  C.  Langfitt,  Oorps  of 
Engineers,  is  entitled  to  almost  the  entire  credit. 
*  The  Board  on  Torpedo  System  was  instructed  July  11, 1896,  to  pur- 
chase and  test  a  torpedo  of  the  design  of  Lieutenant  Halpine  and  sub- 
mit report  thereon.  The  testing  of  the  torpedo  was  committed  to  me 
by  the  Board.  The  construction  of  the  torpedo  had  not  commenced  at 
the  dose  of  the  fiscal  year. 

NBW  BUILDTNaS. 

At  present  repairs  of  instruments  and  othra*  delicate  machine  work 
are  carried  on  in  an  old  frame  building,  more  than  30  years  old.  A  fire* 
proof  brick  building  is  needed  to  replace  this,  and  an  estimate  of  $8,000 
IB  submitted  therefor. 

« 

BTATBMBITT  OF  FUKDS. 

I.  Engineer  Depot  at  WiU^  Pointy  Hf.  T. — Congress  appropriated  for 
the  fiscal  year  ending  June  30, 1897: 

1.  For  inoidflntal  expenses  of  depot  (inoidentals)   95,000.00 

8.  Fw  pnrohaM  of  mAterials  and  one  team  of  draft  horsea  for  inatrno- 

tion  of  battalion  (materials)   1,000.00 

8.  For  porohase  and  repair  of  instruments  (iuBtrumenta)   S,  000. 00 

4.  For  library  of  the  United  States  Engineer  School:  For  porchaae  and 

binding  of  professional  works  of  recent  date  treating  of  military  and 

cMl  engineering  (library)   600. 00 

Total   9,60a00 

Of  this,  there  has  been  expended  and  pledged: 

1.  For  incidental  expenses  of  depot  (inddentals)   $4,994.09 

5.  For  purchase  of  materials  and  one  team  of  draft  horses  for 

instruction  of  battalion  (materials)   999.76 

8.  For  purchase  and  repair  of  instruments  (instromente)   2, 999. 88 

4.  For  library  of  the  United  States  Engineer  Bohool:  For  pnr^ 
chase  and  binding  of  piofiiMionu  works  of  reoent  date 
treating  of  military  and  oivil  engineering  (library)   496. 87 

  9,489.66 


Joly  1, 1897,  balance  unexpended  to  be  tnmed  into  the  Treasury   10. 46 

II.  Apparatus  for  conducting  tests  of  cement  at  Willets  Pointj  N",  X* — 
Under  date  of  July  18, 1896,  the  Chief  of  Engineers,  U.  S.  A.,  made 
the  following  allotment  for  the  procurement  of  the  apparatus  necessary 
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for  condncting  tests  of  cement  at  WUIeta  Point,  IS,  Y.,  from  the  follow- 
ing appropriations : 

PreBervation  aud  repair  of  fortifications,  aot  of  Jane  6,  1896   9136. 75 

EzmiiiAtioDs,  sarveya,  and  oontliigukelM  ot  riren  ana  harboxB   280. 00 

Total   376. 7S 

Ootober  15jl896,  withdrawn  «37.S0 

Jime  30, 1887,  amonnt  expended  dniing  flaoal  yeai   388.4ft 

  376.75 


III.  Torpedoes  for  harbor  defense. — ^The  following  allotments  from  the 
above  appropriation  were  made  from  time  to  time  aud  are  avaOable 
nntil  expended : 

1.  Miacellaneoas  acts — ^For  "poiohase  of  submarine  mining  materials  and 


uaoeasary  appliances :  ''^ 

Jnl  J  1, 1896,  balan  oe  anexpended  $3, 804. 72 

June  SO,  1897,  amount  expended  daring  fiscal  year   3, 804. 72 


2.  Act  of  Angnat  18, 1890 — For  "  torpedo  en>erimenta  and  Instmotion  of 
engineer  troops  in  snbmarine  mining:'' 

July  1, 1896,  balance  nnexpended   18, 492. 60 

June  30, 1897,  amount  emended  during  flaoal  year   16, 440. 36 


Jnly  1, 1897,  balance  uneroended  i   3, 062. 24 

July  1,  im,  outstanding  IlabiUttei   127. 42 


July  1, 1897,  balance  available   2, 834. 82 


8.  Act  of  Jane  6,  1896— For  "puTobase  of  submarine  mining  materials 
and  necessary  appliances:" 

Jnly  17, 1896.  amount  allotted   S3, 000. 00 

Jane  SO,  1897,  amount  expended  during  flseftl  year   26, 260. 77 


Jnly  1, 1897,  balanoe  unexpended   5, 749. 23 

July  1, 1897,  outstanding  l^biUttes   164. 70 


July  1, 1897, balanoe  aTulable   6^584.63 


4.  Act  of  March  3, 1897— For  "purchase  of  submarine  mining  materials 
and  necessary  applianees,"  as  recommended  by  the  Board  on  Existing 

Torpedo  System : 

April  8, 1897.  amount  aUotted  -■-   76,000.00 

July  1, 1897,  balance  unexpended   75, 000. 00 

Jnly  1, 1897,  balanoe  avaUable  76^  000. 00 


NEW  APPBOPBIATIONS. 

The  following  items  have  been  appropriated  for  the  Engineer  Depot 
at  Willets  Point,  N.  Y.,  for  the  flsoal  year  ending  Jane  30, 1898,  by  the 


act  approved  March  2, 1897 : 

1.  For  incidental  expenses  of  depot  (incidentals)   $6,000.00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

for  Instraotion  of  ensineer  troops  (materials)   1, 600. 00 

S.  For  porchose  and  repair  of  instouments  (instruments)   3, 000. 00 

4.  For  library  of  the  United  States  Engineer  School;  for  purchase  and 
binding  of  professional  worha  of  reoent  date  treating  of  military  and 

civil  engineering  (library)  .  ......    500.00 


Total   10,000.00 


X8TIMATB8. 

There  will  be  required  for  the  flsoal  year  ending  Jane  30, 1890,  the 
following  for  the  Engineer  Depot  at  Willets  Point,  N.  Y. : 

1.  For  Incidental  exposes  of  the  depot,  including  Aiel,  lights,  chemicals, 
stationery,  hardware ;  extro-dnty  pay  to  soldiers  necessarily  employed 
for  periods  not  less  than  ten  days  as  artificers  on  work  in  addition  to 
and  not  strictly  in  the  line  of  their  military  duties,  snoh  as  carpen- 
ters, blaoksmitbs,  droAsmffli,  printers,  lithographers,  photographers, 
engine  drivers,  teamster^  wheelwrights,  masons,  maobinlsta,  painters, 
overseers,  laborers;  repairs  of  and  rar  matraials  to  repair  poblio  build- 
ings, manhinery,  and  nnfbreseen  axpenses  16,  OOd.  00 
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3.  For  poTOhaBe  of  materials  for  use  of  United  States  Engineer  Scliool  and 

fbr  instonction  of  engineer  troops  at  WiUets  Point  in  their  special 
duties  as  sappers  and  miners,  for  land  and  snbmarine  mioea,  ponto- 

niers,  torpedo  drill,  and  si^aling   $1, 600. 00 

8*  For  pnrchase  and  repair  of  inBtrumente,  and  purokase  ofdrawimg  mate- 
rial«j  to  be  issued  to  offloers  of  tiie  Corps  of  Engineers  and  to  officers 
detailed  and  on  doty  as  acting  engineer  offloers,  for  use  on  pnblio 
works,  snrveys,  and  for  tho  inttrnctioH     troops   3, 000. 00 

4.  For  library  of  the  United  States  Engineer  Boiiool:  For  pnrohase  and 

binding  of  professional  works  of  reoent  date  treating  of  military  and 

eivU  engineering  and  kindred  soientifloaaltJects......—   600.00 

5.  For  a  fireproof  insteommt-xepair  shop   8,000.00 

Total   18,00aOO 

Remark  1,  vnder  item  3. — Ohanges  in  the  wording  of  prerions  appro- 
priation acts  are  indicated  in  italics.  Beqnisitiona  are  submitted  from 
time  to  time  by  engineer  officers  of  military  departments  for  materials 
to  be  used  in  preparing  military  maps  and  for  instruments  and  mate- 
rials to  be  nsed  in  the  instruction  of  troops  in  reconnaissance  duty.  To 
enable  these  requisitions  to  be  filled  by  the  Engineer  Department  the 
change  in  wording  is  recommended. 

B&narh  2^  under  item  5. — ^The  fireproof  instrament-repair  shop  is 
needed  to  replace  a  one-story,  two-roomed  frame  buildiug  more  than 
thirty  years  old,  not  worth  repairing,  and  needing  constant  vigilanoe 
against  danger  of  taking  Are. 

ABST11A.0T8  OF  PBOPOBAUS. 

1.  For  furnishing  34,000  fett  tteel  wire  rope  t^rt»-fourth»  imA  diameter  and  l,!g6S  loo»9 
clwtd  aooketa,  opened  Ai^u»t  Si,  1896,  bjf  i£a^,  John  G.  D.  Knight,  Corpe  of  EnginMr$, 

U.  S.  A. 


V9. 

Nama  sad  kUzms  of  Uddar. 

Price  per 
foot  for 
lope. 

Frl«e  per 
piece  for 
sookets. 

Total  of 

bid. 

1 

2 
S 
4 

6 

e 

7 
8 
ft 

OmU. 
5 

1 

$0.M 

.96 
.«l 
.96 
.73 
.02 
.74 
1.58 
.76 

|2,»R40 

%  710. 40 
2, 131. 49 
8, 118.  iO 
2, 41B.  87 
2,524.27 
3,480.90 
0,499.36 
2,823.00 

The  contract  was  awarded  to  John  daffy's  Sons. 


2.  Forfumiahing      torpedo  oum,  t^^emed  S^ttmi«r  SO,  1896,  &y  ifo;.  John  G.  D.  Knight, 
Corp*  ^  Bngineen,  17.  8,  A, 


Blse  Mid  kind  of  torpedoes. 

ContineiitKl 

Iron 
Worka, 
BrooklTn, 

H.T. 

Morton 
Iron 
Works, 
Bno^ 

)90.D0 
1SS.O0 
187.  DO 

aoe.oo 
moo 

231.00 
17,664.00 

177.60 

m.eo 

144.00 
184.50 
a07.76 
249.  TS 
09.90 

The  contract  for  84  steel  cases  was  awarded  to  the  Continental  Iron  Works;  for 
the  13  cast-iron  oaaee  to  the  Morton  Iron  Works. 
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FOBTIFIOATIOZTS. 
neOAi.  TXAB  1886-87. 


3  A. 

COASTS  OF  MAINE  AND  NEW  HAUPSHIRE. 

Offlcera  in  charge,  Lieat.  Ool.  A.  IN*.  Damrell,  Corps  of  EDgineers,  to 
April  27,  1897,  aud  M^i.  B.  L.  Hoxie,  Oorps  of  Engiueers,  since  that 
date;  assistant,  Lieat.  George  F.  Howell,  Corps  of  Engineers,  since 
July  13, 1896. 

Portland  Harbor ,  Maine;  mortar  battery  for  sixteen  US-ineh  mortars. — 
Work  upon  this  battery  was  oommenced  November  30, 1896,  and  a 
double  shift  put  on  Jane  3, 1897,  since  which  time  16  hoars'  work  daily 
have  been  carried  on,  witAi  as  large  a  force  as  could  be  employed  to 
advantage. 

The  following  detailed  tabular  statement  gives  the  estimated  qaan- 
tities  of  work,  of  work  completed,  and  work  remaining  to  be  done. 


Dealgnatlfln. 

E»fitiuted 
qnaatftfaa. 

Wwkdmie. 

Rcnutinfiif 
tobedoiM 
Jane  80, 
1807. 

-88,143 
S,888 
11,  Ml 
M,W 

OiMeydt. 
10,143 
S,8U 

10,000 

13,  MS 
U,IOB 

U,OB 

The  work  has  been  under  tlie  immediate  charge  of  Ideat.  George  P. 
Howell,  Oorps  of  Engineers. 


Monejf  rtettemtnt. 


Allotments  of  Jnly  3  and  December  U,  1896   $126, 000. 00 

Jane  30, 1897, amount  expended  daring  flaoftl  yew....   32,093.96 


July  1, 1897,  balanee  anezpeaded   82, 906. 06 

July  l,1897,oatBtandlngl[abilitleB  815,481.00 

July  1, 1897,  aoioani  eoveted  by  uaoompleted  eontneta   13, 340. 00 

  88,771.00 


Jnly  1, 1887,  baluice  »aiiaUa   64, 18S.  OB 
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MKTBAOT  FBOK  BSPOET  OW  SKCOSTD  UBOT.  GBOSOK  P.  HOWXLL,  CORPS  OP 

■NOimBBS. 

Th«  workeoiuistointheconBtTnotion  of  •  battery  foraixtoen  lS>lnchmortan,  The 
battery  is  of  the  "reotilinear"  type,  bat  Itutead  of  all  four  pits  being  in  line,  it  is 
divided  into  two  parts,  the  parts  oeing  in  eohelon  toward  the  sea.  The  magazine 
is  in  flront  of  eaoh  part,  the  dimensioas  of  its  maaoniy  being  206  feet  by  34  feet ;  the 
distance  between  a^Jaoent  pits  is  148  feet,  and  between  the  masonry  of  tiie  two  puis 
106  feet.  An  open  road,  ont  In  the  ledge  and  20  fset  wide  at  bottom,  will  lead  to 
each  pit. 

The  site  is  on  the  orest  and  rear  slope  of  a  hill  50  feet  above  the  level  of  the  sea ; 
the  embankment  for  the  parapet  will  fall  on  the  teont  slope.  Thos  there  exist  the 
most  nnfitTorable  oonditions  for  a  annken  battery,  demanding  a  maximam  of  exca- 
vation and  fill.  The  reason  for  this  ia  that  the  reservation  is  small  and  mostly 
oooapied  for  other  pnrpoees,  leaving  small  choice  in  the  matter  of  a  site.  A  thin 
layer  of  earth  overlies  the  ledge;  hence  most  of  the  excavation  was  done  in  rock. 
This  ledge  for  the  first  10  or  15  feet  is  tongh,  black  elate,  irregalarly  stratified, 
abounding  in  seams  and  pockets  of  qnartz,  dlfficalt  to  drill,  and  nnflt  for  crushing 
for  conorete  pnrposee.  A  layer  of  serpentine  overlay  a  portion  of  the  battery. 
Below  this  hard  blaeatone  is  eneonntered,  sinUlar  to  the  ledge  at  Fwtlaad  Head. 
This  will  be  enubed  for  the  concrete. 

The  oonstmotion  of  a  drain  presented  di£BcnItiee,  as  the  lowest  element  to  be 
drained  waa  only  16  feet  above  the  sea,  and  thns  the  drain  had  to  pass  34  feet  below 
the  natural  ground  for  162  feet  of  its  length  after  leaving  the  battery  and  be  pro- 
longed 72  feet  under  the  parapet  of  the  existing  work  before  reaching  the  sea.  A 
trench  was  excavated  20  feet  wide  at  the  top,  2  feet  at  the  bottom,  and  in  It  the 
pipe  laid.  Tanneling  waa  tried  in  the  aoft  serpentine  rook  enooontered,  bat  with- 
out the  vertioal  column,  to  wbioh  the  steam  drillconld  be  fisstened,  it  had  to  be  given 
np.  The  roof  and  walls  would  also  have  to  be  shored  up.  At  first  the  18-inch  vitri- 
fied pipe  was  laid  in  a  2-inoh  bed  of  sand  upon  the  ledge  and  loam  packed  around 
and  above  it  before  the  ordinary  filling  was  plaoed  thereon;  htter  this  was  changed 
by  substituting  concrete  for  the  sand  and  the  loam  and  carrying  It  to  a  height  at  2 
feet  above  the  pipe  and  arching  the  top. 

Communtcation  with  Portland  is  by  ordinary  dlit  road  and  a  ferry.  An  electrio 
oar  line  naases  by  the  site.  A  stone  wharf  already  bnilt  enables  cement  to  be  landed 
and  hauled  by  teams  to  the  work.  Portland  has  Iron  works,  cement  and  lumber 
dealers,  and  in  case  of  an  emergency  no  delay  Is  experienced  in  obtaining  sappllea. 
Supplies  from  Portland  come  by  team  via  the  ferry. 

As  work  on  the  battery  was  began  November  30, 1896,  it  was  in  progress  January 
1, 1897.  At  that  date  stripping  the  earth  ftom  the  ledge  was  the  only  work  in  prog- 
ress, and  the  crew  was  compoMd  of  l  overseer,  1  enguieer,  1  drill  ranner,  1  blaofc- 
smith,  and  72  men.  On  January  2,  1897,  the  flnt  steam  drill  was  set  at  work. 
Since  then  the  greater  part  of  the  work  has  been  in  ledge  excavation.  On  June  3  a 
second  crew  was  set  at  work,  the  first  crew  working  from  4  a.  m.  till  1  p.  m.  and  the 
second  from  1  p.  ro.  till  8  p.  m.  On  June  8  two  2,<)(W-candlepower  Wells  lights  were 
set  up  and  the  second  crew's  hoars  were  prolonged  till  10  p.  m.  On  Jane  30  the 
employees  were  as  follows:  1  overseer,  4  stokers,  10  drill  runners^  master  laborms, 
16  teams  and  drivers,  1  timekeeper,  4  blacksmiths,  S  oarpenters,  306  laborers. 

The  oarpenters  were  at  work  preparing  the  fuse  work  fbr  the  concreting,  whioh 
is  expected  to  begin  about  October  1,  1897. 

The  plant  in  daily  use  consists  of  2  upright  tabular  boilers,  one  20  horsepower,  the 
other  SO  horsepower,  which  sapply  ateam  to  5  steam  drills;  3  IngerBoll -Sergeant 
drills,  3^inch  cylinder,  and  2  Band  drills,  S^-inch  cylinder.  Another  Ingersoll- 
Berg(»nt  drill  has  been  purchased  and  will  be  pat  in  operation  upon  the  arrival  of  a 
third  boiler,  30  horsepower. 

A  cement  shed  80  by  28  feet,  %  sand  bin  20  by  SO  by  10  feet,  and  a  stone  bin  20  by 
20  by  20  feet,  have  been  erected.  The  cemeut  will  be  delivered  on  the  dock  by  the 
contractor  and  hauled  to  the  shed  at  the  Oovemment's  expense;  the  sand  will  be 
placed  in  the  bin  by  the  contractor,  and  the  stone  for  omshing  will  be  that  excavated 
nom  the  battery  and  crushed  in  a  "Champion"  rook  crasher,  eapaoi^  SB  tons  pw 
hoar,  for  which  a  contract  has  been  awarded. 

A  hoisting  englue.  wire  cable,  dump  cars,  two  4-foot  cubical  mixers,  worm  wheels, 
pnlleySj  etc.,  from  the  concreting  plant  at  Buffalo,  N.  Y.,  under  the  chawe  of  Mb]. 
T.  W.  Symons,  Corps  of  Engineers,  have  been  forwarded  and  will  be  established  for 
eoncrecing  purposes. 

The  20-norsepower  boiler  was  brought  from  Portland  Head,  where  it  was  need  last 
season;  two  oi  the  three  Ingwsoll-Sergeant  drills  also  came  from  there.  The  cost 
of  the  30-horaepower  boiler  was  «232;  of  the  two  Band  drills,  $603.10,  and  of  the 
third  IngersoU'Sergeant  drill,  «356.42. 

The  cement  shed  and  bins  were  built  by  contract  at  a  price  of  4822;  the  founda- 
tions of  the  bins  and  approach  to  tiie  sand  bin,  the  bottom  of  whioh4s  6  foet  from 
the  gfonnd,  were  eonstmoted  by  the  Qovamment  at  a  eoit  of  9606.88. 
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The  two  Wells  lighta  oort  (312. 

The  only  cost  in  the  plant  from  Buffalo  was  the  freight  and  hanlage,  which 
amooDted  to  »202.20. 

Each  steam  drill  ia  worked  by  a  ranner  and  a  helper;  holes  were  drilled  aboat  6 
feet  apart  to  the  fnll  length  of  the  longest  drill,  16  feet,  A  blast  was  fixed  when 
flrom  20  to  30  holes  were  drilled.  They  were  loaded  with  60  per  cent  dynamite,  at 
the  rate  of  one-half  of  a  ponnd  to  each  fool  of  depth.  The  rook  was  then  brok«k 
hammers  into  pieces  snitable  for  carting  and  removed  in  single  damp  oarte,  the 
pieces  for  ornshing  to  be  piled  near  the  site  of  the  omsher,  and  the  loose  and  soft 
material  to  form  tae  embankment.  'Wheelbarrows  on  wheeling  plank  were  used  in 
place  of  oarts  on  short  haala  and  gentle  grades,  when  the  ezoavation  was  a^)^*^^ 
to  the  site  for  the  embankment. 

Ten  thonsaud  six  hundred  and  twenty-two  yards  of  excavated  ma^yifr]  have  been 
deposited  in  the  embankment.  As  this  consists  of  fr^menta  of  roek  ansnitable  tat 
emshing,  mixed  np  with  ftner  material  f^om  the  excavation,  it  is  not  oompaet,  and 
settling  will  take  plaoe;  bat  the  loam  oovering  will  not  he  placed  for  some  time,  and 
the  mass  is  being  consolidated  by  the  pressing  of  the  loaded  oarts. 

Of  the  24,000  cubic  yards  excavated  (measured  loose,  assnming  1  yard  in  place  =  1.5 
loose),  1,140  yards  have  been  piled  for  the  crasher,  and  10,^  yards  placed  in  the 
embankment ;  the  remaining  12,300  yards,  about,  has  been  deposited  in  a  spoil  bank, 
filling  up  a  swamp  on  the  reservation.  The  construction  of  the  trench  for  the  drain 
prevented  the  bank  from  being  made  continnonsly ;  the  area  of  the  excavation  was 
soatt«Ted,  and  the  material  had  to  be  deposited  in  different  positions.  For  these 
reasons  carts  were  used  to  haul  the  material,  and  no  trolley  or  cable  line  was  set  up. 
The  only  additional  cost  of  the  embankment  was  the  price  of  two  laborers  to  spread 
the  material  brought  in  the  oarts. 

Two  thousand  five  hundred  and  twenty-fi>ar  yards  of  earth  was  removed  at  a  cost 
of  90  cents  per  yard.  This  excavation  was  principally  done  in  January,  when  the 
ground  was  frozen,  and  oonsisted  in  removing  earth  from  the  ledge  in  depths  rang* 
ing  from  6  inches  to  3  feet.  In  one  instance  the  holes  were  drilled  by  hand  turn- 
zontally  into  the  frozen  face  of  the  earth  and  the  cruet  cracked  with  dynamite. 

The  total  amount  of  rook  excavation  was  16,143  yards,  divided  as  foUows: 

i)raiit.— Number  of  yard&.  3,001 ;  cost  per  yard  for  exoavation  and  back  flU,  43.39; 
average  daily  orew,  one-half  master  laborer,  16  laborers ;  average  dally  amonnt  exoft- 
vated,  21.4  yards. 

Two  hundred  and  ninety-nine  fbet  of  18-inoh  pipe  were  laid;  cost  per  foot,  invad- 
ing excavation,  cost  of  pipe,  laying  pipe,  and  bnilding  manholes,  $17.54. 

Soadway. — Number  of  yards,  3,016 ;  cost  per  yard,  91.39 ;  average  daily  crew,  one- 
half  mastn  laborer,  21  laborers,  6  ofuta;  average  amount  excavated,  28  yards. 

foffsry.— Number  of  yards,  11,036;  cost  yer  yard,  •1.83;  average  duly  orew,  1 
master  uhmrer,  45  laborers,  6  carts;  average  amount  ezcttvated,  83  yards. 

This  includes  the  cost  of  the  labor  and  ^wunite. 

The  expenditures  were  as  follows : 


lAbor  on  earth  exoavation  $3,3SS.93 

Labor  on  roefcexoavation  36,806.97 

Dynamite   3,498.06 

Superviritm  (overseer  and  timekeeper)   1, 203. 00 

General  workmen   629. 24 

Bepairs  to  plant  and  buildings   236.  ^ 

General  supplies,  including  cost  of  coal,  lamber,  pioks,  shovels,  etc   872. 71 

Drainpipe   260.36 

Holidays....   864.23 

Steam  drills,  boilers,  and  lighta   600.36 


Total   85,796.67 

(One-half  the  original  oast  ia  Inolnded  in  this  item  in  coder  to  divide  the  expenae 

proportionally. ) 

Cost  per  yard  (Inelnding  above) : 

Earth  Tirir.  tt.16 

Book   2.16 


Ztof  ^  oodlnwte,  Jlsool  jwor  1897. 

Name  of  oontrMbHr:  W.  G-.  Nash. 

Date  of  oontraot:  Angnet  29,  1896. 

Date  of  approval :  September  16,  1896. 

Time  for  commencement :  On  thirty  days'  notioe. 

Time  for  completion :  As  may  be  required. 

Price  for  PorUand  cement:  $2.06  per  barreL 

Price  for  natural  oemeut :  8S  cents  per  barreL 
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Name  of  oontraotor:  Frank  W.  Mason. 

Date  of  contract:  Augast  26, 1896. 

Date  of  approval :  September  1,  1896. 

Time  for  oommencement :  On  notice  of  ten  days. 

Time  for  completion:  As  required  by  the  enginew. 

Price  for  aand :  91  cents  per  cubic  yard. 

Emplaoementa  for  Jive  lO  inoh  gwu. — ^These  emplacranents  are  in  two 
batteries,  designated  B  ^  and  "  0,^  for  two  and  three  guns  respectively. 

On  Battery  B  worli:  was  commenced  in  April,  1803,  and  is  nearly 
completed.  On  Battery  O  work  was  commenced  in  October,  1894,  and 
will  be  completed  during  the  present  season.  Two  of  the  gun  carriages 
have  been  received  at  tiie  site  of  the  work,  and  four  of  the  guna  are 
now  on  the  wharf  at  Fort  Preble.  The  tot^  expenditures  on  account 
of  Batteries  B  and  C  are  $163,382.32.  The  estimated  cost  is  $208,786.10. 
The  condition  of  the  work  is  shown  briefly  in  the  following  table: 


Condition  June  SO,  1897. 


UmljiiiKliUm 

Emplacement. 

OeRlice. 

Gnn. 

BftttenrB: 

Mo.l  

Cou^fttod  

 do  

Inooiaplste ... 

Incomplete  ■ . . 
Oompleted  

Inowupleto . . . 
 do  

Oa  wharf,  Fort  Fieble. 

do. 

do. 
do. 

Hot  rafldvad. 

Ho.  a  

BattaryC: 

No.1  

On  hand,  notnooated . 

 do  

Notraooind  

This  work  has  been  under  the  immediate  direction  of  Lieut  George 
P.  Howell,  Corps  of  Engineers,  TJ.  3.  A.,  whose  report  gives  in  detail 
the  work  accomplished,  and  is  herewith : 

Money  statement. 


July  1,  1896,  balance  nneipended   $0. 61 

AUotments  of  Joly  8  and  September  16,  1696   83, 000. 00 


88,000.64 

Jime  SlO,  1897,  amonnt  expended  dnring  flBcal  jeu   43,  S83. 96 


July  1, 1897,  balance  unexpended   39, 617. 68 

July  1, 1897,  ontstanding  UabiUtiea   «8, 663. 36 

Jn^  1,  1887,  amonnt  oorered  by  nneompleted  wmteMta   S,  134. 30 

  16,687.66 


July  1, 18»7,  balance  available   22, 930. 08 


XXTRAXTt  VSOM  BBPOBT  OP  SECOND  UKUT,  aSOBGB  P.  HOWBLL,  C0HP8  OV 

The  work  haa  been  the  constmction  of  mnplaoemuitB  for  five  10-inoh  gone  on  dia- 
appearing  carriages.   On  January  1, 1897,  the  condition  of  the  work  was  as  followa : 

Battery  B,  Enpfacement  No.  1. — Emplacement  ocmpleted,  bolts  for  carriage  set  and 
inner  wall  of  shot  chamber  oonstrnoted;  learlng  to  finish  the  outer  waU  end  the 

loading  platform. 

EmplaoemeHt  No.  0.— EmplMement  and  platform  completed,  with  the  exception  of 
3  yar&  of  oonctete  in  the  floor  of  the  shot  ohambw. 

JSoftery  C,  EmplMement  No.  i.— Emplacement  and  platfhnn  oiHnpleted,  with  flie 
exo^rtion  of  14Ut  yards  in  floor  of  shot  chamber  and  in  flight  of  attma. 

JhrnlaoemcKta  ffoe,  g  ExoaTatlan  had  been  competed  and  the  caniage  bolts 

AirHo.8a0t. 
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^i«w  bfttteriea  ue  lomted  4  milea  horn  Portlaind,  oonimniiieatton  vith  wbioh  is 
over  an  ordinary  oonntry  load.  No  wharf  has  ever  been  bnilt,  and  all  snpplies  are 
brought  OTer  this  road.  The  cement  is  landed  at  a  wharf  2^  milea  away,  and  deliv- 
ered at  the  cement  abed  at  the  oontraetor'B  expense.  The  sand  is  delivered  in  the 
bin  by  the  contractor.  It  is  obtained  from  a  pit,  is  coarse,  and  approximates  to 
gravel,  oontaining  pebbles  and  fragments  of  stone,  but  it  haa  been  used  for  several 
years  in  the  wont  and  has  glvoi  sattsfttotion.  About  eight-tenths  of  the  sand 
pnwoB  through  a  mortar  screen.  The  stone  is  obtained  from  the  Government  q  aarry 
on  the  reservation,  worked  by  a  contractor,  and  delivered  by  him  to  the  crusher  in 
pieces  whose  lateral  dimensions  are  5  inohcts  by  10  inches.  The  rock  is  bluestone, 
and  has  been  ased  during  the  entire  constmction  of  the  batteries.  The  contractor 
did  not  commence  to  deliver  hia  atone  ontil  the  stone  obtained  last  fall  from  the 
excavation  for  Battery  C,  and  broken  for  cmshing,  had  been  exbansted. 

The  interior  crest  of  Battery  B  is  htHA  at  66  feet  above  low  wat«;  of  Emplace- 
ment No.  1,  Battery  C,  at  75  feet,  and  of  Emplacements  Noa.  2  and  3,  Battery  C,  66 
foet.  This  crest  is  on  the  summit  of  a  rooky  hill,  and  the  greater  part  of  the  work 
Is  in  excavation,  and  all  concrete  rests  on  solid  ledge.  The  ledge  is  seamy,  broken 
np  by  blasting,  and  wat«r  bearing.  The  batteries  are  well  screened  from  observa- 
tion seawards,  as  the  parapet  merges  into  the  natural  surface  of  the  ground,  which 
also  adds  to  the  earth  protection.  The  base  ring  and  traverse  circle  for  Emplace- 
ment No.  1,  BtMerj  C,  were  in  position  January  1,  1897. 

Work  was  in  progress  January  1, 1897,  with  a  force  of  1  overseer,  1  timekeeper,  1 
watchman,  and  56  laborers,  setting  the  carriage  bolts  for  Emplacement  No.  2,  Bat- 
tery C ;  the  work  was  completed  Jannary  9.  As  there  was  danger  of  freezing  the 
eoncrete,  the  false  work  was  carried  up  ahout  10  feet  above  the  level  of  the  traverse 
circle,  a  roof  was  put  on  and  fire  matntaidbd  day  and  night  in  a  coal  stove  for  ten 
days  after  the  last  concrete  was  put  in.  None  of  the  concrete  froze  before  aetting. 
In  December  concrete  woa  placed  during  the  day  when  the  thermometer  was  above 
S2°  and  protected  at  night  with  canvas,  Juniper  bushes,  and  boards.  The  work 
was  almost  all  satisfactory,  one  step  requiring  to  be  replaced.  Two  carpeuters  were 
set  to  work  March  2,  1897,  preparing  the  false  work  for  the  coming  season,  and  dur- 
ing the  period,  Maidi  3  to  IS,  the  base  ring  and  traverse  circle  for  Emplacement  No.  2, 
Battery  B,  were  set.  Both  castings  were  set  on  steel  wedges  and  leveled,  then 
Portland  oament  mortar  was  placed  under  with  trowels  and  ^in  steel  bars  till  all 
the  space  between  the  castings  and  the  concrete  was  filled.  This  method  was  con- 
■idend  better  than  floating  with  groat,  as  the  shrinkage  was  less.  The  annular 
space  between  the  eoncrete  and  bolts  waA  filled  with  grout  and  the  epaoe  between 
the  bolt  and  casting  with  lead.  The  wedgea  were  then  cut  otf  Hush  with  the  cast- 
ing. fSrom  March  2  till  Maroh  13  manholes  were  out  to  the  bottom  of  i^he  connter- 
wright  wells  in  EmpUwenient  No.  2,  Battery  and  Emplacement  No.  1,  Battery  C. 
These  manholes  are  2  feet  in  diameter,  start  between  the  base  ring  and  the  olnmlar 
recess  in  the  parapet,  go  vertioallv  down  to  the  level  of  the  bottom  of  the  well, 
and  then  horizontally  into  the  well  between  two  of  the  base-ring  bolts,  which  are 
22  inches  apart;  the  top  of  this  portion  is  arched,  but  no  attempt  was  made  to 
stoengtben  it  with  iron.  The  manhole  in  Emplacement  No.  1,  Battery  C,  was  being 
oonstrneted  July  1.  It  leads  from  the  chamber  in  front  of  the  platform  and  goes  11 
Aet  hwizontally  through  the  concrete  into  the  arched  roof. 

'Die  season's  work  l>egan  April  19,  and  the  force  Jnne  SO  was  as  follows :  One  watch- 
man, 1  timekeeper,  8  carpenters,  3  engineers,  2  master  laborers,  1  stoker,  1  black- 
smith, 103  laborers,  2  teams. 

The  fint  concrete  was  laid  April  29, 1897.  The  plant  in  daily  ase  is  as  follows :  One 
Oatea  crusher  No.  3,  capacity  80  yards  per  day ;  1  20-horsepower  engine  and  boiler; 
1 4-foot  cubical  box  miser  with  Id-horsepower  engine  and  trailer;  1  noisting  engine 
and  boiler,  16  horsepower,  with  double  Oram  hoist  14  Inches  in  diameter:  1  steam 

Somp,  Blake  No.  1,  that  pumps  water  from  an  artesian  well  to  a  ceutral  taut;  4  aide 
ump  cars,  capacity  H  yards. 

The  oonoreta  is  mixed  with  the  mixer  and  by  hand.  The  mass  is  composed  of 
Bosendale  cement,  in  the  following  proportions :  Cement  1,  sand  3,  and  stone  4. 

It  is  mixed  by  the  mixer  and  taken  care  of  by  a  crew  of  44  men,  viz :  One  engineer 
for  the  mixer;  1  engineer  and  stoker  for  the  hoist;  1  muster  laborer:  2  laborers  on 
oars  going  to  the  mixer;  4  on  the  sand  batrows;  3  in  the  oemrat  shed;  3  feeding 
and  running  the  mixer;  Sontheconcreteear;  daturrBtars;  Swheelers;  Sspreaders; 
Srammera;  2  patting  in  bowlders;  2  sprinklers. 

The  stone  is  crushed  b^  a  orew  of  1  engineer  and  5  laborers  feeding  the  omaher. 
Hie  product,  from  one-half  to  3j-  inches,  isdomped  into  a  bin  with  bottom  gates,  while 
that  under  one-half  inch  pasaea  through  a  chnte,  in  which  a  screen  with  100  mesbee 
to  the  square  inch  separates  the  dost,  and  then  falls  into  a  bin,  to  be  used  in  the 
ihee  work  of  the  concrete.  TUa  cruaner  has  to  be  worked  twelve  boon  per  day  in 
order  to  afford  sufficient  stone. 
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A  doable  irsok,  268  feet  long,  on  trestles,  leads  from  fh«  atone  bin  to  tbe  mixer, 
passing  by  the  sand  bin  and  the  cement  shed.  Two  cars  travel  on  this  track;  the 
oar  reoeivea  the  amount  of  stone,  ia  supplied  with  sand  from  a  skip  working  on  a 
horizontal  axis  aud  filled  to  the  proper  height  wiUi  barrows,  then  with  cement  in  a 
similar  skip,  and  is  emptied  Into  a  hopper  over  the  month  of  the  mlnr  j  tbe  mouth 
of  this  hopper  enters  into  the  doorof  the  mixer  to  prevent  lose  of  oement  in  damping. 
The  mixer  Is  a  4-foot  cubical  box  mixer,  one-fourth  inch  steel  plate,  and  driven  by 
worm  gearing.  It  la  turned  twelve  times  at  a  rate  of  eight  tnma  per  minnte :  the 
rotating  shaft  is  bored  axially  with  radial  perforations  by  which  the  water  admitted 
through  a  stuffing  box  at  the  extremity  sprays  the  contents  in  the  revolntion.  The 
amoQut  of  water  per  batch  Is  abont  10  gallons.  The  batch  of  concrete  is  received 
by  a  car  which  is  drawn  by  the  cable  from  the  hoist  np  an  indined  road,  634  foet 
long,  where  It  is  dnmped  onto  a  shoveling  board  and  carried  to  its  place  in  the  para- 
pet in  barrows.  Working  at  fall  capacity  a  batch  is  delivered  every  two  minntes 
and  forty  seconds;  but  owing  to  delays,  eiipeoiBlly  when  beginning  and  leaving 
work,  the  greatest  single  day's  run  has  been  ouly  146  batches;  tbe  averaM  number 
when  the  mixer  runs  at  its  utmost  all  day  is  130,  and  the  average  dau^  onmber, 
ooanting  every  day  of  tbe  forty  it  has  ran  in  this  season,  ie  97i. 

One  barrel  of  RoaendaJe  cemrat  goes  into  each  bateb;  with  proportlma  ofl,3,4, 
the  nnmber  of  cnbio  feet  in  each  batch,  measured  loose^  is  82 ;  the  mixer  can  not  mix 
properly  with  a  greater  charge.  This  rams  to  21  feet  of  concrete ;  hence  the  average 
nnmber  of  yards  pat  in  dail^  was  76. 

The  floors,  walls,  and  ceilings  are  made  of  Portland  cement,  with  the  composition 
of  1  cement,  2  sand,  and  3  acreenings  from  the  crasher.  The  floors  are  6  inches  thick 
and  have  one-fourth  inch  of  Portland  cement  mortar  floated  over  the  top.  They  are 
laid  before  the  &lse  work,  before  the  w&lls  are  set  np,  afi'ordlng  better  bearing  fbr 
Ibe  aaddlea.  The  Portland  cement  finish  of  the  walla  and  ceilings  is  6  Inches  thick; 
a  board  is  set  up  on  edge  that  distance  back  from  tbe  face  of  the  wall  and  the  apace 
filled  with  the  fine  concrete.  The  board  is  removed  and  this  finish  backed  up  by  the 
coarse  coucrete.  In  making  tbe  face  of  tbe  oeiliugs,  the  space  between  the  roof 
beams  is  filled  with  Portland  cement  mortar  and  then  the  finish  put  on.  The  addi- 
tion of  the  mortar  makes  the  interior  drier  than  in  the  older  work,  where  none  was 
nsed.  The  exposed  sarfaoe  of  the  parapet  is  finished  to  a  depth  of  6  Inchea  with  this 
Portland  oement  finish ;  it  was  divided  into  aeotions  2  feet  deep  and  each  aection 
brought  up  continaonsly,  affording  no  time  for  setting.  In  addition,  to  protect  from 
blast  of  the  guu  in  tbe  area  expoaed,  Portland  oement  waaaabatltated  for  the  Rosen- 
dale  in  tbe  top  2  feet. 

The  crew  on  this  work  is  composed  of  2  carts  and  drivers  and  32  men,  viz :  One  maa* 
ter  laborer,  3  laborers  on  sand  barrows,  3  on  stone  barrows,  6  mixers  on  mixing 
board,  8  whealera,  2  spreaders,  8  rammers,  1  sprinkler. 

The  carts  haul  tbe  matOTials  to  tbe  temporary  bins  near  the  board;  the  laborera 
on  the  barrows  measure  out  the  required  proportions;  the  mortar  is  first  mixed  dry, 
then  the  stone  and  water  added,  and  the  mass  turned  over  three  timcts  and  shoveled 
into  the  barrows.  Each  barrel  of  oement  makes  12  feet  of  finish.  This  method 
makes  a  very  even,  smooth  finish,  bat  there  is  a  plane  of  weakness  between  it  and 
tbe  backing,  as  la  ahown  by  a  continnoas  crack  ronnlng  all  along,  5  inches  back 
from  the  face  of  the  wall.  When  tbe  nnmber  of  laboren  on  band  ate  anfflelent,  a 
third  concreting  crew  of  the  same  compoaltion  is  employed,  mixing  the  nmgh  ooa- 
orete  by  hand  for  the  gun  platforms. 

The  liaise  work  is  prepared  and  set  up  in  advance  by  a  crew  of  7  carpenters  and 
9  laborers.   Dressed  pine  plank  If  inches  thick  is  need  on  the  exposed  sarfaoea. 

Bowldera  as  deflectors  are  incorporated  into  the  mass  of  the  concrete ;  they  abound 
on  the  reservation,  lying  on  the  top  of  the  ground,  and  are  hauled  to  the  parapet  in 
a  2-hor8e  drag.  To  enable  them  to  be  handled,  the  earth  tilling  In  front  of  the 
parapet  has  been  carried  up  with  the  concrete,  and  the  bowlders  can  be  rolled  from 
the  &ag  into  their  position.  They  are  as  large  aa  two  men  can  handle  with  crow- 
bars, 'rhe  filling  la  obtained  from  a  spoil  bank  where  the  ezoavated  material  last 
iUl  was  deposited. 

Cmaiderable  excavation  was  necessary  ovez  the  site  of  EmpIaoMnents  Noa.  2  and 
3,  B»tte^  C,  and  in  removing  a  retaining  wall  of  concrete  frun  the  aite  of  the  plafe- 
form  in  Emplacement  No.  1,  Battery  B. 

The  ooet  of  the  materials  delivered  at  the  works  Is  for— 

Ironclad  Portland  cemmt  per  barrel. .  $2. 22 

Beach  Boaendale  cement  do   .98 

Sand  per  yard..  1.20 

Stone,  delivered  at  the  onuher  do   1. 23 

Steel  beftitti  fiir  the  loof.  per  pound..  .OS 
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rhe  oost      ywd  for  onuhing  the  stoDe  la  S6  eents ;  the  enuher  has  1>een  In  nae  for 
■averal  yeMW.  and  oan  not  bo  worked  to  foil  oapBoity. 
The  expenaitnreB  were  m  fidlowa: 

GoDeial  aiivervieioii   9575. 00 

General  labor  ^   575.09 

Orerhaalinft  and  resTrangliiK  plant   368. 22 

Ezoavation  in  earth  and  rook   854, 98 

Filling  with  earth  and  broken  atone   815.09 

Gndlng   106.36 

Lumber  and  labor  on  &Iae  work   1, 935. 37 

Labor  on  eonoreting   4, 765. 83 

Cement  (4,416  bMrela  Boacndale  and  1,163  barrels  Portland)   6, 886. 09 

Sand  (1,798.5  yards)   2, 230.20 

Stone  (2,791  yards)   1, 938. 47 

Bowlders  and  concrete   222. 49 

Cutting  manholes   113.97 

Setting  traverse  circle   78.97 

Coal  and  engine  supplies   321.73 

Holidays   273.76 


Total  2^09L49 


Three  thousand  eight  hundred  and  twenty-nine  yards  of  concrete  was  laid  as 
follows: 

Battery  B,  Emplacement  No.  1:  22  yards  in  floor  and  wall  of  shot  chamber:  245 
yards  are  required  to  oomplete  this  emplacement.  Emplacemrait  Ho.  2:  6.6  yards  in 
BOOT  of  shot  chamber.  This  emplacement  is  oompieted. 

Battery  C,  Emplaoentent  No.  1:  9.6  yards  in  noor  of  ahot  ohamber;  6  yards  are 
required  to  finish  this  emplaeement,  fimplaeements  Nos.  3  and  3 :  The  eonoretu  has 
been  laid  around  the  bolts  in  No.  S  IBS  yarda,  and  8  680  yards  laid  In  the  par^Mts 
and  magasine;  6,646  yards  axe  required  to  fliush. 

Co^  of  conente  per  jford. 


Element  $1796 

Band  688 

Stone  606 

Bowlders  06 

Conaretinff   1.344 

Falsework  606 

Excavation  and  fill  464 

Snperrision  and  gmieral  work  60 


Total   6.769 


IMt  of  eontneti,  JUeal  ftar  1887. 

Name  of  oontraotor:  CooUdge  &.  Wait. 

Date  of  oontraot:  August  26, 1896. 

Date  of  approval:  September  17, 1886. 

Time  for  eommenoement :  On  awurd  of  contract. 

Time  for  completion :  As  nwr  be  required. 

Price  per  barrel  for  Portland  cement :  $2.23. 

Kameof  contractor:  W.  G.  Nash. 
Date  of  contract:  August  39,  1896. 
Date  of  approval:  September  16, 1806. 
Time  for  commencement:  On  80  days. 
Time  for  completion :  As  may  be  required. 
Price  per  barrel  for  natural  cement:  96  oeata. 

Name  of  oontraotor:  Qeorge  C.  Place. 

Date  of  oonttaot:  Angnat »,  1886. 

Date  of  approral:  September  16^  1896. 

Time  for  commencement:  On  award  of  eontraok 

"Hme  for  completion :  As  required  by  eoglaear, 

Frioe  per  cubic  yard  for  sana:  $1m10. 
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EmplaoemenU  for  two  13-inoh  guns. — ^This  work  was  advertisod  and 
contract  awarded  Febraary  27, 1897,  to  William  Morgan.  Under  this 
contract  work  was  commenced  early  in  April  and  sboald  be  completed 
December  1, 1897. 

The  following  tabular  statement  ^ows  the  condition  of  the  work  on 
Jime30, 1897: 


Bstiiutod 
^nantltlM. 

WorkdnM. 

Bmulnlttff 

to  b« 
done  June 
30,1807. 

OuMeydi. 

S,800 
7,260 

Oubteydi. 

2.  &17 
1,400 

OuMe  ydi. 

283 
5,890 

The  artesian  well  has  been  carried  to  a  depth  of  about  186  feet,  and 
though  good  water  has  been  obtained  it  is  not  in  snfflcient  quantity.  It 
has  been  tested  by  pamping  out,  and  will  probably  be  sunk  deeper. 
The  contractor  has  built  a  temporary  whar£  and  has  established  his 
working  plant,  which  includes  a  stone  crnsher  with  engine  and  boiler. 
Temporary  buildiugs  are  uuder  constraction. 

The  walls  of  the  permanent  wharf  have  been  carried  up  to  the  level 
of  mean  high  tide,  and  the  interior  fill  to  an  average  height  of  about  3 
feet  less  than  the  walls.  Nothing  has  yet  been  done  on  the  roadway 
leading  to  the  wharf. 

Ko  unusual  difficulties  have  been  encountered  excepting  the  preva- 
lence of  nnfiftyorable  weatiier  in  the  early  part  of  the  seaBon. 

Money  statement, 

FOR  CONT1NGENCIB8  AMD  KNGINXKSINQ. 


AUotmenta  of  March  16  and  27,  1897   $3,200.00 

Jane  30^  18S7,  unoont  expended  daring  flsoal  yeu   687. 6!1 


Joly  1, 1897,  balance  unexpended   2, 513. 88 

July  1, 1897,  oQtBtanding  Dabilitiea   136. 00 


Joly  1, 1897,  ba^oe  available   3, 387. 38 

FOR  CONTRACT  WORE. 

AUotment  of  March  27, 1897    70, 000. 00 

Jaly  1, 1887,  amount  covered  by  onoompleted  oontracts   70, 000. 00 


Digiiized  by 


Ah$iraet» 


APPBimiX  3 — ^FOBTIFICATIOiro.  589 

of  propoaaU  for  oonatrneUon  of  gu»  mplaommt*.  Porfland  Bdrhor,  Maine, 
at  Portland,  Me.,  Deoomber  IS,  1896,  bjf  Hout.  Col.  A.  N.  Damrell,  Corps  of 


Ap. 
prox- 
un»t« 
qnan 

utiM. 


SxoaTmtion! 

EktUi,  meMomd  In  pUea  (Inolud- 
I&g  remonl  of  irooda},  oablo 

yards  

Book,  In  pImo  ..onUo  yarda.. 

Bwth  m  (adBIUond)  do. . .. 

Brlcka,  in  plue  nnmber. . 

Gonarate  (ascregnto  obtained  from  ex- 
Mmttion  of  aito) ; 
Ho.  1  (body  of  wwk),  in  plMe,  cn- 

blo  yards  

Ko.2  (walls,  etc.),  In  place,  onbio 

yards  

ITo.  3  {EadDgs,  etc.),  In  place,  on- 
bio yards  

Broken  stone  (not  In  concrete),  In 

place  onbio  Tarda. . 

GoQcreto  (aggregate  obtainea  else- 
irhere) : 

So,  1  (body  of  vork),  In  plaoe^  on- 
bio yuns  

Vo,  2  (vaUa,  eto.),  in  place,  onbio 

yards   

Ko,  '3  (flaoinga,  etc.),  in  place,  on- 
bio yarda  

Broken  stone  (not  in  oonorete),  in 

place  .....onUoywas.- 

Stoel  I-b«ama  and  L'>i  In  plaoe, 

pounds  

Trolley  rails  and  tndleys,  in  plaoe, 

ponnda  

GuTanlBod  wrooght-lron  tnbe.  In 

place  linear  feet.. 

Wmte-plne  Inmber,  In  place,  per  foot 

B.M  feet  B.M- 

TiMfled  sewer  pipe,  in  place  (inolad- 
iag  traps,  elbows,  etc.) : 

U-lnob  linear  feet.. 

8-lnob  do.. 

4-inoh  do. . 

Cemeoit  pipe,  in  place,  4-inoh  do.. 

Bteel  bolta,  with  plates,  nnta,  etc.,  in 

place  pounds.. 

Iron  laddera,  in  place  do — 

Hand  valla,  mpuoe  do — 

Amntnnlwn  oranea,  complete,  in 

place  aeto.. 

Double  ammnnltloB  lifts,  oomplete,  in 

place  pairs.. 

Steel  doors,  in  place  ponnda. . 

Bronse  gndgeons,  hingea,Mid  fltUnKs, 

In  place  .ponnns . . 

Artesian  well,  with  lining,  pomp,  com- 

ptete  feet  depth.. 

WWf  and  roadway : 

flUit  ntnito,  for  dry  rubble  wall, 

BnbUBuaaonry,  in  Portland  ee- 

meot  mortar,  In  plaoe,  onblc 

yards  • 

Granite  ooping  atone,  in  ^ooe, 

ton*  

Qnarry  gnnt^  for  raadw^  and 

pier  tona.. 

BicavaUoD  of  road  (battery  to 

aluire}  onbio  yuds.. 

Oak  fender  pilea,  In  plaoe,  nnm* 

htr  

Oak  belaying  posta,  ln^ace,nnm- 

bor  


2,HW 
7,260 
1,000 
10,000 


s,soa 

1,0H 
660 
S70 


Aggregate  obtained  fhtm  ezoa- 

vationof  site  

Aggregate  obtained  elsewhere  . . 


ConunenoewWk. 
Complst*  work.. 


IM 
300 
260 
80 

0,840 
300 
000 


l.WmiamUorgan, 
Trenton,  N.  J. 


Price.  Amonnt. 


«1.60 

3.00 
1.00 
30.00 


4.  SO 

7.60 
10.00 
.SO 


8,500 

6.00 

1,660 

O.0O 

660 

16.00 

370 

3.00 

50,000 

.081 

10,000 

.10 

17S 

.26 

fiOO 

.04 

1.00 
.76 
.60 

3.00 

.10 

.10 
.10 

B00.O0 


21,800.00 


10,000 

.08 

500 

.SO 

too 

2S.0O 

1,400 

8.60 

00 

7.60 

M 

4.00 

6,700 

1.60 

1,600 

1.26 

11 

90^00 

4 

40.00 

«i,300.00 

21, 76a  00 
1,000.00 
800.00 


88,260.00 
13,376.00 
6,600.00 
186.00 

61,000.00 
14,860.00 
0,760.00 
740.00 
1,750.00 
1,000^00 
48.76 
20.00 

190.00 
160.00 
125.00 
72.00 

B84.00 

30.00 
60.00 

1,000.00 

3, 600.00 
800.00 

SO.  00 

a,&oaoo 

4,fl00i00 
076.00 

moo 

8,560.00 
1,870.00 
320.00 

leaoo 


113,850. 75 
182, 88a  75 


Apr.l,ia07. 
Dm.  1,1887. 


2.  MoUoy  &.  Sbee- 
ban.  New 
Boohelle,  y.Y. 


Prioe.  Amount 


«0.a5  1080.00 

1.26  8,06X  60 

.36  860.00 

18.00  180.00 


4.30 
6.00 
6.00 
1.10 

4.86 
7.00 
7.00 
1.10 
.08 
.10 
.26 
.04 


.80 
.60 
.30 

.SO 

.06 
.10 
.10 

200.00 

7a  00 
.10 

.30 

6.60 


2.75 

0.00 

8.00 
1.60 
.76 
6.0C 
4.00 


86,660.00 

0.  000.00 
3,000.00 

407.00 

41,225.00 
11,650.00 
4,660.00 
407.00 
1, 600.00 
1,000.00 
48.76 
20.00 

162.00 
120.00 
76.00 

mso 

402.00 

saoo 

00.00 

400.00 

140.00 
1,000.00 

isaoo 

650.00 

8,800.00 

64a  00 
262.00 
8,660.00 

1,  moo 

88.00 
16.00 


81,604.06 
88,6M.O& 


Apr.  1,1887. 
Deo.  1, 1887. 


8.  BdwaidW. 

Bverson, 
Provideuoe,B.X. 


Prioe.  AnWBBtL 


laso 

2.00 
.29 
26.00 


4.  so 
0.20 
8.00 
1.60 

B.30 
7.20 
8.  SO 
2.60 
.08 
.14 
.30 
.10 


.40 
.30 
.90 
.30 

.05 
.08 
.08 

350.00 


9840.00 
14,60a00 

isaoo 
moo 


86,560.00 

10,  moo 

6,200.00 
666.00 

46,060.00 
11, 88a  00 

s,moo 

026.00 

i,soaoo 

1,48a  00 

36.00 
60.00 


7a  00 
4a  00 

60.00 
7.30 

483.00 
34.00 
4&00 

Toaoo 


1,000.00  2,000.00 

.08  mo.  00 

.3s'  176.00 

10.00'  1,00a  00 


3.60 

7.00 
4.60 
1.25 
.26 

laoo 
laoo 


s,moD 
moo, 

878.00 
7,136.00 
S7S.0O 
110.00 

4a  00 


88,080.30 
m,  775.30 


SO  dna  after  no- 

Uoe. 
6  numtha  aftoi 

A]pr.  1,1807. 
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Ab»braeU  of  propo$at$  fi»r  oantiruetim  of  giM  implaovmviUty  PcriloMd  Sarbor,  Maine, 
opffMd  at  Portland,  He.,  Deember  it,  2896^  «<o.— Con^ned. 


Ap- 

iinate 
^tiea. 

i.  The  Hartford 

Paving  and 
Constraotlon  Go., 
Hartlbrd,  Conn. 

G.  Hairs  &  Lewla, 
Keir  Yvtk  Cit?. 

8.  Gardner  C.  La- 
tber,  Proridenoe, 

Prioe. 

Prioe. 

Ainonnt. 

Prioe. 

Amount. 

JkXOftTMJOIl: 

• 

Eftrth,  raoamnd  la  pQM  (iMlud- 

ing  remO'Vld  of  TOod9)t  oitbio 

<(,8W 

40.80 

9840.00 

•0.80 

$840.00 

80. 

60 

«i.4oaoo 

7,  aMj 

.74 

6,806.00 

1.50 

10,875.00 

1 

25 

9,082.60 

Iterth  All  (ftdSitJoiuil)  do.... 

1.000 

.40 

400.00 

.80 

300.00 

86 

860.00 

iu,  OUU 

12.00 

120.00 

IS.  00 

160.00 

18. 

00 

180.80 

Concrete  {Aj^roKfttdobtAlnod  from  txi- 

oaTvtfon  of  sito) : 

Bo.  1  (tMMiy  oi  worKfiinpiMe,  oQ- 

8,  SCO 

8.48 

20,  S80.00 

8.00 

36, 600.00 

S 

42 

29,070.00 

Ho.  X  (WMlB,  «ta.)i  In  puoe,  enblo 

1,860 

S.71 

».  471.00 

0.00 

0. 900. 00 

5. 

00 

8,260.00 

ITo.  3  (beings,  otc.),  in  plaoo,  oa- 

wO 

8.M 

«.i76.oa 

10.00 

0,600.00 

8. 

00 

6,200.00 

Broken  atoiw  (notln  ooncnte).  In 

Conorete  (kggn^is  nhtniniiii  oIm- 

wn 

.07 

358.00 

1.G0 

656.00 

1 

60 

666.00 

Ko.  1  (body  of  irork),  in  plaoB,oa- 

8,600 

fi.H 

47.040.00 

4.76 

40,875.00 

4 

36 

88,125.00 

Ko.  2  (wallB,  «to.),  tn  pl*oe,  on- 

],oH 

T.iO 

18,016.00 

8.00 

18,200.80 

S 

76 

9,487.80 

No.  8  (facings,  sta.),  In  place,  ea- 

OH 

ILM 

T,  579.01 

1100 

7,800;O0 

8. 

76 

6^887.80 

Broken  stone  (not  In  oononte),  in 

870 

8.U 

1,188.10 

8.O0 

1, 110.00 

2. 

60 

936.00 

SImI    I-boBms  And    L's  In  plxoo. 

B0,00O 

.08} 

1,750.00 

.08 

1,  GOO.  00 

o:q 

1.876.00 

Trolley  nil*  and  trolloys.  In  pltooi 

10,  ooc 

.11 

1,100.00 

.06 

600.00 

90 

2,000.00 

vuTnnmu  mon^niriron   «uDc,  in 
Wnito-pitte  hunber,  In  xAmo^  per  foot 

17E 

.10 

17.60 

.30 

86.00 

10 

17.50 

60C 

.00 

30.00 

40.00 

20,000.00 

10 

50.00 

Tttrifled  Mver  pipe,  in  plaoe  (inclnd- 

Inc  truM,  elbowe,  ets.) : 

TV  J—  — Ha, J- 

IM 

.40 

78.00 

1.00 

190.00 

60 

96.00 

3011 

.17 

64.00 

.75 

160.00 

88 

70.00 

4-lnoh  do — 

Stv 

.18 

46.00 

.GO 

138.00 

M 

SO.  00 

Oeninitpipe,  in  plaoe, f.lnoh.<>.do — 

.U 

6.40 

.40 

14.40 

ao 

7.30 

Steel  bolu,  irltfa  platee,  nate,  etc.,  tn 

»,8« 

.05 

492.00 

.06 

492.00 

021 

370.00 

iron  laoaeiSi  injpuwe — . — ..oo.... 
Hud  rftila.  In  puwe  .do — 

30( 

.OS 

16.00 

.06 

15.00 

12 

88.00 

Arwi 

.00 

88.00 

.06 

30.00 

30 

180.00 

Ammnnltion   ennee,   OMnplete,  in 

! 

270.00 

640.00 

800.00 

000.00 

386 

00 

870.00 

l^oble  emmnnitlon  lifts,  oonplete.  In 

a 

740.00 

1,4W.00 

1,200.00 

2,400.00 

1,400 

00 

8,800.00 

10,  (KX 

.08 

800.00 

.10 

1,000.00 

14 

1.400.00 

Bronae  gndgemu,  hingee,  and  flttlnga. 

NK 

.ae 

476.00 

.26 

125.00 

GO 

260.00 

Artesian  veil,  witb  lining,  pump,  ooin> 
"yfttaxt  md  roadway: 

10( 

12.20 

1  12&.00 

10.  Od 

1  000.  oc 

8 

GO 

850.00 

Sput  granito,  for  ary  TnDDie  vwi, 
Rubble  iimoaiy [  In  Portland 

1,  MK 

2.78 

^S60.00 

2.  GO 

8,600.00 

8 

00 

4,aoaoo 

ToieaX  nuwtar,  In  plaoe^  oabio 

90 

0.08 

5U.M 

6.  GO 

495.00 

« 

OQ 

540.00 

Oiaaite  ooplng  etone,  in  place. 

St 

•>Dv 

WO.  W 

8.0C 

ZOiL  W 

8 

00 

(Ura  A|| 

WUBtljr     |LlVUti|     XVf                   TffljT  IHIU 

5,700 

1.7B 

9.976.00 

1.00 

5,700.00 

1 

38 

7,888.00 

Exearation  of  road  (battery  to 

1,600 

.80 

1,900.00 

1.50 

2,390.00 

90 

1, 950.00 

Oak  fender  pHeo,  In  plaoe,  nam' 

11 

9.00 

09.00 

6.00 

66.00 

10 

00 

110.00 

Oak  bellying  poate.  In  plaoe,  nnm- 

7.26 

29.00 

10.00 

40.00 

8. 

00 

82.00 

Ajlgregate  obtained  tnm  «zoa- 

70. 204.  GO 
100,331.70 

06,088.40 
115.118.40 

78,838.80 
87,488.80 

Aggfefite  obtained  ebewlwre . . 

Apr. 
Hov. 

16,1897. 
16, 1897. 

Veb. 
Oat. 

1,  1897. 
L,  1BV7. 

Jl 

Jl 

in. : 

,  1807. 

IB. 

,  U08L 
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Abttraei»  ofpnpotaU  for  o»MlnHiMoii  of  gmm  mplaomtmU,  PorlUmd  Sar^,  JfolM^ 
igMMd  at  Porilamdt        J^tiemher  2$,  1896,  Ctrntinaed. 


Ap- 
prax 

lUD- 

Mm. 


7.  MwiIiattuiCoii. 
oreU  Co.,  N«w 
York  City. 


Prioe.  Amotmt 


8.  CUrk  &.  Co., 
Neir  York  Olty. 


Price.  Amoant. 


0.  Immo  T.  Broim, 
New  York  City. 


Price.  Amoimt. 


Xulk,  iflMifi  1b  pilH  <liidiid- 
Ing  rcntoval  of  wooda),  cnbk 

ywda  

Book,  in  jiaM  onUo  j«d*.. 

Bwth  mi  (adJltiml)   .do. . . . 

Brloka,  In  plaoo  munber. . 

Concrete  (Kggrente  obtained  from  ex- 
OBTfttion  or  lite) : 
Ko.  1  (body  of  work).  In  pUoe,  on> 

bloyftrda  

Ko.  S  (walla,  etc.).  In  pUoe,  cnblo 

yards  

So.  8  (fkotnga.  etc.),  in  pUoe,  on- 

bto  yards  

Broken  ibne  (not  In  oi»eieto).  In 

place  onblo  jarda. . 

CoDorete  (aggngnta  ebtafawd  daa- 
where): 

Ko.  1  (body  4tf  work),  in  place,  on- 
blo yards  

So.  3,  (walls,  etc.).  In  place,  cable 

yards  

No.  8  (fkcins*,  etc.),  in  pUoe^  on- 
blo yards  

Broken  stone  (not  In  concrete).  In 

place  cubic  yuda. . 

Steel  I-beaau  and   LX  in  place, 

poanda  

Trolley  rail*  and  tnllaya,  In  plaoe, 

pounds  

(rUTanlied   wronght-lron  tnbe.  In 

plaoe  linear  feet . 

white- pine  lumber,  In  place,  per  foot 

B.  M  feetB.U.. 

Titiifled  sewer  pipe,  in  plaoe,  tnolnd' 
Ins  traps,  elbows,  eto. : 

U-inoh  linear  feet.. 

8-lnah  -  do  

4-incA  do  

Cement  pipe,  in  plaoe,  4-ineh  do.. . . 

Steel  bolts,  with  plataa,  nats,  etc.,  in 

plaoe  ponnda.. 

Irm  ladders.  In  plaoe  do. . . . 

Handrails,  in  place  do.... 

Ammnnition    flnaes,  omnplete,  in 

place  sets.. 

Double  ammonltlan  Hits,  complete.  In 

place  pain . 

Steel  doora,  In  plaoe  ptHuda.. 

BionM  gn^sona,  hinges,  uid  ntUnsa, 

in  plaoe  poonoa. 

Artesian  mU  with  lining, 

jikte  

Wharf  and  roadway : 

Split  gnuaite,  for  dry  rabble  wall. 

In  plaee  tons. 

Bobbie  masonry.  In  Portland  ce- 
ment mortar.  In  place,  cable 

yarda  

wulte  ooplag  stone,  In  plao^ 

toaa  ,  

Qnarry  groat,  fbr  roadway  and 

pl«r  tons.. 

ExoaTStlni  of  road  (battery  to 

shore)  cubic  yards.. 

Oak  fendor  plies,  In  place,  nnm- 

ber  

Oak  belaying  posts,  In  place,  bob* 
*  bMT  


2,800 
7,250 
1.000 
10,000 


8,500 
1,0U 
860 
370 

8,500 
1,660 
«60 
870 
10,000 
10,000 
176 
MO 


800 
260 
30 

g,840 

300 
600 


10,000 
500 
100 

],i00 


<0.70 
.98 
.61 

SO.  00 


3.M 
8.00 

13.00 


4.68 
7.00 
13.60 

I.  S0 
.081 
.M 
.35 
.05 

.60 
.60 
.60 
.60 

.04 

.10 
.10 

600.00 

600.00 
.06 

.60 

II.  00 

a.  00 


4.60 
8.&0 
fi,700|  1.15 


1,500 
11 
41 


Aggngate  obtained  team  mm- 

ySmivt  ^te  

Acgr^gato  oUalBad  olMWlwre . 


CaumtiioewiKk. 
Oamplete  work.. 


.80 
15.00 
16.00 


«1,M».0D 
8,742.50 
610.00 
300.00 


38,150.00 
11,386.00 
7,800.00 
807.10 

3»,780.00 
13,035.00 
8,136.00 
656.00 
1,875.00 
400.00 
48,75 
36.00 

06.00 
100.00 
136.00 

18.00 

303.00 
80.00 
60.00 

i,ooaoo 

1,300.00 
600.00 

300.00 

],  100.00 

4,200.00 

405.00 
546.00 
6,566.00 
1,200.00 
166.00 

<o.oa 


to.  60 

1.50 
.35 
28.00 


8.00 

7.00 
B.O0 
LSG 

0.40 

10.00 
10.20 
3.80 
.04 
.12 
.18 
.08 


.00 
.70 
.30 
.30 

.041 
.16 


00 


.60 
18.00 

3.00 

7.00 
4.50 
.30 
.80 
16.00 
7.00 


»1,680.00 

10,876.00 
350.00 
300.00 


33,160.00 
11, 650.00 
6,850.00 
463.60 

64,400.00 
]«,600.00 
6,630.00 
1,038.00 
2,000.00 
1,200.00 
81.60 

4a  00 


171.  OO 
140.00 
76.00 
7.20 

442.80 
45.00 
180.00 

400.00 

1. 600.00 
1,500.00 

380.00 


630.00 
378.00 
1,710.00 
1,200.00 
166.00 
28.00 


83,  Ma  96 
•1,808.86 


8l;Sn.00 
109,824.50 


Peb.  1,  1807,  or 
before. 
Deo.  1, 1807. 


Feb.  1, 1887. 
Hot.  1. 1897. 


$0.50 
1.06 
.86 
16.00 


S.I0 

3.80 
5.00 
.70 

8.90 
4.46 
6.00 
1.20 
.03 
.00 
.60 
.06 


.36 
.35 
.16 

.80 

.06 

.05 

330.00 

760. OO 
.04 


1,800.00  8.00 


4,200.00        1  90 


8.00 
8.00 
1.40 
1. 

la 
la 


.00 


91, 400.  w 
7,612.60 
S5aM 
UOlOO 


38, 06a  00 
8,870.00 

a,  35a  09 

3SaOQ 

88.uaoe 

7.8tiLS0 

4,2oao» 

1, 500.00 
000.00 

sr.  60 

26.  M 


8a  60 

60.00 
37.60 
10.80 

482.00 
16.00 
8a  09 

44a  00 

1,500.00 
400.00 

136.00 

•oaoo 


4,O80l00 

64a  00 

078.00 
7,98a  00 
1,856.00 

110.00 

4a  00 


68,081.80 

TOiOoaso 


Fab.  1,1897. 
Get.  10, 1897. 


r 
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592      ttEPOBT  OF  THB  CHIBF  OF  ENGINBEBS,  U.  8.  ARMY. 


AA§tnul»  9f  fropoMU  for  omwtrvolfoM  of  gwn  omflaetmentt,  Portland  Harbitr,  Mahu, 
oprnwlat  Pmilamd,  Mt.,  Deombor  li,  1896,  cte.— Contioiied. 


Ap- 

()r0X' 
mate 
qoau- 
Btlea. 


EzMTadoii: 

Swtli,  mflMand  In  pllw  (Inolud* 
tag  xenovil  of  wboda),  odUo 

jmB  

Book,  In  nluw..  eoUo  jwci».  • 

SKth  flU  (MbfiUoDil)  do. . . . 

Bricks,  in  plooB  nnmbor.. 

OoBorete  (ftgnente  obtAfned  fttnnsx- 
cavation  uf  sito) ; 
ITo.  1  (bo^  of  work),  is  pUoa,  cn- 

bto  yards  

Ko.S  (walls,  etc.),  In  plao«,  eaUo 

Tsrds  

Ko.  S  (fadngs,  etc.),  in  pl«oe,  cnblo 

yards  

Broken  stone  (not  in  concrete),  in 

place  cutde  yarda.. 

Conorete  (aggregate  obtained  alw- 
wfaere) : 

No.  I  (body  of  work),  in  pUoe,  cn- 

bic  yardfl  

Ko.  2  (walla,  etc.),  in  plaoe,  on  bio 

yards  

Ho.  8  (facings,  etc),  in  plaM,  oa> 

bio  yards  

Broken  stone  (not  In  conoret*},  in 

plaoe  onbtc  yarde . . 

Stepl   I-beams  and    L's  In  place, 

pounds  

Trolley  rails  and  trolleys,  in  ^om, 

pounds  

OalTanlsed  wroaght-lron  tube,  in 

place  linear  feet.. 

Wnite-pine  lumber,  in  place,  per  foot 

B.M  MTkU.. 

Yitrtfled  sewer  pipe,  in  place,  inclnd 
ins  bvps,  elbows,  etc. : 

IZ-iDoli  ll&Mrfiwt.. 

8-fnoh  do.... 

4-lnch  do... 

Ctxataxt  pipe,  in  plaoe,  4.iiioh  do. . . 

Steel  bolts,  wlUi  plsteo,  nuts,  etc,  in 

plaoe  pounds.. 

Iron  ladders,  in  plaoe  do  ... 

Hand  rails,  in  place  do  . . . 

Anwnnnitlon    eranes,   complete,  in 

ploee  sete.. 

Double  anmnnltlon  llAa,  oomplote,  In 

place  pairs.. 

Steel  doors,  in  plaoe  pounds. 

Bionse  ^dgeooo,  btngM,  and  nttinsa, 

in  plaoe  ponnos. . 

Artesian  well  with  lining;  pnmp,  oom- 

plete  net  depth.. 

wharf  and  roadway: 

Split  fcranltw,  for  dry  mbUe  waU, 

Id  place  tons.. 

Bubble  masonry.  In  Portland  oe- 
ment  mortar.  In  place,  onbio 

yards  

Granite  coping  stone,  In  place, 

tons  

Qnarrj  grout,  for  roadway  and 

pl«  tons.. 

Bxcavatlon  of  rood  (battery  to 

shore)  cubic  yaidn.. 

Oak  ftakler  pUea,In  ^aoo,  nom- 

ber  

Oak  belaying  posts.  In  place,  num- 
ber  


Aggregate  obtained  from  exoa- 

TOtion  of  site  

A|S<*8ate  obtained  elsowhon. 


Commence  work . 
Complete  woA.. 


2,800 

T.atw 

1,000 
10,000 


8,500 
1.690 
650 

no 

8,  BOO 
1,660 
850 
870 
50,000 
10,000 
176 
000 


IH 
200 
250 
SB 

0,S10 
300 
600 


2 

10,000 
500 
100 

1,400 

W 
84 

6,700 
1,600 
11 
4 


10.  H.C.Moore, 
New  York  City. 


Price.  Amoont. 


(0.30 

1.10 
.26 
20.00 


4.00 
6.76 
11.00 
a.  00 

4.60 
7.26 
12.00 
2.60 
.021 
.07 
.BO 
.90 


.60 
.60 
.30 
.30 

.05 
.04 
.04 

200.00 

1,000.00 
.01 

.30 

12.00 


4.00 

6.00 
6.00 
.26 
.60 
10.00 
36.00 


$840.00 
7,876.00 
250.00 
200.00 


84,000.00 
11, 187.60 
7,150.00 
740.00 

38, 25a  00 
11, 962.50 
7,800.00 
0SS.OO 
1,875.00 
700.00 
87.80 
100.00 

114.00 
100.00 
75.00 
10.80 

402.00 
12.00 
24.00 

400.00 

2,000.001 
400.00 

150.00 

1,200.00 

5.600.00 

460.00 
504.00 
1,4».00 
750.00 
110.00 
100.00 


78, 471.  BO 
84,  SSI.  80 


Har.20,1807. 
KoT.  1, 1807. 


11.  Pennell  & 
O'Hern,  Tonk- 
era,K.T. 


Prloe.  Amount. 


«0.40  91,120.U0 
2.00  14,600.00 
.60  600.00 
35.  M;  360.00 


S.60 
7.00 
ID.  00 

L60 

4.00 
7.25 
10.60 
1.75 
.04 
.05 
.10 
.06 


1.00 
1.00 
.70 
.70 

.08 
.10 
.10 

50.00 

1,000.00 
.12 

.26 

12.00 


2.76 

6.00 

2.75 
1.60 
.60 
8.00 
10.00 


80,800.00 
11,660.00 
6,600.00 
666.00 

34,000.00 
11,962.50 
6,835.00 
647.60 
2,000.00 
500.00 
17.60 
SO.  00 


190.00 
200.00 
175.00 
36.20 

787.20 
30.00 
60.00 

100.00 

2,000.001, 

i,2oaoo 

126.00 
1,200.00 


3,860.00 

640.00 

281.00 
8,660.00 
760.00 
88.00 
40.00 


SB,  363.90 
92,  4BS.  90 


When  directed  to 
do  BO. 
Deo.  1,  1697. 


12.  T.W.Klnsar 
&  Sons,  Terre 
Haute,  Ind.,  or 
Waltbsm,Uaas. 


Price.  Amount. 


to.  SO 
8.20 

.so 

80.00 


8.70 
7.O0 


«84aoo 

lB,iMLM 
800.00 
MO.W 


31,460.00 
11,650.00 
13.00  8,400.00 

.76  sn.Bo 


fl.10 

I 

9.60^ 
10.50| 
8.00 

.osj 

.18 

■H 

.06 


68,700.00 

15,676.00 
10,076.00 

i,moo 

1,600.00 
1,800.00 
IT.OD 
8K.W 


I 

.40 
.80 
.30 

.08 
.08 
.18 


95.00 
80.00 
76.00 
10.80 

286.  so 
14.08 
106.00 


360.00  600.00 


900.00 
.10 


.80 

I 

uoo 


2,40a  00 
1,000.00 

100.00 

1,800.00 


2.76,  8,800.00 


6.76 
S.00 

I 

L7S 
.70 
16. 00^ 
10.00 


617.00 

SSI  00 

8,870.00 

1. 138. 00 

188.00 
• 

4a  00 


J  04.178.60 
122  006.00 


Feb.  1, 1897. 
Not.  1, 1897. 
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Ab$iraeta  of  propMolt  for  con$tnuaio»  of  mm  emplaemmtU,  I^rtland  Harbor,  Mahte, 
opened  at  Fortlmnd,  Me.,  FOtruarg  18,  fSSTf^  LtatU  Col.  A.  N.  DamrM,  Oorpa  of 
Emginoero. 


Itani. 

Ap- 
proxi 
mate 
quan- 
tlUes. 

1.  L  Zh  Orlm, 
PbIladelpUa,I^ 

2.  WiUiam 
_  Horgan, 

8.  laaao  T.Brown, 
New  York,  N.T. 

moe. 

Amoont. 

raoo. 

Amonnt. 

Frlee. 

Amount. 

PjrHi  ezMTitlMi  (bMdndlnc  tte 



moYnl  of  wooda),  por  ouHO  yud, 

2,  roc 

«0.50 

f  1,400 

00 

to.  34 

8053. 

00 

$0.80 

0840.00 

Rook  0xoAT>  tton.  In  plxw,  cubic 

7  26C 

1.00 

7,260 

on 

1,60 

10,876. 

00 

1.36 

9,082.90 

Bsrth  fill,  per  cablo  yud  .  ■  ■  -do. . . . 

]'oo( 

.iO 

400 

00 

.20 

200 

00 

.30 

8oaoo 

Concrete  Ko.  1,  in  pUoe,  per  onblo 

10,000 

20.00 

200 

00 

18.00 

180. 

00 

12.00 

120.00 

5,700 

4.75 

27,075 

00 

8.18 

18,198. 

00 

3.96 

28,515.00 

C^icrete  N'o*  3*  fii  plftoei  per  cnblo 

fftrd                        en  vlo  yards 

l,fl&C 

6.75 

11,137 

60 

5.64 

»,80«. 

00 

0.18 

10,U«.S0 

Concrete  'So.  8,  In  pUoe,  per  cable 

9.00 

5,860 

00 

8.0O 

5,900 

00 

9.  DO 

5, 66a  00 

OnA^Tv  nATit  Twv  aiidIa  Vsnl  fin 

wiuufj'  iuvuiii|  uuK  vuviv            - -\LVr  mm  * 

2  sot 

L60 

7,000 

00 

.76 

2,100 

00 

1.40 

8,910.00 

2.W 

1,000. 

00 

.75 

277 

50 

1.40 

618.00 

Rtj^l  IwiAmH  nhAmuilL  wtt^t    In  nla/M 

50  OOC 

-034 

1,760 

oo 

.08 

l,5li0 

00 

.03 

1,900.00 

steel  troUejralla  and  tndleya.ln  plaoe, 

BrMatnbing,  per  Unearfoot . .  linear  ft. . 
Caatisga  for  drain  oorera,  rinfta,  etc., 

niiT  iwntifl  iwmiiilfl 

10,00(1 
171 

.10 
.50 

1,000 
87. 

00 
60 

.10 
.50 

1,000 
87 

DO 
60 

.15 
.40 

1,900.00 
70.00 

2, 22C 

.00 

132. 

OOl 

.03 

88; 

00 

.09 

44.00 

VlfafliiAil  juxwAf  nIftA.  in  nlafm  lnfili»1 

ins  traps,  elbowa,  8to.t 

IM 

.m 

114. 

oo 

.50 

96 

00 

.85 

16L60 

200 

.40 

80. 

00 

.40 

80 

OC 

.00 

moo 

llnimf  foot 

291] 

.  30 

75. 

oo 

I  OU 

75. 

oc 

An 

100.  oo 

4-ineli,  eement  ^pe,  in  place,  per 

35 

.80 

10. 

80 

18 

OO 

.40 

14.40 

Steel  botte,  with  plates  and  nnta,  in 

S,S40 

2 

nA 
.  vv 

26.00 

500. 
60. 

40 
00 

« uo 

29.00 

787. 
90. 

2C 
00 

16.00 

3100 

Jbon  xaUlngi,  in  plaoe,  per  wt.  ..seta. . 

2 

SO.  00 

120. 

00 

60.  OC 

100. 

00 

100. 00 

200.00 

AmamaUlSm  eranee,  oomjdete,  In 

4 

175.00 

700. 

00 

195.00 

500. 

00 

886.00 

1,S40.,00 

Amannnnon  lifts,  complete,  In  place, 

3 

KM  AA 

1,000 

00 

liKw  Vv 

1,600. 

1  JAA  An 
if  4Uv.  vU 

9  ann  nn 

Doors,  In  place,  per  pound.  ..pounds. . 
Artesian  veil,  uwlMlae  Uimic  per 

10,000 

.18 

1,200. 

00 

.08 

no. 

: 

OB 

aW 

800.00 

Ibot  depth  ■  .Tlrrrfcet- 

100 

0  00 

800. 

00 

T  SO 

m 

0SO.OO 

1 

7oo!oo 

700. 

oc 

850.00 

850. 

313.00 

818.00 

00,568. 

20 

56,066 

20 

......... 

83  389.80 

Split  iranlte  for  dir  mbble  wall, 
inpwoe,  per  ton  of  2,000  pounds, 

• 

1  iitf 

1,  MW 

8.00 

4,900. 

00 

3.50 

4,900. 

00 

2.50 

8,900.00 

Babble  maeonrr  in  Portland  ee- 

ment mortar,  in  place,  per  oabio 

tw 

0.  DO 

640. 

00 

6.00 

640. 

00 

5.00 

460.00 

Goutiti  atone  (ffranlte),  In  place, 
per  wn  of  ^Owponnda — tons. . 

Quarry  grout,  Iter  flUing  pier  and 
nanray,  wharf  to  snore,  in 

u 

4.E0 

37& 

00 

4.50 

378. 

00 

5.00 

420.00 

place,  per  oabio  yard,  cubic 

5, 001 

1.75 

8.7S0. 

00 

1.90 

7,600. 

00 

L38 

1,800.00 

SzeaTatkm  of  road  and  ditch,  bat- 

tery to  shore,  tnolndlng  prepa- 
ration of  roadbed,  in  plaoe^ 

<,«00 

.80 

3,620. 

00 

1.00 

4,400. 

00 

.76 

3,300.00 

Oak  fender  piles,  in  phwe,  eaoh  

Oak  bdaylng  poets,  in  place,  eaoh. 

11 

laoo 

no. 

00 

10.00 

110. 

00 

10.00 

110.00 

1 

8.00 

82. 

00 

10.00 

40. 

00 

10.00 

40.00 

17,530.00 

17,688.00 

14,790.00 

Total  Iter  emplacements,  wharf, 

87,088.20 

72,038.90 

77,040.30 

so  days  after 

award. 
Oecl.  1807. 

Apr.  1,1897. 
X>eo.l,2Si7. 

Mar.  15, 1807. 
Dm.  1,1807. 

•  xira  97—38 
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Abttracts  of  propoialt  for  oonatriusHo*  of  gun  emplaomvntt,  Portland  Harbor,  Maine, 
opened  at  Portland,  Me.,  Febniarjf  18, 1897,  «lc.— Continued. 


Xtoms. 

Ap. 
prozl- 
nutto 

4.  M.  I.  Fenton  & 
Co.,  New  York, 
N.T. 

5.  Clark  &  Co., 
New  York,  N.y. 

6.  1.  X7.  KlBser 
&.  Son,  Torre 
Haute,  lad. 

quan- 
Uties. 

Price. 

Amoont. 

Price. 

Amoont. 

Price. 

AnaounU 

SfjiXu  oxoftviiti<m  (iBoiuiiiiiff  Ui6  re- 

— . 

moval  of  voods),  pMT  cablo  yord^ 

2,  BOO 

«0.50 

«1,400.00 

«1.00 

92,600.00 

90.50 

9L  400.00 

fiook  ttcoortfloDf  In  ploG^  p6r  cubic 

1.50 

10,875.00 

2.00 

14, 500. 00 

LOO 

13,775.00 

ABmi  lUir  pvr  vuiriu  jrani- ------  >uv- .  .  - 

.50 

500.00 

.30 

3oaoo 

.60 

S00.09 

Oononto  xfo*  1|  In  plftoo*  pdr  oobic 

10,  ooc 

20.00 

200.00 

19.00 

190.00 

20.00 

200.00 

9,  fin 

4.O0 

22, 800.00 

8. 72 

21,204.00 

3.60 

19,950.00 

Guureto  37o,  S,  la  plioe,  p«r  oabJo 

1,  VOL 

5.  SO 

0,079.00 

7.00 

11,560.00 

S.60 

9,079.00 

Conenote  ITo,  8,  in  pUcet  p«r  cubic 

MA 

10.00 

6, 500.00 

10.00 

6,500.00 

10.00 

6.900.00 

QnurT  mat,  per  ooblo  yard. .  .do — 

BFOkVOBbOllO  (lU)tillCOllCT6t6),ilipl&iO0, 

2, 80C 

1.00 

2,800.00 

2.25 

e,  300.00 

.70 

1,900.00 

87( 

2.90 

939.00 

1.00 

370.00 

LOO 

379.00 

SimI  llOttDlf  oIiUIOAI^  dO-i  III  plA06t 

1,800.00 

50,000 

.03) 

1,780.00 

.06 

3,  oca  00 

.03 

Btoel  MfeyralU  widtTollejB,  tn  piMe, 

^K^A^M  Mvlaln         — ^H— Jjfcj**  ttHAawif^ 

JIlWBralHnftPOriSIWMrlOOt-  -llllCaTlt.. 

Cutlnga  for  dndn  cotoiSi  rlngv,  «to-. 

10,  OOC 

.10 

1,000.00 

.08 

890.00 

.10 

1,090.00 

17£ 

.50 

87.60 

.90 

87.  BO 

.20 

88.00 

TftriMd  Bew«r  pipe.  In  pliee,  Inobtd- 

2, 20( 

.05 

120.00 

.02i 

65.00 

.09 

U0.09 

Inz  tnpft,  elbovft,  otc. : 
22-lnoh,  in  pIaoOi  por  llnoar  footf 

IH 

.60 

114.00 

.00 

114.00 

.50 

K.O0 

8-lnoh,  In  plBoO)  per  linear  footi 

HW 

.50 

100.00 

.60 

100.00 

.40 

80.00 

4^lnoii(  In  plftOOf  por  Hnor  foot, 

250 

.40 

100.00 

.40 

100.00 

.30 

75.09 

^''Inofa,  CfflDGnt  plp^i  In  plocd,  per 

.40 

14.40 

.40 

14.40 

.80 

ID.  SO 

Steel  bolts,  with  plates  and  nnu,  In 

Iron  Uddera,  in  pUo*.  MOh  

.05 

492.00 

.04 

393.60 

.05 

492.09 

2 

50.00 

100.00 

10.00 

20.00 

30.00 

00.00 

Iron  TmlllnRS,ln  plwM.peraet. ..teti.. 

2 

100.00 

200.00 

20.00 

40.00 

30.00 

60.09 

Ammmitwn   oranM,   oompleto,  In 

4 

200.00 

800.00 

150.00 

600.00 

100.00 

400.00 

A Trtmtin fHnn  Uftfl,  Complete,  Id  pIaOO, 

2 

850.00 

1,700.00 

600.00 

1,200.00 

600.00 

i,3oaoo 

Doora,  In  pUoe,  per  pound. .  .ponnda . . 
ArtoaiMk  wolL  utoladinff  U&uis,  wt 

10,000 

.09 

000.00 

.04 

400.00 

.10 

1,000.00 

100 

12.00 

1,200.00 

12.00 

1,200.00 

8.00 

BOO.  00 

1 

1,000.00 

1, 000.00 

600.00 

500.00 

700.00 

700,00 

04, 752. 00 

72,338.60 

61,847.80 





BMlt  KIMllM  ZOr  OCT  rUODU  WMI, 

in puo6|  p6r tflsi (nSpOOO pottnds. 

1,400 

3.  CO 

4,200.  OC 

2. 25 

^60. 01 

2. 7! 

3,  850. 00 

Sobbl*  mawnuT  fai  Portland  oe- 
BHDt  mortar,  m  ptaoe,  per  cnbic 

M 

4.00 

3W.00 

5.00 

450.00 

5. 75 

517.(0 

Coping  fltone  (nanlto),  in  plaoe, 
per  tea  of  2,000  pooada. . .  .tons. . 

84 

5.00 

490.  W 

4.00 

336.00 

3.00 

283.00 

Quarry  groat,  for  fltUng  pier  and 
roadi^,  wharf  to  Bnan,  in 

plAOO,  p^r  oablo  yard,  colblo 

5,000 

1.50 

7,600.00 

1.63 

e,  160. 00 

.50 

2,500.00 

Bxflavfttfani  of  rwtd  Mid  dltdh,  bi^ 

terr  to  shore,  incladlac  prep»- 
raUon  of  roadbed.  In  VukSo,  per 

Oak  render  piles,  In  plaoe, oacb.... 
Oak  belling  poata.  In  ptaoe^  each . . 

4,400 

1.00 

4,400.00 

.50 

2, 200.00 

.76 

3, 300.00 

U 
4 

10.00 
12.00 

110.00 
48.00 

16.00 
12.00 

176.00 
48.00 

10.00 
25.00 

110.00 
100.00 

Total  for  wbarf  and  roadvay  

1  

17,038.00 

]4,U0.0(^  

10,829.50 

Total  flff  •mplaoeoMBta,  lAarf , 

Tl,  977.80 

81,790.80 

66,848.60 

m  aftsp 

Apr 

1, 1897. 



Apr. 

1,1807. 

awKd. 

TW  i.un. 

l!rOT.30,lB»7. 

Deo. 

1,1897. 
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AMracta  of  propoaaU  /or  emutruoHon  of  gun  emptaeementt,  Portland  Sarbor,  Maino, 
opened  at  Portland,  Me.,  February  iS,  2897,  etc. — Continned. 


ItWDB. 

prox- 
kiate 

7.  Mftlra&IiewlB, 
Kew  York, 

8.  Gardner  C. 
Luther,  Provi- 
dence, K.  I. 

9.  Mftiirier& 
Brownee,  Brook- 
lyn, IT-  Y. 

Quon- 
titles. 

Price. 



Amount. 

Price. 

Amoimt. 

Prio©- 

Amoant. 

Earth  excartttlbn  (iuclnding  tha  re- 

—-  — 



moval  of  woods),  per  cubic  ;iird. 

cubic  yards  

2,600 

90>  ^ 

10.60 

#1  Aon 

SO-30 

— ajA  Aft 

Sock  ezcaTatiuQ,  in  place,  per  cubio 

yard..'.  cubic  yards.. 

7,250 

1  Kn 

1.  aU 

111,  SIO-  00 

1<  25 

9,  002.  50 

1.  50 

11, 310.00 

Sartli  fill,  per  cubic  yard  do  

l.OOO 

<  00 

cm.  UU 

on 

BAA  fUl 

Briski,  in  place,  per  thouaand  

Concrete  iSo.  I,  In  place,  per  cubic 
yard  cubic  yards. . 

10,000 

15.  00 

inn  {Wt 

5,700 

3  IK 
i>.  la 

^2«.  UU 

A  pen 
4.  oU 

A,  SOU.  W 

Concrete  TSo.  2,  In  place,  per  cubic 

1,850 

o,  la 

Q  onn  ty\ 

/i  OU 

■in  fwe  ivk 

Concrete  No.  3,  In  plaoe,  per  cubic 
yard  cubic  yards . . 

650 

a  fj\ 

A  ATK  /VI 
V,  113,  UU 

!*•  Uv 

9i  ZUU.  UU 

i.  OU 

4,  V/D.  vU 

Quvry  groat,  per  cubic  yard  do  

2,800 

■  w 

1, 820.  OC 

1  EA 

I'OU 

4,  JUU'  UU 

1.25 

3,009.00 

Broken  Btooef  not  in  concrete),  in  plaoe, 
peroubloyard  cubic  yards  . 

870 

_ 

1.  00 

370.  00 

l'is5 

402,  50 

_ 

Steel  beams,  clumnela,  etc.,  in  place. 

SteeItrolleyrallawidtailleyB,bi  place, 

SO,  000 

,  03 

1, 500.  OC 

.02) 

li  375. 00 

.03j 

1, 875. 00 

Branlabliig,perlliMaTftiot..luiearft. . 
Castlngt  for  drain  covers,  rings,  etc.. 

10,000 

.  vl 

ifi 
.  lU 

1  nnn  iv 
ii  UUU,  UU 

in 

1   iWI  fl/l 

J,  VW.  UU 

176 

_  3(] 

52. 5C 

•  40 

70i  OQ 

.  30 

SS.  60 

Titrifii;d  sewer  pipe.  In  place,  Indnd* 

2,-200 

AJ 

•  iH 

BO, 

■  U4 

Mt  nn 
ov,  UU 

.  03| 

^50 

inu  traps,  elbows,  oto.: 
lii-inch,  in  plaoe,  per  linear  foot, 

190 

.40 

76.00 

,50 

06,00 

.50 

K.00 

8-ineh,  fa  pluoe,  per  linear  foot. 

20O 

•  30 

60.  OC 

.  DU 

100. 00 

.40 

fln  Ml 
oU.  Uv 

4-inoh,  In  place,  per  linear  foot. 

250 

.20 

S0.O0 

.25 

62.50 

.80 

75.00 

4-inoti  cement  pipe.  In  idace,  per 

30 

.25 

9.00 

-20 

7.20 

5  BO 

10.80 

Steel  bolts,  with  jplatea  and  nnta,  in 

.  05 

.  03i 

QMk  nn 

iStnr,  UU 

.  UtM 

2 

OU.  UU 

IB  An 
io.  UU 

OA  nn 
OO.  UU 

19  ft/1 

2Di  UU 

Iron  rulings.  In  i^aoe,  per  set... sets.. 

50. 00 

lAA  fin 

0  I.  W 

fa.  UU 

on  /Wl 
WJ'  UU 

Ammnnition   cranes,    complete.  In 

Kikn  fin 

Ammunition  lifts,  complete.  In  place. 

4 

1 0K  nti 

i>W»  vil 

inn  fln 
lUU,  UU 

4Ulh  WJ 

1«0'  vU 

2 

TKit  flA 
f  OU.  vv 

1  nnn  nn 
1,  UUU»  UU 

4  iUVl  /w\ 
»f  VuU.  IJU 

ftfjt  nn 
^OU*  UU 

Socn,  in  place,  per  pound. ..pounds.. 
AJtoslan  well,  including  lining,  per 

10,000 

in 
•  XU 

1  nnn  nn 
li  uuu,  UU 

in 
•  lU 

100 

Iv.  OU 

1  nm  fki 

D*  tlU 

UUU-  UU 

14  Rf\ 

1|  «9U>UU 

1 

1  nnti  rv) 
1,  vvv*  Uu 

If  vUUt  Ul 

nan  nn 
oUii*  UU 

Ann  lUi 

nn 

PVf  a  VU 

t>o,  wiv.  UU 

AT  MA  nn 

Wharf  and  roadway : 

Split  granite  for  Arv  rabUe  wall, 
in  place,  per  ton  of  2,000  pounds, 

1,400 

2.50 

3,SOO.0O 

2.50 

3,500-00 

3.7S 

5, 250-00 

Bubble  masoniT  in  Portland  ce- 
meut  mortar,  ui  place,  per  cubic 

00 

&.00 

450.00 

a.  00 

540.00 

7.60 

<75.00 

Coping  stone  (granlt«),  in  place, 
per  ton  of  2,000  ponnds . . .  .tons. . 

OA 

m 

4.00 

33A.00 

3.00 

262.00 

S.S8 

797,92 

Qoarrr  groat,  for  flUing  pier  and 

roadiray,  wharf  to  ahors,  In 

place,  per  cubic  yard,  enmo 

5,000 

1.00 

5,000.00 

1.00 

5. 000.00 

1.88 

9,400.00 

Bzoavation  of  road  and  ditch,  bat- 

tnn?  til  fltinFfl   Inpliininff  TiTAnK. 

IDE  J     *v    aUU£  D,   UllfiimUAK  ^KV^fm^ 

ration  of  roadbed,  in  ntaoe,  per 
cubic  yard  cubio  yards.. 

4,400 

.75 

8,800.00 

LOG 

4,400-00 

.62 

.2,728.00 

Oak  fender  plies,  In  place,  each  

11 

10.00 

110.00 

10.00 

110.00 

25.00 

275.00 

Oak  belaying  poeta,  mplaoe,  eatdi.. 

i 

10.00 

40.00 

a.  00 

24.00 

15.00 

60,00 

Total  fw  wharf  and  roadway  

12, 738.  CO 

13,fi26.00 

10, 175.  &2 

Total  fin-  omplaoenenta,  wharf, 

71,700.00 

79, 941.70 

97, 003. 92 

1n  da 

vn  aftAr 

30  days  i^rter 

AD  i)b 

award. 

award. 

Nov. 

1,18»7. 

Bee 

1,1807. 

Deo 

1,1897. 
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AMnuU  «f  propotaU  for  aonatruetion  of  gun  emplaoemenU,  Portland  Harborf  MaHrne, 
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■Kib  eziMmtloa  (laolndiDg  the 

nowval  of  woou),  per  onblo 

yud  cBDio  ywds. . 

B«ek  tatmntibm.  In  pbtoe,  mr 

enbio  2*rd  oaUoyMrdi.. 

Bartb  fln,  per  odUo  yard.  .do. . . . 
Brlolu,  In  pIam,  per  tboosond . . . 
Concrete  Ko.  1,  In  place,  ner 

oaUo  7*id  oQDio  yftioji . . 

Concrote  No.  S,  in  place,  per 

cable  7«rd  oobSo  yaraa . . 

Concrete  No.  8,  in  place,  per 

onbloyard  cnolo  yaroa. . 

Qnarry  gront,  per  cable  yard, 

cable  yards  

Broken  stone  (not  In  oonefete), 

in  ^aoe,  per  enUo  yard,  eobic 

yards   

Steel  beams,  ehumels,  etc..  In 

place,  per  poond  ponnds. . 

Steel  trolley  rails  and  inUsTS. 

In  place,  per  poond ..  .potmas . . 
Braea  taUbg,  per  linear  foot, 

linear  feet  

OaaUnga  for  drain  ooveis,  rlnss, 

etc.,  per  pound  ponndii.. 

Tttrmed  sewer  ^pe.  In  plsM, 

inolnding  traps,  dbovs,  eto. : 
U-inclkin  plaoe,  per  linear 

foot  linear  feet.. 

S-inoh,  in  place,  per  linear 

foot  linear  feet.. 

A-lnoh,  in  plaee,  per  linear 

foot  linear  Aet.. 

i-inch,  cement  pipe,  In  place, 
perllnear  foot,  linear  ftet.. 
Steel  bolU,  withplateaandnats, 

in  plaoe,  per  piKind. .  .ponnds. . 

^n  laddera,  in  plMe*  each  

Iron  ralllngm.  In  place,  per  set, 

seta  , 

Ammonltlcn  mmee,  complete. 

In  pbtoe,  per  crane  

AmmnnlUon  lifts,  complete,  in 

place,  per  lift  

Doors,  In  plaoe,  per  pound, 

pounds  

Arteaian  well,  In<dndinf  linlns, 

per  fiMC  depth  ton.. 

BttsmpoBipwd  boiler  


Total  for  amplaoaments . 

Wharf  and  roadway ; 

Spilt  granite  for  dry  nibble 
wall,  in  place,  per  ton  of 
2,000  ponnds  tons.. 

Babble  masonry  in  Portland 
cement  mortar,  in  place, 
per  cubic  yud,  cnblc 
yards  

Coping  stone  (granite),  in 
placS,  per  ton  of  2,000 
ponnds  faniB.. 

Qnarry  groat,  forfllllngpier 
snd  roadway,  whan  to 
shore,  in  plaoe,  per  cubic 
yard  cnolc  yards . . 

Bzoavatlon  of  road  and 
ditoh,  battery  to  shore,  In- 
duding  preparation  of 
roAdbed,  in  place,  per 
cable  ysrd. .  .cubic  yards. . 

Oak  fender  piles.  In  plaoe, 


Ap. 
prox- 
imate 
qoan- 
dtles. 


a.  800 

7,SM 
1,000 
10,000 

6,700 

1,6S0 

060 

3,800 

S70 
50,000 
10,000 

175 
2,220 

100 
200 
2S0 
B6 

0,840 

2 


10.  The  Hut- 
ford  Paving 
and  Constmo- 
tlon  Co.,  Hart- 
ford, Ctmn. 


Priee.  AnuHint. 


«0.  iO*l,  120. 00 


.70 

.35 
12.00 

i.45 

5.70 

0.30 

.73 

.95 
.03 
.11 
.12 
.03 

.S8 

.36 

.18 

.16 

.05 
7.50 


10,000 


2|  U.00 
136.00 
2740.00 
.06 


100 

1 


8.00 
1207.00 


1,100 

00 
84 

6,000 


4,400 
11 


5, 510. 00 
360.00 
130.00 

25,806.00 

0,405.00 

0,045.00 

2,044.00 

351.50 
1,500.00 

i,im.oo 

2L00 
08.00 

72.20 

60.00 

46.00 

6.40 

4S3.00 
16.00 

48.00 

640.00 

1,480.00 

600.00 

800.00 
387.00 


57,842.10 


11.  Cbaa.  A. 
Trumbull, 
Boeton.Hass. 


Prioe.lAmonnt. 


«8.60 

7.60 
AOO 

3.37 


12.  Hamilton 
&.  CleaTee, 
Portland,  He. 


Prloe.  Amount 


M,800.00  *3.76t3,K0.00 


976.00  8.00 
888.  OQj  8.00 

ll,860.0o!  3.90 


1.00  4,400.00]  1.29,6,678.00 
30.00     moo;  16.00  180.00 


640.00 

262.00 


14,600.00  1.16 


White,  Bock- 
land,  Ke. 


Price.  AmonnL 


82.25 


83, 150.00 


A60|  406,00 

I 

8.00  363.00 


.76 
8.00 


^760.00 

3,800.00 
88.00 
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AistnuU  of  pnpotaU  for  oonttnuMim  of  gun  MipIaomMirif,  PertUutd  Marbor,  Mahte, 
opned  at  Porftamd,  Me,,  Femarg  28, 1S97,  ete.— Conturaed. 


ItOBS. 

Ap. 

DTOX- 

unato 
qnan- 

flHu 

10.  The  Hart- 
ford Favlng 
and  CoBBtrao- 
Uon  Co.,  Hart- 
ford, Conn. 

11.  caws.  A. 

TfinnlHill. 

12.  Hamilton 

ftClana, 
Portland,  Me. 

IS.  V.8. 
VliUe.Book* 
laBa,lCe. 

Price. 

Amoont. 

Price. 

A  moon  t 

Priea 

Amomt. 

Price. 

Anoturt, 

"Wliarf  and  naAwKy—CtmVi. 
Oak  beUylug  poats,  in  pUoe, 

i 

P20.00 

•80.00 

H5.00 

*60.00 

«fi.00 

«2L00 

Total  for  vharf  and  road- 

Tf«y  

2s,4n.oo} 

26,013.00 

12,  MB.  00 

Total  tor  emplasetneBta, 

Atit 

i.inH 

1, 1897 
20,1897 

Apr 
Aug 

20,181)7 
2D,18B7 

Apr 

1,1897 
2,1887 

vSv.lK.lflOT 

LUi  o/wwfroob  in  foroe  ^ringfi$oal  year  1897. 

Name  of  contractor:  William  Moi^^. 
Date  of  oontraot:  March  2, 1897. 
Date  of  approval :  March  16,  1897. 
Time  of  oommencemeDt:  April  1,  1897. 
Time  for  completion :  December  1, 1897. 

Name  of  oraitractor:  T.  W.  Einaer  St  Sods. 
Date  of  omtraet:  Hordi  6, 1897. 
Date  of  spjooTal:  March  34, 1897. 
Time  of  commenoonent:  April  1, 1897. 
Time  for  omnpletttm:  December  Ij  1897. 

For  details  asd  prioee  of  work  under  abore  oootracts  see  abstract  of 
proposals  opened  February  18, 1897. 

PorUmouth  BarboTj  New  Hampshire;  two  8-inoh  gun  emplacemenU  and 
a  mining  casemate. — A  contract  for  the  constmction  of  two  emplace- 
ments for  the  S-incb  guns  was  entered  into  on  December  30, 1896,  and 
work  was  commenced  on  the  14th  of  April,  1897,  and  is  now  in  opera- 
tion. The  rate  of  progress  has  not  beeu  such  as  the  contract  reqaires, 
and  the  contractors'  attention  has  been  called  to  the  matter.  It  is 
promised  that  arrangements  will  be  immediately  made  for  working  a 
doable  shift  of  men,  giving  16  boars'  work  eacb  day.  The  date  fixed 
foiwGompletion  of  contract  is  October  15, 1897. 

The  following  tabalated  statement  shows  the  sitoation  on  Jane  30, 
1897: 


T)ea1gnatfoii. 


Estimated 

quantity. 


Work  done. 


Semaiuing 

to  be  done 
Jane  80, 1887. 


Bartli  ezomtlon.  .. 
Lsdee  exWTatiMi . . . 
Barui  embaakmsnt. 

Coufliet*  

Beaini,  tndleja,  ete. 


Oubievardt. 
1,100 
9,000 
6,800 
7,  OSS 


710 
9,090 


OMtyarda. 

800 
6.910 
6,800 
7,016 
AIL 


In  addition  to  the  work  inclnded  in  the  above  table,  the  contractors 
,  have  repaired  the  old  wharf.   The  force  employed  has  been  between 
60  and  60  men. 

The  light  keeper's  dwelling,  which  stood  npon  the  site  selected  for 
the  emplaoementa,  was  moved  to  a  new  location,  at  a  eost  of  t085. 
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Under  small  aHotmenta  for  preservation  and  repair,  slight  repairs 
have  been  made  to  tiie  office  building  and  the  ftooes  repaired  and 
extended. 

Money  statmenU, 

OUK  A3XD  HOBTAS  BATTEBIS8. 

For  oontingeneies  and  engineering : 

AUotments  of  February  5,  March  11  and  27, 1897   «S,15aOO 

June  30, 1897,  amount  expended  daring  flaoal  year   40L  20 

Jnly  1,  1897,  balance  onexpended   2, 688. 80 

July  1,  1897,  ontpetandiug  liabilities   1, 135. 00 

Jnly  1,  1897,  balance  available   1,653.80 

For  contract  work : 

AUotment  of  March  27,  1897    50, 000. 00 

Jnly  1,  1887,  amotmt  covered  by  nncompleted  oontraots   60^  000. 00 

TOBPBDOXS  FOn  HAKBOK  DBFBNSS, 

AUotment  of  April  27, 1897   «L000.00 

Jnly  1, 1897,  balance  available   1,000.00 

Ahttractt  of  proposah  for  eonttmcHtm  of  g an  tmplacmenia  at  Portmouih,  N.H.,opmBd 
at  Portland,  Me.,  Dwmibw  W,  1896,  h]/  Xiaaf.  Col.  A.  2f,  DamrtU,  C(npt  of 
EngtMorg, 


Itama. 


1. 

2. 

8. 

i. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
U. 
13. 
U. 
16. 
16. 
17. 
18. 
U. 


ExoATstloD,  earth. . .  .ooblo  yaxAa . . 

BxoKvation,  ledge  do. . . 

Embankment  do. . . 

Nataral  cement  ooacrete  do. . . 

Portland  cement  ooncrete  do. . . 

Steel  beame,  ohannela,  etc. . .  -lbs . . 

Anclior  bolta  sets.. 

TrolleyB  do... 

Doors,  aiuale  niunber. . . 

Doors,  double  do. . . 

Brioka  

6-lndiTlMfled  pipe  fael.. 

8-Inob  Titiifled  pipe  do... 

4-liich  oMt-Iron  pipe  do. . . 

Basin  heads  and  ^tinga  Iba . . 

Craoes  number. . 

Blectriojightlng,  complete  plant.. . 

Kallings  for  planunus  sete. . 

Iron  Udders  do... 

Iron  steps  to  platforms  do  . . 

Iron  steps  to  obserration  station, 

set  

Speaklnfc  tobee  feet. . 

Qaairy  atone  in  ctnwrete  maaa  as 

required,  par  eabio  yard. 


1.  Ualn  &,  Lewis, 
18  Broadway, 
New  Tork. 


Price.  Amount. 


*S0.OO 
ID,  800. 00 
2, 720.00 
33, 271.00 
1, 237. 60 
1, 030.00 
5ftO.  00 
760. 00 
100.00 
340. 00 
ISO.  00 
70.00 
168.76 
80.00 
7S.00, 
1,630.00< 
*  6, 000.  OO.S. 
400.00 
160.00 
2,400.00 


2.  Clark  Si  Co., 
lOU  Broadway, 
New  Tork. 


Price.  Amonnt. 


92. 10 

2.10 
.30 
4.00 
12.00 
.05 
340.00 
500.00 
18.00 
36.00 
26.00 
.40 
.46 
.60 
.05 
60.00 
500.00] 
50.00 
60.00 
100.00 


^10.00 
18,800.00 
2,040.00 
27,440.00 
1,880.00 
1,760.00 
680.00 
1, 000. 00 
180.00 
144.00 
260.00 
66.00 
101. » 
96.00 
100.00 
480.00 
6,600.003, 
100.00 
120.00 
400.00 


S.  Gardner  C 
Luther,  Provi- 
dence, H.  I. 


Price.  AmoDHt. 


t1.25 
1.  SO 
1.85 
4.00 
8.00 
.03 
400.00 
40S.OO 
10.00 
20.00 
20.00 
.22 
.88 
.50 
.03 
130.00 
500.00 
130.00 
20.00 
750.00 


tl25.00 
13,  500. 00 

0,180.00 
27,440.00 

1,820.00 

1.06a  00 

800.00 
810.00 

moo 

80.00 
200.00 
80.80 
86.60 
80.00 
W.O0 
1,010.00 
8,600.00 
260.00 
40.00 
8, 000.00 


*  100  lights  12  hours,  $4,000 1  100  llghta  «  honrs,  ¥2,000. 
Ammnnitkkn  lifts,  each  «600  j  new  wharf,  complete,  |1,000. 
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Aiatraels  o/pr<^otalB  for  eoiutrueHon  of  gun  emplaommU  at  PorUmoutk,  If.  H.,  opentd 
ai  ParO-iMdf  Jfe.,  Deoember  10, 1896,  ete.— Cimtaiined. 


Itoma. 


4.  UmliAttatL  Con- 
orate  Gonpnaj, 
Sew  Toik. 


Price,  Amonnt, 


5.  A-W-Bryne 
ConatTootloD 
Company,  "Weflt 
Medfoid,  Um. 


S.  Hftrtfoid  Tat- 
Ins  Bud  Conatrno- 
uon  ComMny, 
Hartford,  Conn. 


Price.  Amount. 


Price.  Amonnt. 


1.  ExMTation,  earth — cable  yards.. 

2.  Sxeavatlon, ledge  do... 

9.  Bmbankment  do... 

i.  STatoral  cement  cenorete  do... 

ff .  Portland  cement  concrete . . .  .do . . . 

6.  Steelbeams, channelfl, etc  Ibfl.. 

7.  Anchor boltfl  sets.. 

8.  TroUeya  do... 

9.  ]>oora,  Biaele  nnmher.. 

10.  Doora, doable  do... 

U.  Bricks  

19.  e-ineb vitrified  pipe  feet.. 

13.  8-lnch  Titrifled pipe  do... 

U.  4-inch caat-iron pipe  do... 

16.  Basin  heads  and  gratinga — Iba... 
IB.  Craaofl  numlier.. 

17.  Blectriolighlinijr.oompleteplant... 

18.  BoiUnsa for  pluzorms.. .....Beta.. 

19.  Iron laadera  do... 

20.  Iron  ataps  to  platforms  do... 

21.  Iron  steps  to  obserraUon  atatlon, 

set  

2S.  Speaking  tabes  fbet.. 

28.  Quarry  stone  in  oonflreta  mass  as 
required,  per  oaUo  yard  


100 
B,0O0 
6,800 
6,860 

105 

35,000 
2 
2 
10 
4 

10,000 
140 
226 
100 
2,000 
8 
1 
2 
2 
4 

1 

lOOl 


to.  St 
1.64 
.81 
4.86 

8.50 

.031 
2M.00 
205.00 
36.00 
50.00 
20.00 
.S8 
.45 
.60 
.04 
S8.00 
4,  GOO.  00 
100.00 
22.00 
180.00 

180.00 
.30 

1. 10 


Amount. 


Timeof  beginning.. 
Time  of  oompletlon. 


$56.00 
14, 760.  DO 
5, 508.00 
33,330.00 

1, 402.  SO 

1, 812. 50 
500.00 
410.00 
300.00 
200.00 
200.00 

5S.20 
101.25 

80.00 

80.00 
464.00 
4, 500.00 
200.00 

M.00 

moo 

180.00 
30.00 


$0.40 

3.50 
1.25 
5.00 

9.00 

.04 

150.00 
400.00 
29.00 
40.00 
30.00 
1.00 
1.00 
1.50 
.03 
75.00 
,600.00 
50.00 
100.00 
100.00 

moo 

.20 
l.SO 


$40. 

31,500. 
8, 500. 
34,  SOO. 


1, 485.00 


94,  SOL  OS 


1, 400. 
300. 
800. 
250. 
160. 
300. 
140. 

2a. 

240. 
00. 
000. 
7,500. 
IDO. 
20O. 
400. 


•0. 


4. 
•5. 
17. 

iss! 

497. 
0. 

12. 
12. 


78. 
6.800. 
23. 
7. 
95. 


100.00 
20.00 


86.00 
.10 


.59 


$35.00 
6,660  00 
4,760.00 
31, 899. 00 

1,028.41 

1, 235.00 

810.00 

991.00 
9S.00 
48.64 

120.00 
80.80 
fl0.7S 
80.40 
00.00 

624.00 
6,800.00 
tfbOO 
14.50 

880.00 

86.00 
10.00 


88,  $20. 00    55,872.83 


Feb.  1, 1897. 
Deo.  1,1897. 


Jan.  1.1806. 
Oot.  1.1890. 


Apr.  IS,  1897. 
Oot  15, 1897. 


XtaniB. 


7.  Xolloy&Shee- 
han,^ev 
Socheile,  U.  Y. 


Price.  [  Amount. 


8.  T.W.EIiiaer 
&  Sona,  WbI- 
tham,  Atasa. 


Price.  Amannt. 


0.  H.a]Coora, 
New  York. 


Prioe.  Amount. 


1.  Excavation,  earth  cnbio  yards.. 

2.  EscaTation, ledge  do... 

3.  Embanknieut  do... 

4.  Natural  cement  concrete  do... 

5.  Portland  cement  coDcrut«  do.. 

0.  Steel  beams, chanuela,  eta  lbs.. 

7.  Anchor  bolts  seta.. 

8.  Trolleys  do... 

9.  Doors,  siufcle  uomber.. 

10.  Doors,  double  do. . . 

11.  Brioka  

13.  6-iiioh  Titrifled  pipe  feet.. 

15.  8-inch TttriOed pipe  do... 

14.  4-lncb oaat-iim jpiiie  do... 

16.  Baain  beoda  ana  gratings  lbs  . 

10.  Cranea  nnmber.. 

17.  Blectrio lighting, owDi^to plant... 

15.  Bailings  for plMfornia  sots.. 

19.  Ironladdera  do... 

20.  Iron  steps  to  platfbrma  do... 

ZL  Iron  steps  to  observation  station, 

set  

32.  Speaking  tabes  feet.. 

23.  Quarry  stone  In  concrete  mass  as 

reqalre4,  per  cuUo  yard  


100 
0,000 
6,800 
Q,  760 
165 
35,000 
2 
2 
10 
4 

10,000 
110 

225 

leo 

2,000 
8 
1 
2 
2 
1 

1 
100 


$0.50 
1.05, 
1.00, 
4.85 
6.00 
.03 
22S.0D 
600.00 
25.00 
40.00 
18.00 
.60 
.801 
.40 
.05 
250.00 
,900.00 
25.00 
40,00 
300.00 

100.00 
.25 

1.50 


Ammrat. 


Time  of  beginning. . 
Time  of  eompletiooi. 


$50.00 
14,850.00 
«,  800.00 
33,271.00 
000.00 
1,050.00 
450.00 
1,200.00 
250.00 
160.00 
180.00 
84.00 
180.00 
64.00 
100.00 
8,000.00 
7, 900.00 
.50.00 
80.00 
1,200.00 

100.00 
25.00 


$0.50 

2.50 
1.00 
4.70 
10.00 
.03 
20.00 
300.00 
15.00 
80. 00 
26.00 
1.00 
1.00 
.80 
.05 
100.00 
,000.00 
100.00 
20.00 
100.00 

160.00 
.10 

2.00 


$60. 
22,600. 
6,800. 
32,242. 
1,660. 
1,050. 
40. 
600. 
160. 
120. 
250. 
140. 
225. 
48. 
100. 
800. 
7,000. 
200. 
40. 
40O. 


$0.60 
1. 10 
.40 
4.85 
8.00 
.0211 
100.00 
600.00 
20,00 
00.00 
20.00 
.20 
.26 
.00 
.05 
200.00 


008,000.00 


160.00 
10.00 


71.034.00 


74,665.00 


Uar,  1,1097. 
I     Deo.  1,1897. 


Veb.  1,  U97. 
TiToT.  1,1897. 


50.00 
20.00 
50.00 

60.00 
1.00 

1.20 


$50.00 
0,  BOO.  00 
3,720.00 
33,271.00 
1.320.00 
902.60 
200.00 
1, 000.00 
290.00 
240.00 
300.00 
28.00 
60.25 
06.00 
100.00 
1, 600.00 
3, 000.00 
100.00 
40.00 
200.00 

60.00 
100.00 


56,638.35 


Har.  1,1897. 
KoY.  1.1897. 


*130  cubic  yards,  at  $6.74  per  cnblo  yard. 
1 86  cnblo  yards,  at  $7.96  per  oublo  yard. 
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^icfraeta  nfpropoaaU  for  ootutrucHon  of  gun  einpUieeme»ts  at  PorfmoufJk,  IT.  JST.,  «fMMd 
at  Portland,  Me.,  December  10, 1896,  elo. — Continned. 


S 

Is 

85 

10.  Somton  Sl 
HettPorts- 
moutli,  K.  H. 

U.  Ponnel  A. 

12.  WlUiamUor- 
gao,  Trenton, 

IS.  J. 

jrrioe. 

Amount. 

X  flee. 

AnMnun. 

race. 

AnMHuL 

1.  BxoaTation, earth.. ..onbio yard*. . 

100 

90.43 

$48.00 

$0.40 

$40.00 

$L00 

$100.00 

S.  Exoavatloii,  ledge  

....do... 

9  000 

S.18 

28,620.00 

2.00 

18,000.00 

8.00 

27,000.00 

S.  Bmbankment  

....do... 

C  800 

1.06 

7,280.00 

.50 

8,400.00 

1.26 

8, 600.00 

4.  Nataral  cement  concrete. 

....do... 

6  860 

fi.05 

40, 817. 00 

8.80 

28,068.00 

7.60 

61,450.00 

S.  Portland  otment  concrete 

....do... 

'  166 

11.72 

1,933.80 

12.00 

1,080.00 

10.60 

1,782.60 

a.  Steel  beama,olUHiBelfl,etO. 

pounds.. 

86  OOO 

.06 

J,  750. 00 

.01 

1, 400.00 

.001 

1,22SlOO 

'  5 

800.00 

620.00 

152. 14 

804. 2£ 

176.00 

350.00 

J 

500.00 

1, 000.00 

260.00 

500.00 

760.  PO 

1,500.00 

IC 

60.00 

600.00 

16.00 

150.00 

W.00 

200.00 

....do... 

4 

66.00 

280.00 

80.00 

120.00 

26.00 

100.00 

10,  OOC 

24.00 

240.00 

80.00 

800.00 

18.00 

180.00 

12.  «-ineh  vitrified  pipe  

....feet.. 

MO 

1.  K 

164.00 

1.60 

210.00 

.60 

70.00 

13.  S-tDOh  TiMflMl  pipe  

14.  4-inoh  oast-iron  pipe  

....do... 

225 

1.  IS 

2S8. 7E 

1. 61 

337. 60 

.76 

,  168.76 

....do... 

1«0 

1.30 

208.00 

1.60 

240.  (« 

1.26 

200.00 

15.  Basin  beads  and  gratings 

poonds.. 

2,000 

.06 

100.00 

.04 

80.00 

.08 

60.00 

It.  Cranes  

iiunber.. 

8 

136.00 

1.088.00 

60.00 

400.00 

250.00 

2,000.00 

17.  Eleotrio  lighting,  Gomplab 

eplan^.. 

1 

2, 040.00 

2,040.00 

6,000.00 

6,000.00 

3, 000.00 

8,000.00 

S 

In.  UU 

OVw  W 

26.00 

60.00 

19.  Iran  iMders  

....do... 

i 

22.00 

44.00 

26.00 

60.00 

26.00 

60.00 

20.  Iron  Steps  to  platforms .. 

....do... 

« 

340.00 

i,3«aoo 

25.00 

100.00 

160.00 

600.00 

11.  Iron  steps  tw  obMcntloii 

ataUou, 

1 

840,00 

340.00 

25.00 

25.00 

100.00 

lO&OO 

100 

.10 

10.00 

.15 

15.00 

.25 

26.00 

SB.  Qaarty  stmie  Jn  oooente 

mass  as 

2.00 

1.60 

1.60 



S8,680i&5 

SO;  700. 78 

 ;  98,881.28 

Feb. 
Peo. 

1,1887. 
1, 1807. 

Before 
notice 
Dec. 

10  days' 
expires. 

i,mi. 

Mar.  20, 1887. 
Dee.  1,1887. 

Litt  of  oontracte  inforoe  during  the  JUeal  year  1837. 

Name  of  contractor,  The  Hartford  Paviug  and  Conatmotton  Companj. 
Date  of  contract,  December  30, 1896. 
Date  of  approval,  February  1, 1897. 
Time  fin:  oommenoement.  Xprll  15, 1897. 
Time  for  oonqtletion,  October  15, 1887. 

For  details  and  prices  see  abstract  of  bids  opened  December  10, 1896, 
except  that  eleotric-lightiug  plant  is  to  be  omitted. 


3  B. 

BOSTON  HAKBOB,  HABSACHU8ETTS. 

Officer  in  charges  Lieat.  OoL  S.  H.  Mansfield,  Corps  of  Engineers; 
assistants,  Lieut  M.  L.  Walker,  Corps  of  Engineers,  from  Jnly  14  to 
December  29, 1896,  and  Lieat.  J.  S.  Sewell,  Corps  of  Engineers,  since 
April  G,  1897. 

Three  emplacements  for  lO  inch  rijlesj  disappearing  carriages. — At  tbe 
beginning  of  the  fiscal  year  tbe  condition  of  tbe  work  was  as  follows: 

Abont  2,000  cnbic  yards  of  concrete  were  needed  to  complete  one 
emplacement,  of  wbicb  the  gnn  platform  proper  was  completed  and  the 
base  ring  for  the  carriage  was  set.  Tbe  masonry  of  the  other  two 
emplacements  was  completed,  except  about  500  cnbic  yards  of  concrete 
at  the  npper  entrances  of  the  lifts  and  in  front  of  the  gun  xwsitions. 
Tbe  platiTorms  proper  were  so  far  advanced  that  the  gnn  carriages 
could  be  monnted  as  soon  as  received. 
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During  tbe  year  the  work  has  been  essentially  completed,  there 
remaining  to  be  done  some  little  sodding  and  cleaning  np  about  tbe 
batteries,  the  providing  of  ammunition  carriers,  ladders,  and  magazine 
doors,  and  the  installation  of  an  deotric-light  plant 

Two  10-inoh  disappearing  ofuriages  have  been  assembled,  while  tbe 
third  carriage  is  about  to  be  placed  on  the  remaining  platform. 


Five  emplacements  for  10-inoh  rifleSy  disappearing  carriages. — At  the 
beginning  of  the  present  fiscal  year  the  condition  of  this  work  was  as 
follows : 

The  masonry  and  oovering  earth  embankments  of  the  southern 
emplacement  were  essentially  completed,  except  snch  parts  as  depended 
upon  the  elevation  of  the  platform,  or  about  1,000  cubic  yards  of  con- 
crete to  be  put  in.  The  rammed-earth  foundation  of  the  gon  platform 
had  been  commenced. 

Under  date  of  June  30,  1896,  it  was  proposed  to  construct  three 
emplacements  for  10-inch  guns  and  two  emplacements  for  6-inch  rapid- 
fire  guns,  and  I  was  instructed  to  submit  plans  and  estimates  for  the 
same  at  a  cost  not  to  exceed  9158,000,  a  provisional  allotment  of  $  100,000 
being  made  from  the  act  of  June  6, 1896,  "Gun  and  mortar  batteries," 
in  order  that  the  work  might  proceed  without  delay. 

Detailed  drawings  and  estimates  were  submitted  September  22, 1896, 
and  received  general  approval  of  the  Chief  of  Engineers  by  indorse- 
ment dated  October  2, 1896,  as  regards  the  emplacements  fat  10-inch 
guns.  The  arrangements  proposed  for  the  rapid'fire  guns  seeming  to 
need  revision,  approval  was  withheld. 

Kataral  obstacles  to  rapid  progress,  such  as  insufficient  wharf  facili- 
ties for  the  delivOTy  of  concrete  material,  contracted  space  on  the  work 
situated  upon  the  top  of  a  hill  100  feet  nigh  and  occupied  by  a  light- 
honse  establishment,  the  site  of  the  battery  itself  over  a  batt^y  of 
eleven  15-inch  guns,  and  limited  accommodatious  for  laborers,  made  the 
work  a  trying  one;  nevertheless,  I  was  able  to  report  by  the  31st  of 
December  the  completion  of  four  gun  platforms,  the  masonry  of  emplace- 
ments "Sim.  2  and  3,  and  intervening  parapet  carried  to  a  level  of  6  feet 
above  the  miu^azine  ceiling,  and  the  excavation  of  emplacement  Ko.  4 
well  advanced  toward  completion. 

Under  date  of  April  6,  1897,  Lieotenimt-Oolonel  Mansfield  was 
requested  to  submit  aetail^  plans  and  estimates  for  one  emplacemrat 
for  one  10-inch  gun  on  disappearing  carriage,  L.  F.  model  1896,  this 
emplacement  to  complete  the  battery.  The  plan  and  estimate  received 
the  approval  of  the  Ohief  of  Engineers  Jane  23, 1897,  and  an  fUlotment 
of  $45,000  was  made  from  the  appropriation  for  "  Gun  and  mortar  bat- 
teries," act  of  March  3, 1897. 

The  condition  of  the  work  on  June  30, 1897,  is  as  follows : 

Emplacements  Kos.  1,  2,  and  3  are  practically  completed,  so  far  as 
the  parapet  is  concerned,  and  the  excavation  for  emplacement  No.  4 
is  nearly  ready  for  concreting  over  all  that  portion  occupied  by  the 
magazine  and  gun  parapet.  The  portion  to  the  west  of  the  magazine  is 
nearly  ready  fbr  the  concrete  forms,  and  part  of  the  excavation  for  the 
parapet  of  emplac^ent  Hfo.  5,  is  executed. 

Four  gun  plabforms  are  ready  for  carriages  (uid  guns,  but  no  loading 


Money  statement. 


July  1, 1896,  balance  anilable 
Expended  dniing  fiscal  yeu... 


86,986.68 


July  1, 1897,  balamoe  STallable 


14,396.70 
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platforms  or  masoniy  oonstraction  of  tlie  interior  of  the  battery  has 
yet  been  attempted,  and  one  casemate  for  a  rapid-fire  gon  is  completed 
with  the  ezoeption  of  opening  the  port 
Ko  guns  or  carriages  are  on  hand. 

Money  statement, 

July  1, 1896,  balaDce  nvailable   $29,181.43 

Allotted  Bine©   197,300.00 

236,381.43 

Expended  darinfc  fiscal  year   47, 853.  23 

July  1, 1897,  balauce  available   178,628.20 

Mortar  hattery  for  sixteen  IS  inch  mortars. — On  Jnne  30,  1896,  the 
battery  was  complete,  except  the  concrete  revetmeDt  of  the  southwest 
pit  slopes,  the  ammunitioa  carrier,  and  the  electric  lighting  and  firing 
plant. 

During  the  fiscal  year  ending  June  30,  1897,  the  concrete  revetment 
of  the  southwest  pit  was  placed,  the  ammunition  carriers  and  cranes 
were  provided,  the  electric  lighting  and  tiring  plant  installed,  and  sar- 
foce  drains  in  rear  of  the  battery  overhauled,  and  the  battery  completed 
in  every  particular.   Sixteen  mortars  are  monnted. 

Under  authority  of  the  Acting  Secretary  of  War,  dated  June  29, 
1896,  this  battery  was  turned  over  to  the  commanding  oflBcer,  Fort 
Warren,  Mass.,  for  ase  and  care  by  the  troops,  under  the  provisions  of 
paragraph  1486,  Army  Regulations,  July  25, 1896,  and  is  now  in  chwge 
of  an  oflBcer  of  artillery  and  small  squad  of  soldiers. 

The  amounts  of  the  allotments  for  tiiis  work  were  as  follows: 

Act  of— 

Anffnst  18,  1890  $185,  000. 00 

August  18,  1890    4, 300. 00 

August  1, 1894   6, 400. 00 

February  18, 1898   10, 000. 00 

August  1,1894  •   24,000.00 

Angnst  1, 1894    6.40 

August  1,1894    2,780.10 

 .  «333.486.60 

From  the  allotments  the  following  were  withdrawn: 

April  18, 1891  $63,960.73 

December  19,  1893   2,000.00 

February  18, 1896   8, 729. 65 

  74,690.38 

Balance   157,796.13 

Money  statement. 

July  1,  1896,  balance  available   $7, 020. 67 

Kxpemled  daring  flacnl  year   .  5, 964.64 

July  1,  1897,  balance  available   1, 056. 03 

Cable  tank. — ^Under  instructions  of  the  Chief  of  Engineers,  August 
14, 1896,  detailed  plans  and  estimate  of  a  cable  tank  for  use  in  the 
submarine  defense  of  Bo»ton  Harbor  were  submitted  on  January  11, 
1897. 

The  estimated  cost  is  $i,263.87. 

This  was  substantially  approved,  and  $4,300  was  allotted  from  the 
appropriation  for  "  Torpedoes  for  Harbor  Defense,"  act  of  June  6, 1896, 
by  indorsement  of  the  Ufaief  of  Kngineers,  dated  January  13, 1897. 
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Operationa  dnring  the  year  upon  the  constrnction  of  the  cable  tank 
have  only  jnst  begun,  and  ouly  aboat  one-fbnrth  of  the  necesaary  exca- 
vation has  been  acccnnpliahed. 

Money  statment, 

JannaiT  13. 1897,  amount  allotted   $1, 300. 00 

Expended  daring  flscal  year   41. 04 

July  1,  1897,  balance  aTailaWe   4,268.96 

8ite8, — Under  date  of  Aagnst  17,  1896,  the  offloer  in  charge  was 
requested  to  report  the  areas  which  he  thought  should  be  acquired  as 
sites  for  works  for  the  defense  of  Boston  Harbor,  to  be  located  on 
land  not  now  owned  by  the  United  States,  as  Indicated  in  the  approved 
project  of  The  Board  of  Engineers,  dated  August  1,1889;  the  names  of 
theownersj  the  area  owned  by  each  owner;  the improveinents  thereon, 
if  any;  the  lowest  price  at  which  each  owner  will  probably  sell; 
whether  such  prices  are  considered  by  him  reasonable,  and  whether,  in 
his  opinion,  the  sites  should  be  purchased  by  agreement  with  the  own- 
ers or  should  be  acquired  by  condemnation. 

Approximate  estimates  were  telegraphed  to  the  Department  Septem- 
ber 19, 1896,  for  use  in  Annual  Beport  of  the  Chief  of  Engineers. 

The  purchase  of  two  of  the  required  sites  was  authorized  b^  the  Sec- 
retary of  War,  and  negotiations  are  now  in  progress  for  their  acquisi- 
tion. It  is  expected  that  the  title  to  one  of  these  sites  will  shortly  pass 
to  the  United  States  and  enable  the  construction  of  a  mortar  battery 
for  eight  12-inch  mortars  to  be  commenced.  The  plans  of  this  battery 
have  been  approved  and  funds  allotted* 

Money  statement. 

Amonnt  allotted  dnring  fiual  year  $284,378.85 

Expended  dnring  flsoal  year   1, 248.  S5 

Jnly  1,  1897,  balance  available   283,130.00 


3  C. 

DEFENSES  OF  SOUTHEAST  COAST  OF  MASSACHUSETTS  AND  RHODE 

ISLAND. 

Officers  in  charge,  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  with 
First  Lieut.  G.  H.  McKinstry,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  (now  Brig.  Qenj)  John  M.  Wilson, 
Corps  of  Engineers,  to  February  11,  1897,  and  Ool.  G.  L.  Gillespie, 
Corps  of  Engineers,  since  that  time. 

Narragawiett  Bay. — Mortar  battery  for  sixteen  12-ineh  mortars. — Under 
the  provisions  of  the  act  for  gun  and  mortar  batteries,  approved  June 
6,  1896,  it  IS  proposed  to  construct  a  sixteen  12  inch  mortar  battery,  at 
a  cost  of  not  to  exceed  $126,000.  Allotments  have  been  made  from 
said  act  as  follows:  July  24,  1896,  $500  for  preparation  of  plans  and 
estimates;  August  12, 1896,  $20,000;  September  19, 1896,  $25,090,  and 
October  7, 1896,  $80,000  for  constructing  work. 

Under  date  of  June  30,  1896,  the  Chief  of  Engineers  directed  that 
plans  and  estimates  in  detail  looking  to  the  completion  of  all  engineer 
department  work  in  connection  with  the  battery,  including  a  relocator 
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Tooiiif  obserration  station,  electric-light  plant,  ammunition  storage 
and  supply,  etc.,  be  prepared  and  submitted,  and  that  the  work  be  so 
carried  on  as  to  complete  it  by  July  1, 1897.  Under  date  of  September 
9, 1896,  instructions  were  received  to  so  arrange  the  work  that,  if  pos- 
sible, the  platforms  would  be  ready  by  December  1, 1896.  Under  date 
of  August  29, 1896,  the  plans  called  for^  with  estimates,  were  submitted. 
On  September  IS,  1896,  a  revised  estimate,  with  plan  and  cross  sec- 
tions showing  the  battery  raised  2  feet,  was  submitted,  and  approved 
under  date  of  September  30, 1896. 

The  following  contracts  were  entered  into:  With  Mr.  Jeremiah  K. 
Sullivan,  of  TiTewport,  B.  I.,  dated  September  26, 1890,  approved  Octo- 
ber 3, 1896,  for  furnishing  sand  at  the  rate  of  11.25  per  cubic 
with  Brown  &  Howard,  of  Kewport,  B.  I.,  dated  September  28, 1899, 
approved  October  3,  1896,  for  ^rnishing  broken  stone  at  $1.81  per 
enbic  yard ;  with  the  Lawrenoeville  Cement  Company,  of  UTew  York, 
N.  T.,  dated  October  2, 1896,  approved  October  20, 1896,  for  famish-- 
ing  American  Eosendale  cement  at  85  cents  per  barrel,  and  with  the 
Atlas  Cement  Company,  of  New  York,  N.  Y.,  dated  Kovember  5, 1896, 
approved  I^ovember  12, 1896,  for  ftimishing  American  Portland  cement 
at  $2.12  per  barrel. 

AH  necessary  plant  has  been  assembled  and  is  in  working  order,  viz, 
railroad  for  handling  cement,  sand,  lumber,  etc.,  &om  dock  to  site  of 
work,  concrete  mizw,  sectional  track  for  delivering  concrete,  three  der- 
riokSj  etc. 

This  work  was  in  the  local  charge  of  First  Lieut.  C.  H.  McEinsUy, 
Corps  of  Engineers,  and  for  details  of  work  done  dnring  the  |»at  jeax 
attcmtiou  is  invited  to  his  report,  appended  hereto. 

Money  statement 

Aroonnt  ftUotted  during  fiscal  year  9125, 600. 00 

Jime  SO,  1897,  amonnt  extended  during  fiaeal  year   63, 736. 15 

July  1, 1897,  balance  unexpended   ^768.86 

July  1,  1897,  outfltandibg  liabilities  «13,061.43 

July  1, 1897,  amonnt  eovered  by  uncompleted  otrntraotB......  12,730.34 

—  ^   25,791.77 

July  1,  1897,  balance  available   46, 972. 06 

Abstract  of  propoaaU  received  and  opened  Seplember  IS,  1896,  by  Ma^.  D.  W.  Loekwood, 
Corps  of  Engineers,  for  furniakiitg  em«nt,  Jfr9h«K  «toiM^  ami  $aiii  for  km  i»  eoMlnio- 
HoH  of  mortar  battery. 


ZTo. 


Hune  and  addzcM  of  bidder. 


GIus  A. 

American 
Kosendale 

cement 
(ia,500  bar- 
rels), per 

Wrel. 


CImaB. 

Broken 
ttone  (7,600 

oublc 
jards),  per 
cubloyud. 


Clau  C. 
Sand  (4,600 

oablo 
yards),  per 
oubteyard. 


Claaa  D. 
Amerloan 
Portland 

cement 
(1,000  bar- 
rels), per 

baneL 


1  J.  K.  Snllivan,  Neinwrt,  R.  I 

2  Merriclt  L.  Goff,  Provldooce,^  I* 

3  Brown  A  Howard,  Newport, R. I.. 

4  >  Atlas  Cement  Co.,  New  York.N.  Y  

5  Francis  fi.Smlth,NaTYoA.K.T.t  

6  LavrenoevUle  Cement  GOn  Kev  York,  N.  Y.  J.. 


$0.9S 


11.81 


.86 


1.70 


1.10 


*  Brooklyn  BrUge  bnnd. 


tSIlio*  snivel. 


jBeeoh'a  brand. 


Contracts  awarded  ns  followa:  Clasn  A,  Rofioudale  o^ont,  to  the  Lawrenoeville 
Cement  Company;  Class  B,  broken  stone,  to  Brown  &,  Howard;  Class  C,  sand,  to 
J.  K.  Sullivan;  Class  D,  Portland  cemeot,  to  the  Atlas  Cement  Company. 
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CoBtnotmt. 

K*ture  of  contimet. 

TooonuoflDoe 

To  complete. 

Oob  U,18W 

Oct.  10,  lew 

 do  

Hot.  10,1896 

Whan  needed. 
Do. 
Do. 
Do. 

L»in«DMvilla  Oenunt  Oo — 

Farnlsliiiig  Amerioui  Bosoadftle  oemsot . 
Farslsbliig  Amertowi  PortUnd  oemrat. . 

Sbpobt  of  Fibbt  Lieut.  C.  H.  McKinstky,  Corps  of  Enoiseers. 

Hajob:  I  hare  the  honor  to  submit  the  following  report  of  operations  on  mortar 
battery  for  the  year  ending  Jane  SO,  1897 : 

Flans  and  project  for  the  battery  were  approved  September  SO,  1896. 

AgreMuent  ander  pnbUo  notice  was  entered  into  August  17,  1896,  with  Hr.  Jamss 
Corrigan,  of  Newport  B.  I.,  to  do  the  excavation  necessary,  some  20,000  onblo  yards. 
It  waa  proposed  to  do  the  ftarther  excavation  required,  namely,  for  the  mortar  pits, 
wall  footings,  drains,  etc.,  In  all  some  3,000  yards,  by  hired  labor.  the  terms  of 
the  agreement  the  excavation  waa  to  be  completed  October  15, 1896.  On  Janoary  16, 
1897,  the  agreement  waa  closed,  16, 590  cubic  yards  havins  been  taken  out. 

The  excavation  of  the  first  mortar  pit  (No.  4)  by  hired  Tabor  was  begun  October  9. 
On  December  32,  when  concrete  work  had  to  be  snspended  on  account  df  freezing 
weather,  six  emplacements  were  ready  for  base  rinsB.  Work  was  resumed  April  1^ 
1897.   The  condition  of  the  work  June  SO  was  as  foUows: 

1.  MjMtvation, — The  excavation  is  completed  except  10  cubic  yards  of  rook  in  Pit 
No.  1,  about  60  yards  of  rock  south  of  Pit  No.  Ij  about  M  yards  of  earth  and  rook 
north  of  Fit  No.  1,  and  about  25  yards  of  earth  in  the  roadway  at  the  left  flank  of 
the  battery.  The  following  amounts  of  earth  and  rock  have  been  removed  by  hired 
labor:  Earth,  9,625  yards;  rock,  1,060  yards. 

jf.  Mortar  platfortM.— The  excavation  of  Pit  1  is  all  bnt  oompleted.  The  material 
is  ledge  rock.   Emplacement  not  begun. 

Hie  emplacements  in  Pits  2, 3,  ana  4  are  completed  as  far  as  and  including  the  set- 
ting of  the  base  rings.   The  inclined  walls  around  Pit  4  are  nearly  completed. 

Tne  mortar  platforms  contain  theifollowing  amounts  of  concrete :  Poitland  cement 
concrete,  406  oubio  yards ;  natural  «ement  ooucrete,  755  cubic  yards. 

The  cost  of  the  Portland  cement  concrete  up  to  December  31,  1896,  at  which  time 
llSoubic  yards  (1  to  2  to  4)  had  been  placed,  was  $8.19  per  onbi^o  yard.  The  cost  of 
the  natural  cement  concrete,  506  cubic  yards  of  which  (1  to  2  to  4)  had  been  placed, 
was  95.37  per  cubic  yard. 

S.  WalU,  0to. — The  walls  about  the  rooms  and  passageways  at  the  east  end  of  the 
battery,  those  about  and  forward  of  Pits  4  and  3,  and  the  south  wall  forward  of  Fit 
3,  were  oompleted  to  tihe  height  of  the  roof.  In  addition  to  this  the  roof  over  the 
rooms  and  passage  at  the  east  end  and  over  the  magazine  and  shell  rooms  of  Pit  4 
were  about  two-thirds  done. 

In  walls,  footings,  roof,  pavements,  etc.,  4,695  oubio  yards  of  natural  cement  con- 
crete (1  to  3  to  5  and  1  to  2  to  4i)  have  been  placed.  The  992  cubic  yards  placed 
prior  to  December  SI,  1896,  cost  |6.26  per^ubio  yard. 

The  eonorete  plaeecl  in  walla,  eto.,  sfnoe  tliat  time  has  coat  more,  on  aoconnt  of  the 
greater  cut  of  firaming  fior  rooft  (under  I-beams),  fbr  trolley  tracks  and  for  inclined 
walla.  A  preoisB  detomination  of  cost  ia  defbrred  until  the  completion  of  the  work, ' 

Re^peotfliUyrobmitted.  C.  H.  McKihstrt, 

Hi^.  D.  W.  LocKWOOD,  U.  8.  A. 

Corpi  of  EngineerB,  TJ.  8.  A. 

SinpUtoement8  for  Mrea  10-Uujh  guns  on  disa^earit^  oorHa^M^Under 
the  {HTOTisions  of  the  act  for  gun  and  mortar  battles,  approved  Jane 

1806,  it  is  proposed  to  consfcrnct  by  contract,  a  l^ree  lO-incb  f^im  bat- 
tery. Allotments  hare  been  made  from  said  aotaa  follows:  September 
17, 1896,  $400  for  preparation  of  plans  and  estimates;  December  10, 
1896,  $8,000  for  contingencies,  and  on  April  23, 1897,  $91,000  for  pay- 
ments to  contractor  only,  from  act  of  March  3, 1397. 

Under  dates  of  Angnst  6, 1896,  and  September  11, 1896,  the  Chief  of 
Engineers  directed  that  plans  and  estimates  in  detail  for  emplacements 
for  two  10-inch  disappearing  gnns,  be  prepared  and  sabmitted,  and  said 
plans  were  sabmitted  and  approved  in  October,  1896.  Proposals  for  this 
work  were  ox>ened  on  October  24, 1896,  and  the  contract  for  the  ooustrnc- 
tiou  of  the  gun  battery  was  awarded  to  Mr.  fiicliard  M.  Dudley,  of  ^ew 
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York  City,  at  the  rate  of  $56,967  for  two  empIacemeDts.  An  additional 

emplacement  was  authorized  by  Department  letter  of  December  10, 
1896,  and  contract  entered  into  under  date  of  December  24, 1896,  for 
three  emplacements  complete,  and  approved  by  the  Chief  of  Engineers 
under  date  of  January  6, 1897.  A  detailed  survey  of  the  site  was  made 
and  platted  in  March,  1897.  Plans  and  estimates  for  the  three  emplace- 
ments were  prepared  and  submitted  inApril,  1897,  and  partiallyapproved 
by  the  Ghi^  of  Engineers  during  the  same  month. 

Two  of  the  old  magazines  being  directly  within  the  line  of  fire  their 
removal  was  determined  on,  and  under  date  of  May  4, 1897,  a  sapple- 
mentiury  contract  wa&.enterm  into  with  the  contractor  for  the  removal 
of  the  two  old  magazines,  two  gun  platforms,  etc.,  in  all  about  1,000 
cubic  yards  of  material,  at  the  rate  of  $1.75  per  cubic  yard. 

This  work  was  in  the  local  charge  of  Mr.  L.  S.  Johnson  as  inspector, 
and  for  details  of  work  done  during  the  past  year  attention  is  invited 
to  his  report  appended  hereto. 

Money  gtatement. 


Amount  allotted  during  fiscal  year   $09,400.00 

Jime  30, 1897,  amount  expended  during  fiscal  year.   10, 472. 87 


July  1, 1897,  balance  unexpended   88, 927. 13 

July  1, 1897,  ontBtandiog  liabilities  $12,243.98 

July  1, 1897,  amount  covered  by  uncompleted  contracts   10, 762. 64  _ 

  eStf  996. 62 

July  1, 1897,  balance  available   5, 930. 61 


AhBtraet  of  propotaU  reoeitvd  and  opened  Nbtmber  Si,  1890,  by  Maj.  D.  W.  Loekvoed, 
Corp*  (ff  Engineer),  for  eonttrueting  gut*  battery. 


Article*  uai  oUas  of  work. 

Ap. 
proxi- 
mate 
qosBti- 
tiesfor 
two  em- 
plooe- 
ments. 

The 
Manhat- 
tan Con- 
crete Co., 
New 
York. 
N.  Y. 

Sooy- 
amith  & 
Co.,  New 
York, 
N.  T, 

Biohard 
M.  Diid- 
loy,  Mew 
York, 
K.  Y. 

Prank 
Pldgeon, 
Sanger- 

tiM, 
N.  k". 

Johii  L, 
Grim, 
Fblladel- 
phia,Fa. 

HughM 
BroB.  & 
Bangs, 
S^uwse, 

7,000 

^73 

$1.50 

$0.80 

80. 86 

80.40 

80.40 

mi,  earth  do... 

8,000 

.81 

.50 

.25 

.70 

.30 

.20 

800 

.81 

1.00 

.25 

.80 

.50 

.20 

2, 850 

.83 

.40 

.30 

2.00 

.40 

.86 

300 

1.60 

2.00 

2.50 

2.50 

2.66 

-  las 

GoDGratfl,  nataral  oemsnt .  -do. . . 

6,200 

7.10 

7.00 

6.40 

7.00 

6.85 

0.87 

Amerloan  ForUaad: 

Ordinary  do... 

OranoiitUc  do... 

320 

9.00 

10.00 

7.40 

10.00 

6. 05 

7.60 

130 

15.00 

12.00 

8.40 

12.00 

9.50 

7.50 

200 

14.00 

15.00 

11.00 

16.00 

12.00 

7.60 

Stone  in  mass  of  concrete,  tons. . 

3.500 

1.15 

3.00 

1.90 

2.00 

2.85 

1.60 

Steel  trolley  beams  and  trol- 

n3,O0O 

.03 

.03 

.021 

.06 

.021 

.08 

Anobor  bolts,  uots,  and  plates. 

12,000 

.04 

.10 

.04 

... 

.16 

.06 

4,300 

.Ofi 

.03 

.OBi 

.10 

.05 

Lumber,  white  pine,  fbrdomv. 

80.00 

feetB.lI  

1,300 

.00 

.07 

.20 

160.00 

.10 

Braaa   fittings    for  doors. 

Wnito-pine  strips  (sleotrloal 

i.aoo 

.24 

.40 

.80 

.» 

.40 

600 

.OS 

.10 

.20 

160.00 

-  .07 

80.00 

Galvanlsed-iron  pipe,  IJr-inob, 

.12 

.90 

with  fittings  feet- 

302 

.28 

.04 

.25 

.30 

Granite  steps  and  oorblng,  cu- 

60.00 

10 

50.00 

60.00 

27.00 

40.00 

50.00 

Tron  pipe,  <-lncb  feet... 

Bewerpipe,  e-lnch,glAsed .  -do . . . 

130 

.25 

.20 

.50 

1.00 

.86 

.85 

3B5 

.23 

.20 

.80 

1.00 

1.00 

.16 

Poroos  drain  tile.  4-inoh. . .  do . . . 

600 

.20 

.10 

.08 

.76 

.85 

.10 

20. 00 

20.00 

20.00 

30.00 

18.00 

15.00 

Double  lifts  (complete)  

2 
2 
2 

20.00 
200.00 
600.00 

10.00 
200.00 
1,000.00 

10.00 
100.00 
3, 400. 00 

80.00 
250.00 
2, 000.  PO 

12.00 

210.00 
1,800.00 

35.00 
800.00 
1,600.00 

Total  amount  of  bids  

07, 347. 01 

m,40&.08 

M,  067.00 

81,140.60  163.843.48 

1 

01,357.65 
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Ahatraet  ofpropotaU  ree^ved  mtd  ap«»ed  Ifwmber  S4, 1896,  etc.— Continned. 


ArttdM  utd  oIhb  of  work. 

Ap- 

mate 
Qoanti- 
ues  for 
twoem- 
plaee. 
ments. 

Edward 
W.  Sver- 
son,  PtotI- 

Joseph  P. 
Ootton 

Wilson  it 
BalUe 

turlnff  Co., 

B.  Shaw 
Prort*' 

Clark  & 
Co.,  New 
Yar&,N.T. 

7,000 

«1.35 

90. «« 

90.70 

90.76 

91.40 

Xill,«uth  do... 

B,000 

.30 

.40 

.25 

.40 

.60 

800 

.30 

.93 

1.S0 

.90 

.35 

3,380 

.50 

.32 

.80 

.30 

.40 

Kok«n  stone  oabioyanU.. 

CoDcrete,  iwinnl  oanumt.do — 

800 

2.50 

2.60 

3.00 

3.00 

.75 

6,200 

6.75 

S.46 

6.  SO 

8.00 

6.60 

AmertokD  Portland : 

CMlnarr  do... 

Oraoolludo  do... 

S20 

7.00 

8.73 

0.00 

10.00 

8.60 

130 

9.50 

ILOO 

17.00 

13.00 

12.00 

2O0 

12.00 

17.00 

17.00 

18.00 

14.00 

Stone  In  neea  of  conorete.  tons . . 

S,500 

<3.W 

1.75 

2.  SO 

3.00 

l.BO 

I-beams  (steel)  pounds.. 

38,000 

.031 

.041 

■Mi 

.03 

.05^ 

Steel  toolley  beams  and  tnd- 

Anchor  bolls,  nnts,  and  plates. 

12,000 

.09 

.06 

.08 

.08 

.07 

4,300 

.OS 

.051 

.04 

.10 

.00 

Lnmber,  white  pine,  for  doors, 

foetB.  M  

1,300 

.12 

2oaoo 

.15 

.07 

.10 

Brass   fittings   for  doors, 

"Vniite  -  pine  sMpa  {electrical 

1,800 

.70 

.27 

.60 

.SO 

.00 

600 

.12 

.12 

.IS 

.00 

.10 

GalTanized-iron  pipe,  l|-lnob. 

-frith  fittings  feet.. 

>«n 
.  a\j 

111 

till 

.  Xi 

Otttnite  steps  and  curbing,  en- 

10 

60.00 

34.00 

.50 

ao.oo 

60.00 

130 

2. 00 

.87 

.45 

.60 

.60 

Seirerpipe,  8-lnch,  glased,  .do. . . 
Porous  drain  tile, 4-inoh...do... 

SSS 

4.00 

1.87 

.80 

.30 

.30 

600 

.30 

.27 

.40 

.08 

.15 

26.00 

85.00 

22.00 

20.00 

80.00 

2 
2 
3 

15.00 
600.00 
1,200.00 

15.00 
327.00 
2,712.00 

25.00 
200.00 
1,200.00 

12.00 
175.00 
600.00 

14.00 
70.00 
800.00 

82,8».00 

69,689.41 

73,3«.U 

81,632.80 

72,996.74 

Ccmtnet  awarded  to  Biohard  M.  Dndl^  for  three  emplacemcoiti. 


Contrast  in  force. 


Coatnetflc. 

Date  of  ap- 
proval. 

Tooommanoe. 

To  complete. 

Jan.  6,1807 

Feb.  1,1897 

2roT.  l,I89r 

BEFORT  OF  MR.  L.  S.  JOHNSON,  INSPECTOR. 

Hajob  ;  I  have  the  honor  to  sabmit  the  following  report  of  operatioas  on  gun 
battery  for  the  year  ending  June  30, 1897: 

Ground  was  broken  by  ^e  contraotor'a  force  on  Much  27, 1897,  the  following  plant 
baring  beeninatalled:  One  horizontal  boiler,  1  apright  boiler,  1  steam  pamp,  3  double 
hoiste,  4  derrickB,  1  rotary  concrete  mixer,  2  steam  drills,  9  steel  hoist  buckets,  5 
teams  of  heavy  horses,  with  wagons,  barrows,  plow,  scrapers,  bars,  and  a  general 
line  of  first-class  tools,  every  piece  of  which  was  new  and  of  good  make.  A  cement 
shed  of  3,000  barrels  capacity  was  erected,  the  old  bnildings  on  the  island  being  nsed 
as  dormitaries  and  mess  rooms.  The  old  artesian  well  was  cleaned  oat  and  its  pomp 
repaired. 

^anwraMm.— Active  operations  were  commenced  in  April  apon  the  excavation,  and 
to  Jane  30  7,082  cnbio  yards  of  material  have  been  removed.  The  excavation  for  the 
masonry  of  Emplacement  No.  3  is  completed ;  for  No.  2  is  finished  except  for  4  feet  of 
depth  for  the  square  occupied  by  mamsine,  shell  room,  and  lift  gallery.  The  earth 
has  been  removed  to  the  rock,  a  depth  of  abont  2  feet  over  Emplacement  No.  1 ;  that 
fat  roadway  and  slopes  in  rear  of  batt»y  has  not  as  yet  been  touched.  Abont  6  fbet 
of  the  excavation  is  in  trap  rock  and  qnlte  dlffloiU.t  of  removal.  A  vwy  large  pro- 
pcnrtion  of  the  excavation  is  waste. 
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At  this  date  3K1  eabio  yarde  of  the  eMteminoet  old  fiagafline  have  been  ranored 

and  wasted.  , 

Concrete. — The  first  backet  of  oonorete  was  mixed  and  laid  on  April  28,  and  to 
Jnne  30,  1897,  S,886  cable  yards  of  nataral  OAment  concrete  have  been  laid.  The 
entire  £mplaoenieiit  No.  3  fa  ap  to  the  ceiling  heights  of  the  various  rooms  and  pae- 
Bages,  whue  over  the  mogazine,  shell  room,  and  contignoos  part  of  the  parapet  the 
oonorete  is  wiUiin  4  feet  of  the  linieli  elevation.  It  is  the  intention  to  faring  the 
entire  snriaee  to  within  2  foet  of  the  finish,  when  the  whole  will  be  bronght  up  to 
eompletion  as  rapidly  as  possible,  so  as  to  secnre  a  perfect  bond  for  the  finish 
coorses.  The  walls  about  the  relocating  room  and  storerooms  Nos.  2  and  3  are  also 
to  the  ceiling  elevation,  and  Uio  parapet  in  front  of  them  to  the  same  height. 

No  Portland  oement  oonorete  has  as  yet  bem  laid.  Of  Portland  facing  68  onhio 
yards  have  hem  used  in  the  walls  of  the  Tarions  rooms,  passages,  wnd  enter  walls, 
liie  appearanee  of  the  walls  is  generally  good. 

AvcM  alone.— Fifty  onbie  yaids  of  broken  stone  have  been  used  in  the  floors  of 
fhe  rooms  and  their  passages. 

ifai$  atone. — Three  hundred  and  eighty-six  tons  of  millstone  granite,  in  laige 
masses,  have  been  laid  in  the  parapet  and  ceilings.  None  was  need  in  the  thinner 
walls,  as  It  was  fi>and  impossiole  to  propei^  bed  and  ram  the  stones  in  the  oonflned 
QMwse. 

1-beanu. — Steel  I-beams  are  used  as  a  base  npon  which  to  bnild  the  ceilings  of 
rooms  and  the  works  above  them.  As  yet  bnt  two  rooms  have  been  covered,  using 
8,100  pounds  of  12-inch  beams. 

Electric  light,  epeaking  tuiet,  drainage,  etc. — Blocks  of  white  pine  2  by  5  by  8  inches, 
bedded  on  edge  m  the  concrete,  the  ends  flosh  with  the  walls,  and  1  foot  below  ceil- 
ings, axe  provided,  npon  which  strips  will  be  secured  fiir  convenienee  in  mnning 
eleetrie  wu«s.  One  hundred  and  serent^  of  tiLese  hare  been  placed. 

Thirty-two  feet  of  If-ii^ch  galvanlzed-iron  tnbtng  is  in  place  as  duets  for  carrying 
wires  uiroDgh  walls  and  as  speaking  tubes,  to  be  extended  later  to  Tarions  points. 

Drainage  of  gqn  pita,  etc.,  is  provided  for  by  4-inch  cast  pipe  bedded  in  broken 
stone. 

Matortal.— Delivery  of  material  has  been  fair,  only  a  few  short  delays  having  been 
noted  from  lack  of  materiaL 

Afeii. — ^Tho  number  of  men  regularly  employed  is  as  foUows:  Superintendents, 
bosses,  timekeepers,  etc.,  6;  meofaanics  (hoiaters,  carpenters,  blacksnuthe,  etc.),  X7; 
>  laborers,  53. 

Eespectftilly  submitted.  S.  JOHNSON, 

ilBi-  D.  W.  LOCKWOOD,  ^"^^  lUP^^ 

Corp$  of  Engitutr;  U,  8.  A. 


DEf^NSES  OF  EASTERN  ENTRANCE  TO  LONG  ISLAND  SOUND. 

Officer  in  charge,  Mf^.  8.  S.  Leacb,  Corps  of  Engineers,  with  Lieat. 
W.  J.  Barden,  Gor^  of  EDgineers,  nnder  his  immediate  orders  since 
June  16, 1897;  DiviBion  Engineer,  Col.  (now  Brig.  Gen.)  John  U.  Wil- 
son, Corps  of  Engineers,  until  Febrnary  11, 1897,  and  Col.  O.  L.  Gilles- 
pie, Corps  of  Engineers,  after  that  date. 

Ihco  emplacements  for  12-inch  riJleSf  disappearing  carriages. — The 
instrnctions  for  the  preparation  of  the  general  project  required  that  in 
advance  of  and  in  line  with  that  project,  plans  and  estimates  should 
be  submitted  for  emplacements  and  platforms  for  two  12-inch  B.  L.  rifles 
on  United  States  disappearing  carriages. 

The  Secretary  of  War  on  October  7, 1896,  approved  a  site  for  these 
emplacements,  and  information  of  this  fact  reached  me  October  12, 
1896.  On  October  19,  plans  and  speciflcations  were  forwarded  and  were 
approved  by  the  Chief  of  Engineers  October  24, 1896.  Advertisements 
were  pnbliahed  October  28  and  bids  opened  on  the  28th  of  November. 

A  contract  with  J.  W.  Hofibian  &  Co.,  the  lowest  bidders,  was 
approved;  work  to  be  completed  November  1, 1897. 

Under  the  contract  actnal  operations  were  begnn  in  March,  1897, 
and  at  the  close  of  the  fiscal  year  the  dock  was  finished  except  the 
deck,  the  stone  bins  and  two  concrete  mixers  were  in  place,  several 
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derrickB^  were  erected,  and  tlie  ezcaTatton  for  concrete  completed. 
There  ia  every  reason  to  believe  that  the  work  will  be  completed  on 
time. 

The  platforms  are  adapted  to  the  model  1897  carriages. 

An  fOlotment  of  $115,000  for  payment  of  contractors  estimates,  and 
two  i^gregating  $17,000  for  engineering,  snpeiintendence,  and  oontin- 
gen<dNi  of  tlie  emplacements  have  been  made. 

Money  statements. 

COHTBACT. 

Muofa  X,  1887,  amonut  aUottod  $116, 000. 00 

Jane  8(^  1887,  amount  expended  daring  flual  year   7,  412. 68 

July  1,  1887,  balance  unexpended   107, 587. 83 

Jnly  1, 1887,  ontatandlng  llabUltiea   «10, 868. 74 

Joly  1, 1887,  amount  covered  by  onoompletad  contractB   8^  728.68       ^  ^ 

ENOINESftlNa,  8UPEBVI8ION,  VTC.  ' 

AagDBt  18.  1896,  amoant  allotted   60.000 

December  10, 1896,  amoant  allotted   16,400.00 

17, 000. 00 

Jane  30,  1897,  amoant  expended  dating  fiscal  year   8, 948. 57 

Joly  1,  1897,  balance  anexpended   8, 015. 43 

Joly  1,  1897,  oatstanding  UabUltieB   626.93 

Jaly  1,  1897,  balance  available   7,388.60 

»■  contU^uoting  gun  enwlaoements  opened  i 
Corpa  nf  JTi^ifMert,  NwenAvt  S8, 1S96. 


Abttraet  of  propo$aU  for  oiyMtructing  gun  enwUtoementa  opened  by  Capt.  Svnith  iS.  Leaok, 


Name  mad  addroM  of  bidder. 


Em* 
pUMODenta. 


Wbuf. 


Total. 


4 
ft 
B 

7 

8 
•* 

10 
U 
12 
18 
14 
U 


BlohwdH.  Bnwdhead,  Marlboro,  Y  

John  L.  Grim,  GIrard  BnUdiss,  Philadelphia,  Pa  

Uubattu  Conoreto  Co.,  158  fifth  avonus,  New  YaA  Oity, 

H.  T  

Hartford  PariDg  and  Construction  Co.,  Harttbrd,  Coon  

8.  ft  X.S.BeIdea,  Hartford.  Conn  

Kdw.  W.  Ereraon,  17  Caatom-HonM  atreet,  FroiUaoce,  B.  I. 
^niaon  ft  Baillte  Mann&Kturiug  Co.,  85-W  Ninth  street, 

Brooklyn,  N.  T  

SooTtmlth  ft  Co.,  IS  Broad  stivet,  New  York,  N.  T  

J.  W.  Hofflnan  ft  Co.,  Hazrtaon  Boilding,  PhUadelphia,  Fa. . 


IIU.588.00 
lW,IWi.40 

1S1,0M.W 
103,884.80 
11S.18B.I0 

117,  m  K 

111,481.20 
124, 4W.  20 
ftl,0B8.M 


«18.4».00 
15,KO.00 

32,200.00 
U,  075. 00 
10,706.00 
21,100.00 

U,  000.00 
16.225.00 
1I>,53D.OO 


«i38,08a:oo 

Ua,75L40 

148, 840;  00 
I23,36fcW 
U5,B84.M 
in,8SLM 

126,571.  SO 
140,734.20 
108. 028. 8> 


I«MwT.  Brown,  39ud41Cortl«iidtatreet,  Hew  York.... 

RiDhard  U.  DtUUe;,  18  Bnmlwn? New  York  

William  H.  Baldwin.  Tonkera,  N.  Y  

The  Wardwell  Broe.  Co.,  Danbnry.  Conn  

Hdi^mb  Bn».  ft  Bangs,  Syracuse,  a.  Y  


100, 402. 80 
67,729.40 
116. 767. 00 
105, 244.00 
103,878.70 


22,420.00 
17.400.00 
IB,  250. 00 
20, 975.  00 
18,887.60 


122,422.80 
115, 120. 40 
136, 017. 00 
128.210.00 
117.006. 30 


*  Accepted. 

I4et  af  eoHtraelt  in  foree  for  gun  and  mortar  baiieriea,  d^entei  at  otutorn  eniranoe  itf 

Long  I»land  Sound. 


Name  ot  contractor. 

Entered  into. 

Approved. 

Work  began. 

Contraot 
expires. 

J.  W.Hoflknan  ft  Co.,  Philadelphia,  Pa  

Deo.  11, 1806 

Deo.  81,1806 

May  1,I8»T 

Nov.  1,  1887 

Two  emplacements  for  10-inch  rifieSj  disappearing  carriages.,  and  a  mining 
casemate, — Flans  for  a  mining  casemate  were  snlnnittea  April  23, 1897, 
and  approved  May  1, 1897.  Plans  for  emplacements  and  platforms  for 
two  lO-iDch  B.  L.  rifles  on  United  States  disappearing  carriages,  model 
1896,  together  with  specifications  for  the  emplacements  and  the  mining 
casemate,  to  be  bnilt  under  one  contract,  were  forwarded  May  12  and 
approved  Jane  2, 1897. 
BM&  97  39 
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The  work  was  advertised  June  28, 1897. 

An  allotment  of  $11,000  for  building  the  mining  casemate  and  one 
of  $10,000  for  engineering,  superiutendence^  and  oontingeucieB  of  the 


emplacements  have  been  made.  ^ 

Money  ttatements, 

T0PKDOB8  TOR  HABBOB  DBFBN8X, 

May  amount  aUotted   911,000.00  j 

July  If  1S97,  bftlanoe  unexpended   11, 000. 00 

aUN  AND  MOUTAB  BATTEBIES. 

June  25, 1897,  amount  allotted  from  Appropriation  for  "Gnu  and  Mortar 
Batteries,"  act  of  March  3,  1897,  for  engineering,  BuperriBion,  etc   10, 000. 00 

July  1, 1887,  balance  unexpended   10, 000. 00 

July  1, 1897,  outetauding  IlabiUtiw   27. 75 

Joly  1, 1897,  balance  available   9, 972. 35 


3  E. 

DEFENSES  OP  NEW  YORK— AT  EASTERN  ENTRANCE  TO  HARBOR,  ON 
ISLANDS  IN  HARBOR,  AND  ON  STATEN  ISLAND. 

OflScers  in  charge — at  eastern  entrance  to  harbor,  Maj.  J.G.  D.  Knight) 
Corps  of  Engineers,  until  July  21, 1896;  after  that  date,  M^.  H.  M. 
Adams,  Gorps  of  Engineers,  of  remaining  works,  Maj.  H.  M.  Adams, 
Oorps  of  Engineers;  assistant,  Lieut.  B.  B,  Baymond,  Corps  of  Engi- 
neers, since  July  18, 1896:  Division  Engineer,  Col.  (now  Brig.  Gen.) 
John  M.  Wilson,  Corps  of  Engineers,  until  February  11, 1897,  and  Col. 
G.  L.  Gillespie,  Corps  of  Engineers,  after  that  date.  , 

Mortar  battery  for  sixteen  12-inch  mortars. — During  the  past  fiscal 
year  the  concrete  slopes  of  the  several  pits  and  the  concrete  ramps 
have  been  completed;  paving  of  floora  of  the  magazines  and  passages 
with  concrete  has  been  completed;  the  sand  embankment  has  been 
nearly  finished,  part  of  it  has  been  covered  with  loam,  sodded,  and 
seeded;  four  iron  ladders  have  been  made  and  set  in  place;  concrete 
placed,  518  cubic  yards;  concrete  paving  laid,  5,210  square  feet;  saud 
embankment  7,172  cubic  yards;  sod  laid,  18,930  square  feet;  350  square 
yards  of  the  bank  were  covered  with  loam  and  seeded,  and  26  cabio 
yards  of  macadam  snrfoce  were  placed  upon  the  ramps. 

A  project  for  lighting  the  battery  by  electricity,  the  plant  to  be 
mounted  in  a  building  at  the  foot  of  the  northwest  pit,  was  api)roved 
by  the  Chief  of  Engineers  February  8, 1897,  and  $5,200  was  allotted 
for  the  work.  The  building  has  been  completed  and  is  ready  for  the 
■  plant. 

The  mortars  and  carriages  were  turned  over,  for  use  and  occupation 
by  troops,  September  21, 1896. 

Money  statements, 

HOKTAB  BATTERT. 

$17, 738. 66\*o7  *oa  rr 
9,  700.  OO]*^''  ^ 


Jane  30, 1897,  amount  expended  during  fiscal  year   23, 029.  ^ 

July  1,  1897,  balance  unexpended   4,408.91 

Jaly  1, 1897,  oiitstanding  liabilities   1, 900. 10 

July  1, 1897,  balance  available   3, 608. 81 


July  1, 1896,  balance  unexpended 
December  10, 1896,  allotment  
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SUCTRIC-UGHimO  PLANT. 

Febroary  8, 1897,  allotment   6, 300. 00 

June  30,  1897,  amoont  expended  during  fiscal  year   1, 412. 21 

Jnlv  1,  1897,  balance  Dnexpended   3,  Tt^.  79 

Jn^  1, 1887,  oatBtanding  IiabUities   1, 496, 82 

July  1, 1897,  balance  available   2, 290. 97 


Two  emplacement  for  lO  ineh  rifles,  disappearing  earriageg. — The  proj- 
ect is  for  constrnctioii  of  two  emplacements  for  lO-inch  B.  L.  rifles, 
moanted  on  Baffington-Crozier  disappearing  carriages,  model  1896. 

Work  was  began  in  August,  1896.  A  wharf  with  two  derricks  was 
bnilt  for  receiving  materifus  and  a  track  was  laid  and  engine  and  cars 
purchased  for  transporting  them  to  the  battery;  a  cabical  concrete 
mixer,  worked  hy  steam  power,  was  set  np.  Excavation  and  embank- 
ment was  mainly  done  by  contract 

The  platforms  are  ready  for  mounting  gun  carriages. 

The  parapet  is  about  three-quarters  completed ;  the  concrete  work  of 
Emplacement  Ko.2  is  nearly  finished,  and  of  Emplacement  I^o.  1  about 
half  finished.   The  total  amount  of  concrete  placed  is  7,373  cubic  yards. 

To  complete  the  battery  there  remains  the  placing  of  about  3,000 
cubic  yards  of  concrete  in  the  parapet  and  over  magazines,  paving  the 
magazine  floors,  grading  and  sodding  the  earth  embankment,  and  pur- 
chasing and  mounting  the  apparatus  for  handling  ammunition  and  for 
lighting  the  magazines. 

It  is  estimated  that  the  available  ftmds  will  be  snfficient  for  this  work, 
which  will  be  completed  this  year. 

The  construction  has  been  in  local  charge  of  laent.  Bob^  B.  Biqr- 
mond,  Corps  of  Engineers. 


Money  statement 

July  1, 1896,  balance  ane^»ended  976, 000. 00 

June  W,  18OT,  amonnt  expended  during  fiscal  year   45, 739. 62 


Jnly  1, 1897,  balance  unexpended   29, 260. 88 

July  1, 1897,  outstanding nabilitiea   «4.9U.38 

July  1,  1897,  amount  corerad  by  unoompleted  contracts   640. 74 

  6,655.13 


*  July  1, 1897,  balance  aTailable   23,705.26 


One  emplacement  for  12-ineh  n(/{e,  disappeariM  oarrU^ — ^The  con- 
strnction  of  a  single  emplacement  for  a  12anoh  B.  L.  rifle,  moanted  on 
Bnffington-Crozier  disappearing  carriage,  model  1896,  was  authorized 
by  indorsement  of  the  Chief  of  Engineers,  dated  April  23, 1897,  Sup- 
plies have  been  purchased  and  a  railroad  ih>m  the  wharf  to  the  battery 
site  has  been  nearly  completed.  Construction  work  is  about  to  be  began. 

Money  statement. 


April  23, 1897,  allotment   «SO,000.00 

June  80, 1897,  amonnt  expended  during  fiscal  year   2, 137. 20 

July  1,  1897,  balance  unexpended   47, 862. 80 

July  1, 1897,  outstandiog  liabilities   2, 087. 39 

July  1, 1897,  balance  available   46, 776.41 


8ea  waU  at  Fort  Schuyler,  K.  Z— Under  an  allotment  from  the  appro- 
priatioD  for  sea  walls  and  embankments,  the  wall  has  been  reiratired  in 
places  which  showed  weakness.  Loose  stones  have  been  taken  ap  and 
reset,  missing  stones  have  been  replaced,  and  parts  of  the  wall  have 
been  practically  rebuilt.  The  base  of  the  wall  in  exposed  places  has 
been  nprapped  with  native  stone. 
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Money  statement. 


July  1,  1896,  amount  allotted   (4,  225.00 

June  30,  1897,  amoant  expended  dnriog  Ascal  year   8, 341. 00 

Jnly  1,  1897,  balance  anezpended   884. 00 

July  1,  1897,  ootBtaDding  liabilities  .■   361.20 

Jnly  1,  1897,  balance  available   622. 80 


Two  emplacemmU  for  10-inoh  and  two  for  8-ineh  rifles,  disappearing 
carriages. — The  constraction  of  Emplacements  Kos.  1,  2,  and  3  for  the 
gun  battery  was  authorized  May  15,  1891;  of  Emplacement  No.  6. 
April  23, 1897. 

Daring  the  past  year,  at  the  first  three  emplacements,  the  platform 
steps  and  retaining  walls  at  magazine  entrances  have  been  built;  con- 
crete floors  in  the  recesses  have  been  laid;  magazine  and  platform 
doors  have  been  made  and  hung;  hand  rails  for  platforms  and  stairs 
have  been  placed;  trolleys,  hoists,  and  cranes  for  haudliog  ammunition 
have  been  put  up;  manholes  and  oovots  have  been  built  in  the  plat- 
forms. The  platform  of  the  first  emplacement  settled  slightly,  owing  to 
the  character  of  the  ground  beneath.  It  was  loaded  with  55  tons  of 
granifce  and  iron,  and  the  settling  has  about  ceased.  To  complete  these 
thi«e  emplaoements,  there  remains  the  leveling  off  of  the  platform  of 
Emplacement  No.  1  and  the  bnilding  of  a  road  to  the  battery. 

Work  npon  Emplacement  Ko.  6  was  begun  in  May,  1897;  three 
Id-inch  Bodmau  guns  were  dismounted  from  the  site;  the  excavation 
for  the  emplacement  has  been  made;  machinery  fur  mixing  concrete 
has  been  set  up  and  70  cable  yards  of  concrete  has  been  laid  in  the 
foandation  for  the  platform  and  magazine. 

Money  statemmU 


JtdT  1,  1896,  balance  Dnezpeaded   f 13, 586. 58 

April  23, 1897,  amonnt  aUotted                                               45,000.00  „ 

 :   58,&86.68 

Jane  SO,  1897,  amount  expended  dnring  fiscal  year   13, 966. 45 

Jnly  1,1897,  balance  nnexpmded..  <.   45,681.18 

Jnly  1, 1897,  ontatauding UabiUtieB   3^947. 14 

July  1,1897,  balance  available   41,683.99 


Mortar  battery. — ^This  work  was  anthorized  April  23, 1897.  Detailed 
plans  for  construction  of  eight  platforms  have  been  prepared,  and  the 
cut  stone  for  these  platforms  has  been  ordered^  at  a  cost  of  (5^019.60. 
Excavation  for  drains  has  been  beguu. 

Money  statement. 


April  23  and  May  17, 1897,  amonnt  allotted   $14, 000. 00 

July  1, 1897,  balance  unexpended   14-,  000. 00 

July  1,  1897,  outstanding  nabilitiee   174. 00 

Jnly  1,  1897,  balance  available   13, 826. 00 


Preservation  and  r^air  of  fortifications. — By  Department  letter  of 
June  14, 1897,  $2,000  was  allotted  for  repairs  to  the  engineer  wharf,  sea 
wall,  and  storehoase,  and  for  cleaning  the  sewer  nnder  the  stone  fort. 
Work  of  repairing  the  sea  wall  has  been  begun,  and  about  50  cubic 
yards  of  riprap  has  been  placed  in  the  wall  east  of  the  long  wharl 

Money  statement. 


June  14, 1897,  amonnt  aUotted   $3, 000. 00 

Jnly  1, 1897, balance anezpMided   2,000;00 

Jnly  1, 189^  ontttuiding  llabUities   22. 40 

Jnly  1, 1897,  balance  avaUablo   1,977.60 
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Defenses  on  Staten  Island — Five  emplacements  for  8-ineh  rijles,  disap- 
pearing carriages. — During  the  past  fiscal  year  band  rails  have  been 
placed  around  the  loading  platform  and  cranes  have  been  mounted  for 
ufting  ammunition  np  to  the  platforms;  trolleys  and  hoists  have  been 
parohaaed  and  aet  np  in  the  several  magasinea  for  transptnrting 
ammnnition. 

The  battery  is  now  complete. 

Money  staitemenU 


Jn]y  1, 1896,  balmce  anezpended  $11,381.27 

December  3, 1896,  withdrawn   7, 000. 00 

  $4,281.27 

Jane  80^  1897,  amoont  expended  during  fieeal  yen   2, 4S2.  OA 


Jaly  1,  1897,  bakmoe  unexpended   1, 849. 23 

July  1, 1897,  oatetanding  UabUtties   136. 64 


July  1,  1897,  Imlaaee  aT»iIable   1, 713. 59 


Four  emplacements  for  10-inch  rijles,  disappearing  carriages. — This  is 
a  project  for  the  constractioii  of  two  batteries,  each  with  two  positions 
for  lO'inch  B.  L.  rifles,  mounted  on  BuflQngton-Orozier  disappearing 
carriages,  model  189G. 

Work  on  these  batteries  was  begun  in  July,  1896,  and  in  December, 
1896,  the  platforms  were  ready  for  mounting  gun  carriages. 

The  parapets,  platforms,  and  magazines  of  both  batteries  are  com- 
pleted; roadways  have  been  built  in  the  rear  of  the  batteries,  and 
drains  have  been  laid. 

In  construoting  one  of  the  batteries  11,528  cubic  yards  of  earth  was 
excavated  and  placed  in  embankment.  The  battery  contains  8,946 
cubic  yards  of  concrete,  exclusive  of  paving. 

The  other  battery  required  excavation  and  embankment  of  10,586 
cubic  yards  of  earth,  and  the  battery  contains  9,150  cubic  yards  of  con- 
crete, exclnsive  of  paving. 

In  connection  with  this  work  the  dock  was  repaired  by  driving  6  bents 
of  piles  of  4  piles  each,  to  strengthen  it  for  receiving  and  handling 
lO'inch  gnns  and  carriages. 

A  carriage  is  being  mounted  in  the  first  position  of  one  battery. 

To  complete  these  batteries  there  yet  remains  the  placing  of  lifte, 
troneyB,hoiBts,and  cranesforhaudlingammunition,  the  wires  for  electric 
lighting  in  the  magazines,  and  a  small  amount  of  grading  and  sodding. 

Artillery  fire  control.— The  project  consists  in  building  range-finder, 
observation,  and  search  light  stations  for  directing  and  controllingthe 
fire  of  the  new  batteries,  in  installing  an  electric  plant  for  communica- 
tion between  the  several  stations,  the  plant  also  to  be  used  for  lighting 
the  magazines  in  the  batteries.  Two  casemates  were  set  apart  for  the 
electric  plant. 

Concrete  floors  have  been  built  in  the  casemates  and  the  necessary 
electric  plant  has  been  installed. 

Money,  statement. 


Jaly  1, 1896,  balance  unexpended  |aO(^  000. 00 

Kovember  26, 1896,  withdrawn   26,000.00 

  $176,000.00 

Jnne  30,  1897,  nfflonnt  expended  during  fiscal  year   109, 066. 76 


July  1, 1887,  balanoe  unexpended   65, 933. 24 

July  1, 1897,  ontstanding  llabilltlee   6, 131. 68 


Jiilyl,lB97,bAhuiceaT«iUble   60,801.66 
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3  F. 

DEFENSES  OF  SOUTHEKET  ENTRANCE  TO  NEW  YORK  HARBOR,  ON  LONG 
ISLAND  AND  8ANDT  HOOK. 

Officers  in  charge,  Gol.  G,  L.  Gillespie,  Corps  of  Engineers,  to  Feb- 
mary  23,  1897,  and  Lieat^  Ool.  Willifuu  Lndlow,  Oorps  of  Engineers, 
since  that  date ;  assistant^  Lieut.  Eobert  McGregor,  Corps  of  Engineers. 

Defenses  on  Long  Island;  10-ineh  gun  battery. — By  direction  of  the 
Chief  of  Engineers,  Jnly  23,  1892,  detailed  drawing  with  estimate  of 
cost  were  submitted  October  18, 1892,  for  the  construction  of  Emplace- 
ment Kg,  7  of  the  proposed  battery  for  seven  10-inch  disappearing  guns. 

The  estimated  cost  of  the  entire  battery,  consisting  of  seven  emplace- 
ments, eight  magaziDea,  and  eight  casemates  for  rapid-Are  guns  is 
$413,290.40,  ofwhich$393,936i8for  masonry  constmctionand  $19,354.40 
for  earth  excavation  and  embankment.  The  original  estimated  cost  of 
the  eastern  emplacement  (Ko.  7),  with  two  magazines  and  two  case- 
mates for  rapid-fire  guns,  was  $103,266.80,  of  which  $98,936  was  appli- 
cable to  masonry  and  $4,330.80  to  excavation  and  embankment. 

The  pn^ect  submitted  October  18, 1892,  was  approved  by  the  OUef 
of  Engineers,  and  the  sum  of  $82,000  was  allotted  for  the  work  from 
the  appropriation  for  gun  and  mortar  batteries,  act  Jnly  23,  1892. 
Under  instructions  from  the  Secretary  of  War,  dated  October  18, 1892, 
the  work  of  excavation  was  begun  October  24, 1892.  The  project  was 
completed  September  30, 1894,  without  farther  allotment.  It  included 
Emplacement  No.  7  complete  except  platform,  the  magazine  for  Em- 
placement No.  6,  and  two  casemates  for  rapid-fire  guns,  made  by 
remodeling  existing  traverse  magazines. 

On  June  5, 1895,  an  estimate  was  submitted  to  the  Chief  of  Engi- 
neers for  the  construction  of  the  platform  in  Emplacement  Ko.  7, 
adapted  to  the  United  States  disappearing  carriage,  model  1894,  and 
an  allotment  of  $3,638.25  was  made  for  its  construction.  Work  was 
begun  September  1  and  suspended  November  27, 1895,  at  which  date 
the  platform  was  completed  with  the  exception  of  setting  the  base 
rings,  which  were  not  received  until  December. 

One  10-inch  B.  L.  rifle  for  tills  battery  was  received  Kovember  13 
and  placed  on  the  parapet  ready  for  mounting  when  the  carriage  shonld 
be  received. 

On  February  24,  1896,  a  project  was  submitted  and  received  the 
approval  of  the  Chief  of  Engineers,  involving  a  modification  of  the 
original  plans  of  this  battery.  The  earthen  traverses  were  to  be 
removed  tcom  the  magazines,  and  a  rearrangement  of  the  magazines 
(fUfterwards  further  mcdifled)  was  effected. 

OPERATIONS  DITRINa  THE  FISOAX  TEAR. 

On  Jnne  29, 1896,  an  allotment  of  $70,000  was  made  from  the  appro- 
priation for  gnn  and  mortar  batteries,  aot  Jnne  6, 1896,  fbr  the  comple- 
tion of  Emplacement  Ko.  6,  and  the  construction  of  Emplacement  Ko.  5 
of  the  10-inch  gun  battery,  with  platform  adapted  to  the  United  States 
disappearing  carriage,  model  1894,  and  in  connection  therewith  the 
modification  of  two  traverse  magazines  to  fit  them  for  6-pounder  rapid- 
fire  guns. 

The  wort  of  excavation  began  July  7, 1896. 

Fending  the  execution  of  formal  contracts,  one  month's  supply  of 
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material  was  purchased  in  open  market  and  the  work  of  placing  con- 
crete wae  begun  on  July  29. 

Detailed  plans  for  this  work  were  prepared  and  received  the  approval 
of  the  Chief  of  Engineers  July  22, 1896. 

Emplacements  Nos.  6  and  7  are  built  according  to  the  earlier  plans  of 
The  Board  of  Engineers.  The  magazines  of  Emplacement  Ko.  5  are 
arranged  according  to  the  later  plans,  having  the  ammunition  deliTOry 
by  lifts,  in  the  rear. 

Ill  connection  with  this  work  was  undertaken  the  removal  of  the  earth 
traverses  from  Magazines  Kos.  6  and  7,  as  approved  by  the  Ohief  of  Engi- 
neers Febrnary  24, 1896. 

In  order  to  keep  the  crest  line  of  the  battery  at  the  same  level  through- 
out as  that  of  the  earlier  construction,  the  cut  of  the  present  work  con- 
siderably exceeds  the  fill.  The  surplus  material  is  spread  to  grade  on 
tiie  low  land  to  the  eastward  of  the  battery. 

In  the  concrete  construction,  all  exposed  comers^  exterior  and  interior, 
including  door  jambs,  are  built  of  granite  qaoins  cut  firom  the  platforma 
and  other  stone  of  the  old  work. 

The  ammunition  service  is  in  accordance  with  the  plans  of  The  Board 
of  Engineers.  The  overhead  tramrails  are  S-inch  I-beams,  secured 
to  thei  sealing  beams  by  through  bolts.  For  each  line  of  tramrul  there 
Is  one  wrought-iron  fbur-wheel  trolley,  with  self-oiling  bearings,  carry- 
ing one  Weston  triplex  block  of  1,000  pounds  capacity.  The  cranes  are 
of  the  later  pattern,  supplied  with  the  same  form  of  hoist. 

Platform  ^o.  5  is  to  be  provided  with  lifbs  for  delivering  the  ammuni- 
tion from  the  magazine  floor  to  the  loading  platform. 

Emplacements  Nos.  6  and  7,  being  of  the  old  type,  are  arranged  for 
hand  delivery,  the  shot  being  raised  by  cranes  near  the  magazine 
opening. 

On  February  9, 1897,  a  project  was  submitted  and  received  the  ap- 
proval of  the  Chief  of  Engineers  for  electrically  lighting  the  emplace- 
ment under  construction  and  the  two  already  built.  It  consists  of  an 
oil  engine,  a  dynamo  with  necessary  switcliboard  and  fittings,  and 
thirty-six  incandescent  lamps.  The  wiring  is  carried  in  iron  conduits 
throughout,  with  waterproof  outlet  boxes  for  lamps  and  switches.  The 
light  in  the  magazines  and  shell  rooms  are  32  candlepower,  fitted  with 
waterproof  globes  and  metal  guards.  The  wires  in  these  rooms  are 
run  in  brass  tubing.  All  other  lights  are  16  candlepower,  without 
globes  or  guards. 

The  dynamo  and  switchboard  are  arranged  to  be  operated  in  connec- 
tion with  a  storage  battery  of  small  capacity,  to  furnish  occasional  light 
when  the  engine  is  not  running,  and  to  carry  the  load  for  a  short  time 
in  an  emergency,  should  the  dynamo  or  engine  fail.  The  battery  has 
not  yet  been  installed,  but  will  be  at  an  early  date. 

On  May  29, 1897,  an  allotment  of  $45,000  was  made  from  the  appro- 
priation for  gun  and  mortar  battery,  act  of  March  3,  1897,  for  the  con- 
'Struction  of  Emplacement  No.  4  of  the  battery  adapted  *to  the  United 
Sttites  disappearing  carriage,  model  1896.  The  other  platforms  in  the 
battery  are  for  model  1894. 

At  the  close  of  the  fiscal  year,  June  30,  1807,  the  condition  of  this 
work  was  as  follows: 

Emplacements  Nos.  6  and  7  are  completed  ready  for  service  in  every 
respect. 

Emplacement  Ko.  5  is  completed  ready  fbr  service,  excepting  the 
ammunition  lifts. 
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Id  connection  with  these  emplacements  four  marine  traverses  have 
been  remodeled  into  casemates  for  O-ponnder  rapid-fire  gans. 

The  excaTation  for  Emplacement  No.  4  is  in  progress,  the  amonnt 
excavated  being  3,366  cnbic  yards. 

TabU  o/«a^endilmre$for  th«  fiscal  year  ending  Jane  SO,  18^,  on  j^Mneft  dUappearing  gun 

iatterg. 


Repairs  and  maintenance  of  plant   91, 967. 63 

Excavation,  33,286  cubic  yards,  at  49  cents   919. 66 

Boeendale  conerete,  6,796  cnbio  yards,  at  $4.36   38, 881. 60 

Portland  concrete,  341  cuMe  yards,  at  $6.33   1, 817. 63 

Granito  qnoina,  707  linear  feet,  at  $6.77   4, 786. 39 

Granite  Btone  taken  out  of  old  masonry,  1,500  cabio  feet   302. 70 

Granolithio  pavements,  630  square  yards,  at  $2.01   1, 266. 30 

Cement  pavements,  766  sqnare  yards,  at  $1.22   933.  SO 

Ftnisbinir  exterior  and  interior  iralls  and  ceilings,  inolnding  whitewash- 
ing ana  also  the  breaking  down  and  seraping  of  oonorete  aflfeoted  by 

frost,  22,600  Boaare  feet,  at  9^  cents   3, 137. 50 

Drain  iitpe,  356  feet,  at  55  cents   195. 25 

Eemodehng  3  rapid-fire  casemates   149. 33 

Finishing  slopes  and  sodding,  700  sqnare  yards,  at  63  cents   441.00 

Macadam  pavement  in  ditch,  386  sqoare  yards,  at  $1   385. 00 

Ceiling  beams,  31.811  ponnds,  at  2.S3  cents   608. 30 

Ironwork,  inciading  ladders,  railing,  and  drain  covers,  1,600  pounds,  at  11 

cents   176.00 

Conduits  for  speaking  tabes  and  hoist  ropes,  266  feet,  at20  cents   63.20 

Platform  bolts,  including  setting  of  baseplates  and  traverse  circles  on 

two  platforms,  8,465  pounds,  at  4.4  cents   372.46 

Tramrai],  with  trolleys  and  hoists,  566.33  feet,  at  $3.01   1, 118. 23 

8  Ammunition.tn'anes,  with  blocks  and  tongs....   691.60 

Doors  for  21  openings: 

4,000  feet  of  lumber,  at  $54  per  M    $216. 00 

Paint  and  oil   19.06 

l,011i  pounds  bronze  fittings,  at  26  cents  :   88 

Xvocks  and  screws   115.68 

Labor,  making  and  banging   714.30 

  1,317.91 

Electric-light  plant: 

1 7-horsepower  oil  engine  $830.00 

1  4-K.  W.  dynamo   386. 00 

1  switchboard  and  fittings   166.  TO 

  1,281.75 

Cost  of  erecting   114. 27 

Material  and  irtring  for  36  lamps   674.  TS 


Demolition  of  masonry,  blasting   10. 26 

Emplacement  No.  7,  cntttng  manhole  for  aoeen  to  oonnterpoise  weights 

of  gun  carriage   91.30 

Breaking  down  concrete  over  traverses   307. 38 

Superintendence  and  office  expuises   3, 891. 80 


Total   64,101,67 


Money  statement. 

OVS  AND  MOBTAB  BATTERIXS. 

July  1, 1896,  balance  unexpended  $70,726.94 

May  29, 1807,  altotment   45,000.00 


115,736.94 

June  SO,  1897,  amonnt  expended  dnrlng  Bsoal  year   6^694.^ 


July  1,  1897,  balance  unexpended   57, 132. 42 

July  1,  1897,  outstanding  liabilities   5, 347. 18 


July  1,1897,  balance  available   61,786.84 
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AJt$tr(Kt»  of  proposaU  for  deliverg  of  soiid,  afone,  wkA  OMnenf  for  wvurrtAt  r«<MtMd  in 
re$ponte  to  adtiertiaetMnt  dated  Jutg  $1,  XS9€,  and  opwed  August  tl,  1896,  fry  Col.  G. 
L.  Gilleifiit,  Corpt  of  Engineera, 


XTo. 

Kane  of  blddor. 

Delivered  OB  Long  laland. 

Bnildlneaand, 
2,S00  ODMC  yards. 

Small  broken  stone,  5,000  cnblo  yards. 

Granite. 

Trap  rook. 

Limestone. 

Per 
oubio 
yard. 

Amonnt, 

Per 

iibic 
^ard. 

Amoant. 

Per 
cubic 
yard. 

Per 
cubic 
yard. 

Amount 

1 
2 

8 

4 

5 

« 

7 
8 
9 
ID 
11 

^.54 
.42ft 

«1, 350.  DO 
1, 072.  SO 

Pbtnilx   Towlnft  aod 
Trauportotion  Co  

The  Newark  and  Rosen- 
dale  Ltnie  and  Cement 

•7,600.00 

Kev  York  and  Boeendale 

Jaoob  B.  ConkUn  

1. 19 

6,060.00 

Daniel  J.  Dooothq  

.88 

2,200.00 

n.34 

•6.700.00 

•1.24 

•6,20a  00 

Andrev  A  5onker 
Fnuicla  H.Smith  

.90 
.78 

2,260.00 
1,875.00 

•1.07 

6,350.00 

LavmraarOloCeoiaiitCo. 

1 

Ko. 

1 
2 

3 

4 

6 
7 
8 
ft 

10^ 
U 

Name  of  Udder. 

Delivered  on  Long  Island. 

I^KO  broken 
stone,  800  tone. 

Fine-ortuhed 

granite, 
lOOcnbic  yarda, 

American  Rooendale 

cemen  t, 
10,000  barrels. 

Total 
amounts. 

Perbm. 

Aurwinn 

t. 

Per  cu- 
bic yard. 

Amount. 

Per 
barrel. 

Amonnt. 

•1, 360.  OO 
1,072.60 

7,ooaoo 

8, 02a  00 

7, 48a  00 
5,880.00 
9, 180.00 
13,801.00 
2.78100 
7,475.00 

T,8oaoo 

PhiEnIx  Towing  and 

The  ITemrk  and  Boaen- 
dale  UnM  and  Cemont 

•0.76 

•7,000.00 

80.  «S 

$520.00 

New  Tork  and  KoacBdale 

.7*ft 

7,490.00 

82.80 
1 1.24 

•880.00 

124.00 

.88 

544.00 

.74* 

7. 48a  00 

^2.60 

250.00 

Lawrraearllle  CanwntCo 

.76 

7.000.00 

Kame  of  bidder. 

Delivered  at  Sandy  Hook. 

Small  broken  atones,  7,800  onbia  yard*. 

Larre  broken 
atone,  1,000 
tona. 

Granite. 

Trap  rook. 

l4meatone. 

Per 
oubto 
yard. 

Amount. 

Per 
cnblo 
yard. 

Amount. 

Per 
oablo 
yard. 

Amount. 

Amoimt 

1 

2 

3 

4 

ft 

ft 
7 
8 
9 

U 

11 

R  nnnHwtn    ..1 

Pbcenix    Towing  and 

1 

The  Newark  and  Boiien- 
dale  Lime  and  Cement 
Co  

81.50 

•11, 250. 00 

(0.86  8050.00 

New  York  and  Boaanclale 

1.2S 

8,075.00 

•10,876.00 

WaltwC.  Butlw  

•L34 

•10, 050. 00 

.78  780.00 

La  wrenoerille  Cement  Co 

1 

*  Bid  for  Boa-washed  silica  gravel. 

t  Bid  for  fine  crushed  limestonei  not  snltaUa. 

{Bid  for  fine  sea-waalted  sUioa. 
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AbttraeU  ofpropotals  for  delivery  of  eand,  atone,  and  cemmt  for  concrete  raedited  te 
rnpoMM  to  advertitement  dat€d  July  SI,  1896,  ContiimecL 


Kame  of  tddder. 

D«ltT«red  at  Sandy  Hook. 

Saauttfca. 

Flne-pnubed 
granite,  100 
oabio  yards. 

American 
lUwandale  cem- 
ent, 12.000 
barreb. 

Total 
amount. 

Per 
cable 
Tard. 

Amcnuil 

Per 
barrel. 

Amoont 

1 

2 

a 

4 

S 
« 

7 

8 

B 
10 

U 

Bid  Informal. 
Loireet  bid  for  aaod. 

Lowoat  bid  for  large  broken 
stone. 

Loveafe  bid  for  amall  broken 

atone,  Sandy  Hook. 
Lowest  bfd  for  flne-cmalied 

granite,  Sandy  Hook. 
Lowest  bid  for  Bosendale 

cement. 

Lowest  bid  for  amall  broken 
atone  and  flne-omsbed 
granite,  or  their  equals, 
Long  laiand. 

fhconix    Towing  And 

Thft  WAWAPk  mil  HAmn- 
(Ulo  Lime  lad  Cemsiit 

Co 

*0.78 

*B,seo.oo 

(S,  880. 00 
11,000.00 

9,688,00 
9,975.00 

11, 176. 00 

IfewYorkandBMendale 

.79  A 

B.5S8.00 

DaaielJ.  DoaoTUi  

ta.oo 

$300.00 
IU.00 

WalterC.Bntler  

.71A 

8,976.00 

19, 1«0. 00 
730.00 

lAVn&oeville  CemeBtCo. 

B,  ISO.  00 

0, 160.00 

'Bidflirflne-enialiadlliiieatona;  not  aaitalile. 


Contraata  in  foroe. 

With  Walter  C.  Batler,  dated  September  1, 1896,  approved  by  the  Chief  of  Engi- 
neers Sftptember  10, 1696,  for  ftirnlBhinff  10,000  barrels  "Old  Newark"  BoaendSe 
cement  at  74.8  cents  per  barrel ;  dellverleB  began  September  7,  1896,  and  were  com- 
pleted December  1,  1896. 

With  Francis  H.  Smith,  dated  September  2,  1896,  approved  by  the  Chief  of  Engi- 
neers September  24,  1896,  forAimlahing  6,000  oabio  yuds  of  sea- washed  silica  gravel, 
at  (1.07  per  cubic  yard,  and  100  cable  yards  of  sea- washed  silica  at  $2.50  per  cubic 
yard;  deliveries  began  September  8,  1896,  and  were  completed  December  1,  1896. 

Ten-incfc  gun  battery  No.  i.— Under  date  of  June  29, 1896,  tbe  Chief 
of  Engineers  authorized  a  battery  of  two  lO  inch  guns  on  disappearing 
carriages  on  the  site  apsroved  for  the  second  gun-lift  battery,  and  a 
battery  of  three  10-incli  gans  on  disappearing  carriages  for  one  of  the 
iron  casemates.  These  changes  were  made  in  tbe  interest  of  economy 
and  ander  the  necessity  for  immediate  coustmction. 

At  the  close  of  last  fiscal  year  one  mortar  battery  with  ditcb  defenses 
had  been  constroctedj  having  its  armament  of  sixteen  12-iDch  mortars 
complete,  and  also  one  gan-hft  battery,  wmed  with  two  12-inoh  high- 
power  guns  moanted  on  hydraulic  lifts. 

Defenses  at  Sandy  Hooh— Mortar  battery  No,  1. — This  mortar  batt^y, 
bnilt  on  the  typical  plan,  was  begun  in  Kovembw  1890,  under  inBtmo* 
tion  from  the  Chief  ot  Engineers,  dated  August  6  and  September  13, 
1890,  in  accordance  with  plana  of  The  Board  of  Engineers  dated  Sep- 
tember 28, 1888. 

The  battery  was  completed  in  October,  1894,  with  the  exception  of 
the  lighting  and  tbe  power  for  handling  shot.  The  light  installation 
was  completed  in  April,  1895,  and  the  overhead  tramrail  and  hoists 
were  pat  in  place  in  ^November,  1895.  The  total  cost  of  the  battery 
indading  all  accessories  was  $270,724.67. 
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Ottn-Uft  battery  liTo.  1. — Thia  batteiy  is  arranged  for  two  12-incli  B.  L. 
rifles,  model  1888. 

Excavations  for  the  foundations  of  the  northern  half  of  the  battery 
were  commenced  in  January,  1891,  under  instructions  from  the  Chief  of 
Engineers  dated  February  20, 1890,  and  September  13, 1890;  and  on 
April  3, 1881,  further  instructions  were  rec^ved  for  the  conBtruotion  of 
the  southern  half  of  the  battery. 

The  original  estimated  cost  of  the  masonry  and  sand  covering  for  a 
battery  of  this  type  was  $283,000  (Report  of  The  Board  of  Engineers, 
September  3, 1890). 

The  original  estimated  cost  of  a  single  gun  lift,  indnding  hydraulic 
ram  and  all  fittings,  was  $61,980,  fuid  that  of  the  hydranlic  power  for 
not  exceeding  two  lifts  was  $50,570,  making  the  total  estimated  cost  of 
the  mechanism  of  the  two  lifts  $174,530  (inclosore  to  the  letter  &om  the 
Chief  of  Engineers,  February  20, 1890). 

The  total  estimated  cost  of  a  batteiy  of  this  for  two  guns  was 
therefore  $457,530.  The  actual  cost  of  construction  was  $455,ii28.23,  of 
which  $282,668.23  was  for  masonry  and  sand  covering  and  $172,360  for 
mechanism.  It  is  provided  with  a  masonry  defenEdble  entrance  in  two 
stories. 

The  constmction  of  the  battery  was  completed  and  the  mechanism 
tested  in  March,  1894;  but  owing  to  the  nonreceipt  of  the  second  gun 
carriage  the  armament  of  the  battery  was  not  completed  until  Jane, 
1896. 

Experiments  conducted  at  different  times,  to  ascertain  the  time  con- 
sumed in  the  varioos  operations  of  the  mechanxBm,  have  confirmed  the 
following  results: 

The  time  consumed  in  ascent  or  decent  of  the  gun  is  from  16  to  20 

seconds. 

The  time  of  ascent  of  the  ammunition  lifts  is  7  seconds. 

The  time  required  for  the  power  to  famish  head  for  a  single  lift  is  1 
minute  40  seconds. 

The  two  lifts  moving  alternately  can  be  worked  at  the  rate  of  2  min- 
ntes  between  lifts. 

On  August  7, 1895,  a  test  of  rapidity  of  fire  of  this  battery  was  made 
under  the  direction  of  the  Board  of  Ordnance  and  Fortification.  Five 
shots  were  fired  &om  each  lift,  under  the  direction  of  the  Ordnance 
Department  The  shots  were  to  be  fired  altomatdy  from  the  two  gnus. 
All  the  time  consumed  in  traversing  the  guua  and  in  delays  not  inci- 
dental to  the  carriages  or  mechanism  was  noted  for  final  deduction. 

A  record  was  kept  of  the  time  of  ascent  and  descent  in  each  case, 
and  also  of  the  steam  pressure  and  quantity  of  water  in  boilers  through- 
out. The  mechanism  worked  well  throughout,  and  the  power  proved 
ample  for  all  demands  that  could  be  made  upon  it. 

The  south  half  of  the  battery,  being  of  later  and  more  efftcient  con- 
structiou,  proved,  as  was  expected,  much  the  more  effective  of  the  two. 
This  gun,  which  fired  the  second  shot  of  the  series,  fired  its  fiftn  shot 
before  the  fourth  shot  from  the  north  lift,  besides  being  subject  to 
delays  while  waiting  for  the  north  gun  to  fire. 

The  average  corrected  interval  Iwtween  shots,  both  lifts  being  con- 
sidered, was  3  minutes  23.7  seiconds,  corresponding  to  an  interval  of  6 
minutes  47.4  seoonds  between  shots  from  a  single  gun. 

The  actual  corrected  time  of  firing  five  shots  from  the  south  lift  was 
17  minutes  10  seconds,  corresponding  to  an  interval  of  3  minutes  26 
seconds  between  shots  from  a  single  gun. 

The  quickest  time  for  the  Ml  cycle— loading,  ascent,  firing,  and 
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descent— was  2  mintites  12  seconds,  made  on  the  second  round  from  the 
south  lift.  As  the  Routh  lifb  is  the  later  pattern,  it  nuqr  be  said  to  rep- 
resent the  adopted  nonBtructioii. 


Ten-inch  hattery  No.  i.— On  Jane  29, 1896,  an  allotment  of  $100,000 
was  made  from  the  appropriation  for  gan  and  mortar  batteries,  act 
Jnne  6, 1896,  for  the  constrnction  of  one  battery  of  two  10-inch  gnns 
on  United  States  disappearing  carriages,  model  1896.  At  the  same 
time  instmctloDS  were  received  to  proceed  with  least  possible  delay,  to 
the  end  that  as  much  work  as  possible  be  done  before  the  dose  of  the 
working  season. 

The  prepartition  of  plans  was  begun  at  once,  and  at  the  same  time 
was  begun  the  work  of  overhauling  the  plant,  which  had  been  stored 
since  1894,  and  getting  it  to  the  site. 

The  plans  were  approved  by  the  Chief  of  Engineers  July  24,  1896. 
They  conformed  to  the  typical  drawings  of  The  Board  of  Engineers  for 
this  caliber  of  gnu. 

The  magaz.ine  floors  were  placed  at  8  feet  above  mean  low-water  level ; 
a  series  of  water-level  observations  extending  over  one  month  having 
shown  that  this  would  place  the  lowest  point  of  the  foundations  (El.  6.0) 
above  the  level  of  water  iu  the  soil. 

The  site  was  cleared  and  the  installation  of  the  plant  completed  snf- 
floiently  by  Angnst  0  to  begin  receiving  materials.  The  excavation  for 
the  battery,  which  was  small  in  amonnt,  was  begun  July  28,  and  carried 
on  coincidently  with  erection  of  the  plant 

The  laying  of  concrete  was  begun  Augnst  25.  Work  was  carried  on  by 
band  at  first,  owing  to  the  breaking,  during  the  first  day's  run,  of  a  new 
gear  wheel  that  bad  been  furnished  for  the  mixer.  Mixing  by  machinery 
was  began  on  September  2. 

On  ^ptember  9  a  complete  extra  force  for  mixing  and  placing  con- 
crete was  put  on  the  work  and  the  mixer  run  sixteen  hours  per  day, 
except  Saturdays  and  Mondays,  when  the  run  was  twelve  hoars. 

The  mixing  machine  was  of  the  Duane  type,  with  hollow  shaft  for 
supplying  water,  the  materiids  being  pat  in  from  a  charge  car  without 
previous  mixing.  The  machine  was  run  at  the  rate  of  14  revolutions 
per  minute,  each  charge  being  given  16  turns  or  more,  depending  on 
the  dryness  of  materials.  With  this  treatment  the  concrete  was  always 
fbnnd  to  be  thoroughly  mixed. 

The  body  of  the  masonry  is  bailt  of  Bosendale  concrete  in  the  propor- 
tion of  1  cement,  2  sand,  and  6  broken  stone.  The  platforms  are  bnilt 
of  American  Portland  concrete  in  the  proportions  of  1  cement,  3  sand, 
and  7  broken  stone.  All  exposed  corners  of  masonry,  inside  and  oat- 
side,  including  door  jambs,  are  built  up  with  qnoins  of  brick  carried  np 
simultaneously  with  the  concrete,  thus  insuring  a  perfect  bond. 

The  facing  for  the  walls,  the  interior  pavement  and  the  top  pavement 
for  the  magazine  traverses  is  of  Eosendale  mortar  in  the  proportion  of 
1  part  cement  to  1^  parts  sand.  All  the  exterior  pavement  is  gnmo- 
litbio — 1  cement,  2  sand,  and  6  crushed  granite. 

The  walls  snrrounding  the  rooms  and  passages  are  bnilt  with  hol- 
lows extending  2  feet  above  the  ceilings.  At  this  level,  and  extend- 
ing to  the  ho&ws  in  the  walls  is  placed  a  watorfffoof  covering  of 
asphalt  mixed  with  10  per  cent  of  coal  tar  and  25  per  cent  of  sand. 

At  the  close  of  the  month  of  November,  five  months  after  the  prep- 
aration of  the  prqjeot  was  began,  the  masonry  of  the  battery  and 
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platforms  waa  completed  and  the  paving  was  in  progress.  The  plat- 
Ibrm  bolts  were  set  and  the  platforms  tLemselves  ready  for  the  gons 
November  15. 

A  heavy  fall  of  snov  on  the  night  of  November  29,  attended  by  con- 
tinued cold  weather,  caused  the  cessation  of  paving  work  until  spring. 
The  conCTete  plant  was  laid  up  and  arrangements  b^nn  for  filling  the 
sand  in  the  main  parapet,  which  had  to  be  bronght  from  a  bank  about  700 
feet  in  rear.  The  eut  over  the  sight  of  the  battery  was  small,  ranging 
from  4  feet  at  the  deepest  point  to  about  1  foot,  thus  requiring  a  large 
amount  of  sand  to  be  excavated  elsewhere.  The  filling  was  completed 
March  17,  and  the  plant  removed.  The  weather  admitted  of  begiuning 
the  laying  of  pavement  on  March  1.  The  top  surfaces  and  faces  where 
injured  by  frost  had  been  cleared  off  and  new  forms  erected  for  pave- 
ments.  The  pavement  was  completed  May  15. 

The  overhead  tram  rails  and  hoists  for  moving  ammunition  were  pur- 
chased on  April  15,  and  the  installation  was  completed.  May  26.  It 
consists  of  eight  lines  of  5-incb  I-beams  (four  in  each,  emplacement) 
seemed  to  the  ceiling  beams  by  malleable  clips,  with  one  four-wheel 
trolley  and  hoist  to  each  line.  The  hoists  are  of  the  Weston  triplex 
pattern,  and  the  whole  installation  has  been  tested  to  1,000  pounds 
in  place. 

The  cranes,  two  for  eaob  platform,  were  erected  May  17.  A  test  of 
their  capacity  on  June  4  showed  that  one  man  can  rfdse  a  10-inoh  arm<w- 
piercing  shot  the  full  height  of  the  li^ — 18  feet— in  1^  minutes  and  two 
men  can  raise  the  same  load  in  50  seconds. 

The  electric  light  wiring  is  completed,  except  the  switch  tward.  The 
storage  battery,  which  is  to  furnish  light  for  the  battery  in  connection 
with  the  gun-lUt  dynamo  has  not  been  purchased,  but  the  battery  can 
be  lighted  direct  from  the  dynamo  when  occasion  requires.  There  are 
19  lights  in  the  entire  battery,  8  of  which — those  in  the  magazine  and 
shell  rooms — are  32  candlepower;  the  remainder  are  16  candlepower. 
The  wiring  is  done  iu  iron-armored  conduits,  with  waterproof  outlets. 

On  May  18,  notification  was  received  that  the  two  carriages  for  this 
batteiy  were  at  the  proving  grounds  and  that  one  of  them  woold  be 
torned  over  for  mounting  at  once.  (Tnder  instructions  from  the  Chief 
of  Engineers,  dated  May  22,  this  work  is  being  done  by  the  Engineer 
Department. 

At  the  close  of  the  fiscal  year  this  battery  was  complete  in  all  its 
details  exceptthe  ammunition  lifts.  These  will  be  put  in  at  an  early 
date. 

The  following  table  gives  the  cost  of  constmction  in  detail: 

Bepairinff  and  ioBtalliDg  plant   97, 136.  B9 

CoDatraciion  of  permaneut  railioad  track,  3-fi>ot  gangs   1, 246. 60 

Clearing  site  for  battery   140. 60 

Excavation  for  foamlation   861.26 

Boaendale  concrete  in  parapet: 

228  eubio  yards  by  hand,  at  $4.40   tl,  0(».  90 

9.344  cnbio  yards  by  machine,  at  $4.16    38,766.77 

817  cubic  yards  Portland  concrete,  at  $4.721   1, 496. 56 

422  cabEo  yards  mbblestone,  at  $3.69   1,514.98 

1,487  onbte  yards  Rosendale  paving,  at  $0.974   1, 447. 81 

1,113  cubic  yards  of  grauolithlo  paving,  at  $3.304   3, 661. 97 

  46, 79a  29 

Drainpipe   41.34 

87,000  briok,  in  place,  at$26.88    994.60 

Waterproofing,  412  sqnare  yards,  material  and  labor,  at  88  cents   137. 15 

Whitewashing,  796  square  yards,  at  16.2  cents   120. 94 

Stonecutter   38.60 
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Ironwork : 

4,100ponnd8platforiiilKilt8andwuhaia,iiiplMe,»t8.6eentB.  4147.13 

27,970  pounds  of  steel  beams,  in  place,  at  3.6  cents   698. 03 

20O  feet  speaking  tobe,  iron   20.50 

  $865,65  . 

Electric  wiring,  20  lamps,  at  $8.69   173. 81 

TroUey  lines,  317  feet,  at  $2.466   781. 90 

Cranes   333.84 

.  Hand  rails  ;   117.76 

Doors: 

2,621  feet  of  Inmber   193. 11 

787  pounds  bronze  fittings   149. 53 

19  locks   105.00 

Paint   34. 78 

Labor,  making  and  hanging   480. 82 


Twent;^  openioffs,  at  $48.16                                           963.34  968.24 

Installing  plant  for  sand  nlling   719.84 

Cost  of  sand  filling,  12,606  oablo  yards,  at  36.4  cents   3, 460. 30 

  3,180.14 

Grading  and  clearing  np  site   994. 27 

Assembling  and  mounting  iO-inch  B.  L.  rifle  and  carriage   1, 000. 00 

Legal  holidaya,  inolnding  time  lost  by  rain,  etc   115. 88 

General  labor  ..^   174. 54 

Repair  and  maintenance  of  plant  and  bnlldings,  inolnding  care  of  pablio 

animals   5,963.53 

Material  on  Land,  lumber  and  fittings  for  doors   195. 99 

Snpexlntendcnce  and  o£Bce  expenses   2, 731. 55 


Total  expenditnres  to  Jons  30,  1887   74, 588. 92 

Ten-inch  battery  JVb.  ^. — This  battery  is  designed  for  three  gaus  on 
disappearing  carriages,  model  1896. 

The  project  was  approved  June  29, 1896,  and  instractioos  received  to 
*    invite  bids  for  its  construction  under  contract. 

Bids  were  opened  November  28,  and  in  accordanoe  therewith  a  con- 
tract was  entered  into  with  Frank  W.  Molloy,  of  New  Eochelle,  N.  Y., 
for  its  coDStmction. 

The  estimated  quantities  of  the  various  classes  of  materials,  with  the 
contract  prices,  are  given  below: 

2,000  cubic  yards  earth  excavation,  at  12  cents. 

I,  800  cubic  yards  stone  demolition,  at  60  cents. 
37,000  onbie  yards  sand  fllling,  at  16  cents. 

II,  600  oabio  yards  concrete,  Rosendale,  at  $4.46. 
1,500  cable  yards  concrete,  Portland,  at  $5. 

760  cubic  yards  random  stone,  at  $1.50. 

1,100  square  yards  pavement,  Rosendale,  at$l. 

1,000  square  yards  pavement,  granolithic,  at  $2. 

850  aqaare  yards  asphalt,  waterproofing,  at  60  cents. 

45,000  brick,  at  $20. 

46,i>00  pounds  steel  beams,  at  3  oents. 

6,450  poands  anchor  uiita,  bolts,  aiid  washers,  at  5  cents. 

400  linear  feet  cast-iron  pipe,  4-inch,  at  35  cents. 

150  linear  feet  vitrified  pipe,  4-inch,  at  25  oents. 

160  linear  feet  vitrified  pipe,  6-inoh,  at  30  cents. 

300  linear  feet  iron  pipe  railing,  at  50  cents. 

160  pouods  iron  drain  covers,  at  16  cents. 

15  each,  single  doors,  with  fittings,  at  $10. 

13  each,  donble  doors,  with  fittings,  at  $16. 

450  linear  feet  trolley  line,  at  $3.m). 

6  each,  hoists  and  fixtures,  at  ^iOO. 

6  each,  steel  cranes,  at  $300* 


Digiiized  by 


APPENDIX  8 — PORTIFICATIOSfS. 


623 


The  contract  reqaires  that  the  work  shall  be  commenced  on  or  before 
April  1,  and  completed  on  or  before  November  1, 1897.  The  contractor 
Is  given  the  free  and  fall  nse  of  the  engineer  wharf,  plant,  and  buildings, 
should  he  require  them,  with  the  proviso  that  ^ey  shall  be  kept  in 
good  condition. 

Work  was  commenced  on  March  31.  The  proiress  of  the  wwk  has 
been  slow  and  nnsatis&ctory  from  the  first,  partly  owing  to  the  eheap 
labor  which  the  contractor  has  employed  and  partly  to  the  lack  of 
proper  conception  of  the  work  by  the  contractor  himself.  Materials 
wanted  first  have  been  slow  to  arrive,  and  considerable  have  been 
rejected  as  not  filling  the  requirements  of  the  specificationa. 

The  excavation  was  not  sufficiently  advanced  to  begin  mixing  con- 
crete until  May  20,  when  work  of  mixing  and  placing  by  hand  was 
begun.   The  average  quantity  placed  per  hoar  is  3.1  cubic  yards. 

The  qoantitiies  of  work  under  the  contract  at  the  close  of  the  fiscal 
year  were: 

2,966  onbic  yards  earth  exoBvation. 
1,143  eubic  yards  stone  demolitioa. 
1,203  cabio  yards  concrete,  Rosaudale. 
339  cubic  yards  random  Btone. 
8,000  briok. 

80  linear  feet  vitrified  drainpipe,  4-incfa. 

Disappearing  gun  battery  for  IJ^-ineh  gutu. — On  June  3  a  project  was 
snbmitted,  which  received  the  approval  of  the  Chief  of  Engineers,  for 
the  construction  of  emplacements  for  two  12-inch  B.  L.  rifles  on  United 
States  disappearing  carriages,  model  1896. 

This  battery  is  to  be  constructed  by  hired  labor.  Some  necessary 
track  material  has  been  purchased,  the  arrangement  of  the  plant  laid 
out,  and  operations  will  be  begun  as  soon  as  the  work  under  the  Molloy 
contract  will  admit  of  using  the  wharf  and  plant. 

On  June  29^  1896,  an  allotment  of  $4,000  was  made  for  the  construc- 
tion of  one  emplacc»nent  for  one  6-inoh  rapid-fire  gon,  but  no  work  has 
yet  been  done. 

The  work  during  the  present  season  has  been  slow,  owing  to  lack  of 
accommodations  for  employees.  Under  the  system  adopted  by  the  con- 
tractor the  engineer  boarding  house  is  not  run  as  snob,  but  is  operated 
as  a  store,  the  men  doing  their  own  cooking  in  their  quarters.  The  engi* 
neer  laborers  are  boarded  with  the  ordnance  men,  where  the  accommo- 
dations are  very  limited. 

Preservation  and  repair. — The  roof  of  the  torpedo  shed  has  been 
repaired  and  the  ironwork  painted  at  a  cost  of  $240.97. 

The  allotment  of  $5,000  made  June  25,  1895,  for  maintenance  of  the 
gnn  lift  battery  and  for  certain  experiments  was  exhausted  October  27, 
1896.  On  September  23  an  allotment  of  $700  was  made  from  the  appro- 
priation for  preservation  and  repair  of  fortifications^  act  of  June  6, 1896. 
With  this  allotment,  and  with  a  small  balance  remaining  fVom  construc- 
tion, the  battery  was  maintained  until  Jane  3,  when  an  additional  allot- 
ment  of  $90  was  made  from  the  appropriation,  fior  preservation  and 
repair,  act  of  March  3, 1897,  fbr  the  remaindn  of  the  year. 

On  December  26, 1896,  a  detail  of  two  privates  of  artillery  reported 
for  daty  to  letvn  the  care  and  operation  of  this  battery.  They  have 
continued  on  duty,  and  have  justified  dispensing  with  all  but  one  civil- 
ian attendant 


Digiiized  by 


624      BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  S.  ABHT. 

Besides  being  used  itself  annually  for  target  practice,  this  battery 
famishes  light  for  two  other  batteries — the  mortar  battery  and  the  10^ 
inch  battery  lately  constructed. 

First  Lieat  Robert  McGrregor,  Corps  of  Engineers,  has  bad  local 
supervision  of  all  works  appertaining  to  fortifications  under  my  charge, 
and  has  uniformly  discharged  his  duties  with  marked  intelligencef  zral, 
and  discretion. 

Money  »taiement», 

OUK  AKD  MOBTAR  UTTEKIK8. 


Jaly  1, 1896,  balaoce  nnexpended  $101, 753. 10 

October 24, 1896,  allotment  ftom  appropriation,  aot  Jnne^  1896.      ^60. 00 
Deoembw  9, 1896,  allotment  Dram  appropriation,  act  Marofa  2, 

1895   ;   3, 440. 00 

Jose  9, 1897,  allotment  ftom  appropriation : 

Aot  March  2,  1895   $34. 77 

Act  March  3,  1897    96, 965. 23 

  97,000.00 

Aagnst  6,  1896,  amount  received  ftom  transCsr  of  horses   300. 00 

  100,090.00 


206, 743. 10 

June  30,  1897,  amoont  expended  dnring  flsoal  year   71, 779. 60 


Jnly  1, 18OT,  balance  nnezpenddd   133,963.00 

July  1,        outstanding  BabiUties   4, 231. 24 


Joly  1, 1897,  balanoe  available   128,733.86 

aUN  AMD  HOBTAB  BATTEBIBS. 

Cmffwrf  TTorit. 

March  27, 1897,  allotment  from  appropriation,  aot  March  %  1887  000. 00 

Jnne  30,  1897,  expended  daring  liBoal  year   1, 848. 46 


Jnly  1, 1897,  bi^ance  nnexpended   88, 151. 64 

Jnly  1, 1^  oQtstanding  liabilities   «S>119.11 

Ju^  1, 1897,  corered  by  oontxact   71, 334. 9S 

  76,364.04 


July  1, 1897,  balance  available   11, 797. 60 

PRBSEBVATION  AND  REPAIR  OF  FOBTIFI CATIONS. 

September  d,  1896,  allotment  from  appropriation,  act  Jane  6, 
1896    9400.00 

September  23,  1896,  allotment  from  appropriation,  aot  June  6, 
1896  ^   700.00 

Jnne  3, 1897.  allotment  from  appropriation,  act  Haroh  3, 1897. .        90. 00 

June  14 1887,  allotment  tnm  appropriation,  act  March  3, 1897.    3, 380. 00 

  $4,570.00 

June  30,  1897,  amount  expended  during  fiscal  year   868. 03 


July  1, 1697,  balanee  nnexpended   3L  710. 97 

July  1,  mn,  oatstanding  liablUties   330. 97 


Jnly  1,  1897,  balance  available   3, 380. 00 
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Ahthnui  of  propo«at$  for  iho  eroolUm  of  a  fraUtry  rvMivsd  <»  fwpoMa  <o  a4MrtfMiMMf 

dated  OtsiMvr  !S0,  2896,  and  openod  Ifovember  iS,  1896,  bg  Col.  G.  L.  OUlwpie,  Corpt  of 
Snginomrt. 


Kmeof  Uddsr. 


Irvine  A.  Hodge  

John  L.  Grim  

FntnkW.Molloy  

B.  J.  UeKeever  

Thot.  J.itoKui  

Hillard  St  Zahav  

J.  W.  HofltaiaD  A  Co. . 
The  Wilson  ftBalllfe 

UmnfiHitariagCo . . 

John  J.DonoTBn  

William  Uorx>Q  

Manhattan  OnioTeto 

Co  

N«nchten&Co  

Blohard  H-Brodheul 
Anerloan  ArtiSoial 

Stone  Pavement  and 

Conslractfon  Co. . . . 
Stephena  *  O'Boorke 
Uounea  A  Cogan. . . . 


11,500  eablo  yarda 
conoret*  masonrf , 
Ro«endale  c«nienl. 


Per 
onbto 
yard. 


Antount. 


9LSI 

S.20 
4.45 
5.75 
5.08 
6.11 
4. 40 

5.30 
7.35 
3.88 

4.80 
5. 35 
4.85 


5.75 
S.O0 
8.00 


•56,005.00 
50,800.00 
51,176.00 
00,125.00 
08,770.00 
58,706.00 
50,000.00 

60,090.00 
84.525.00 
44, 300.00 

55,200.00 
61,625.00 
55,775.00 


60,123.00 
57,500.00 
60,000.00 


1,500  Gil bJo  yardn 
ooncreto  ruMonry, 
Aiaarican  Port- 
land cement. 


Per 
euWo 
jard. 


Amaant. 


750  oabto  yardd 
large  broken 
atone. 


1,100  sqnare 
yards  pavement, 

Rosendale 
cement  mortar. 


•6.00 

7.50 
6.00 
6.75 
7.48 
6.«2 
6.  SO 

6.88 
S.1D 
5.8S 

13.50 
6.20 
10.00 


7.50 
6.00 
7.00 


•0,000.00 
11,250.00 
7,600.00 
13,125.00 
11,220.00 
8.880.00 
9,300.00 

8, 820.00 
12. 150.00 
8,835.00 

20,250.00 
0, 300.00 
15,000.00 


11,200.00 
9,000.00 
10,600.00 


Par  ' 
ettbis  : 
yard,  I 


•0.80  •600.00 
2.60  ;  1,950.00 
1.60  I  1,125.00 
.86  I  646.00 
4.75  !  3,562.50 
1.00  ;  760.00 
1.00'  750.00 


1.00 
.75 
1.40 


750.00 
962.60 
1,050.00 


.50  ,  376.00 
.60  '  450.00 

4.85  3,037.50 


2.00 
5.00 
1.50 


1,600.00 
8, 750. 00 
1,125.00 


Per 
Hqoare 
yard. 

Amoont. 

•0.^ 
1.50 
1.00 
1.55 

.85 
1.50 

.80 

•SB.  00 
1,66&00 
1,100.00 
1,705.00 

935.00 
1, 6601 00 

880.00 

.06 

2.07 
.80 

1,666.00 
2,277.00 
979.00 

.SO 
.70 
8.00 

660.00 

770.00 
3,300.00 

1.35 
.75 
1.60 


1,486.00 
826.00 
1,760.00 


ITama  of  bidder. 


Irving  A.  Hodge  

JobaL.  Grim  

Frank  W.Uolloy  

B.J.  UoEeever  

Thos.J.  Regan  

Utllard  &  Labey  

J.  W.  HofTman&Co.. 
The  Wilson  ABatUie 

UannfaotoringCo.. 

Jobn  J.  Donovan  

William  Moivan  

Manhattan  Concrete 

Co  

Nanghron&Co  

Richard  H.  Brodhead 
American  Artlfloial 

Stone  Pa  vemen  t  and 

Conatrnotion  Co.... 
Stophena&O'Ronrke. 
Holmes  &,  Cogan  


1,000  square  yards 
granollttaio  pave- 
ment, American 
Portlaud  cement 
mortar. 


46,000  pounds 
45,0001wlrklald  lateel I  beainsaiid 
In  work.      |    obannels,  in 
plaoe. 


KHa  97  40 
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Abttracto. 


If  for  tk«  artctiou  of  a  batttry  raosimd  lit  reiponso  io  advtrtUtmMt 
ier  SO,  ISOe,  and  epiiud  SoveK^  S8, 1898,  e(o.-<;(HitiiiiMd. 


HMMof  bidder. 


IrringA-Hodfe  

JohnL.  Grim  

Frank  V.MoOoy  

BLJ-HeKserw  

TbM.  J.BMu  

VUlsrd  &  LMfaey  

J.  T.  Hofltauui  £  Co. . 
TluWilwra&B«UU« 

MaaiifltotnringCo  . 

John  J.  DonoTBD  

William  MoTitaii  

Hanhattan  <»iioret« 

Co  

Nanghton&.Co  

Rlohacd  H.  Brodhead. 
Am«rioaii  Artificial 

BtoDfl  PaTemaiit  and 

Gonstroction  Co — 
St^wna  dtO'Bodrke . 
Hounee&Uogan. . . 


6,450  pouodB  Btml 
anonor  bolta, 
irith  nuta  asd 
washan,  in  plane. 


«.t.i™«plpo,    I    plperalllng.  ^^^^^l' 


aat  up. 


Mt  Up. 


In  plaea. 


Per 

ponnd.l 


*0.04 

.06 
.<» 
.061 

.07 
.06 
.06 

.03i 
.06 
•  OOJi 

.OS 
.01 
.06 


.0> 
.05 
.08 


Amoont. 


9858.00 
887.00 
322.50 
854.75 
451.50 
387.00 
887.00 

2S6.7S 
322.50 
632.10 


Per  I  1  Per 

linear  '  Afiount.  i  linear 
fooL  ;  foot 


*0.60 
.<8 
.36 
.60 
.35 
.50 
.35 

.36 
.60 
.22 


322.00 
308.00  .as 
322.50  I  .40 


560.50 
822.60 
332.00 


.40 
1.00 
.SO 


9340.00 
260.00 
140.00 

aoo.M 
loaoo 

200.00 
140.00 

144.00 
200.00 
88. 00 

120.00 
100.00 
160.00 


160.00 
400.00 
ISO.  00 


•0.60 
.35 
.50 
.38 
.85 
LOO 
.35 

.31 
.20 
.21 

.20 
.26 
.15 


.25 
.60 
.20 


«180.00 
100.00 
150.00 
76.00 
105.00 

soaoo 

108.00 

SS.0O 
60.00 
63.00 

60.00 
78.00 
48.00 


75.00 
160.00 
60i00 


61.00 
.04 
.IB 
.20 
.02 
1.00 
.04 

.38 

.03 
.50 

.10 
.70 
.08 


.08 
1.00 
.80 


6160.00 
fl.00 

nso 

so.  06 

3.M 
328.00 
«.«0 

37.50 
4.50 
76.00 

18.00 
106.00 
7.80 


4.60 
160.00 
78.00 


NaniB  oT  bf ddnr. 


Irvine  A.  Hodge  

Johnli.  Grim  

Frank  W.Molloy  

E.  J.  MoKeever  

Thoa.  J.  K«Kui  

Millard  &  Lahej  

J.  W.  HoOtauin  &  Co. . 
The  Wilson  &BalUffl 

UamLfactaring  Co . . 

John  J.  Donovan  

William  Uorcan  

Manhattan  Conrnto 

Co  

Kanghton  Si  Co  

KichardH.Bndhead 
Amerioon  Artificial 

Stone  Pavemen  t  and 

Construction  Co  

8t«!pbens  Ac  O'Koarlce . 
Hofmeaand  Cwgan .... 


lOO  feet  O-inch  vlt- 
rlfled  drain  pipe, 
In  place. 


160  feet  4-inoh  vit- 
rified drain  pipe. 
In  plaoe. 


Per 
linear 
foot. 


«a40 

.70 
.30 
.26 
.25 
.35 
.25 

.21 
.26 
.14 

.30 
.18 
.40 


.30 
.80 
.20 


«60.00 

105.00 
45.00 
37.60 
37.60 
87.60 
37.60 

36.00 
87.60 
21.00 

46.00 
27.00 
60.00 


45^00 
45.00 
30.00 


Per 
linear 
foot. 


$0.40 
.40 

.25 
.20 
.20 
.20 
.20 

.24 
.20 
.12 

.25 
.10 
.30 


.20 
.25 
.10 


Amount. 


960.00 
60.00 
37.00 
30.00 
30.00 
30.00 
80.00 

36.00 
30.00 
18.00 

37. 60 
15.00 
46.00 


30.00 
87.60 
16.00 


18  single-leaf 
doora,  inth  com- 
poaf  tlon  flttlnga, 
in  plaoe. 


IS  doable-leaf 
doon,  with  oom- 
poaition  flttinga, 
in  place. 


Each. 


939.00 
25.00 
10.00 
30.00 
13.00 
26.00 
25.00 

88.00 
35.00 
14.60 

00.00 
18.40 
20.00 


26.00 
20.00 
10.00 


Amount. 


9485.00 
876.00 
150.00 
526.00 
180.00 
875.00 
875.00 

840.00 

375.00 
217.60 

1,800.00 
276.00 
300.00 


375.00 
300.00 
160.00 


Saoh. 


960.00 
50.00 
18.00 
20.00 
16.00 
40.00 
86.00 

80.00 
45.00 
18.00 

100.00 
36.00 
25.00 


40.00 
30.00 
10.00 


AmovnL 


9790.00 
660.00 
106.00 
360.00 
198.00 
830.00 
456.00 

300.00 
566.00 
234.00 

1,300.00 
468.00 
828^90 


530.00 
390.00 
190.00 
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AMraet  tifprmotaU  for  the  eneUen  of  a  hUtery  roeebied  in  raqwafe  to  adPtrUimemt 
dattd  Oelolter  SO,  1896,  and  opmtd  Nvotmwr  t8, 1896,  «<c— Continaed. 


No. 


Nam  of  bUdn-. 


400  Unwr  feet 
tnritoy  line, 
iaelnaiiig  20 
troUeyn. 


Per 
linear 

foot. 


Irrine  A.  Hodge  

JobiiL.arl]n  

Frsnk  W.  Hollo;  

K.  J.  HoEeoTer  

Thos.  J.  Rofnui  

Umftrd&,Labe;  

.J.W.HoSiDUi  dtCc. 
TbeWUiicHi  &.  BalUie 

Mannfacturing  Co. . 

John  J.  DonoTUi  

WilUam  llcnvu  

Uuibattan  Conorete 

Co  

Nsnghton  &Co  

Biohud  H.  BrodheKd. 
American  ArtifloUI 

Stone  Pavement  and 

ConalmctloD  Co. . . . 
8tMtheDB&.0'Soiirke. 
Holmes  &  Cogan  


3.00 
3.M 
2.00 
8.00 
2.  SO 
2.00 

3.00 
4.00 
8. 76 

.00 
4.00 
8.70 


Amount. 


 „„     1,800  cable  yards 

8bolrt«andftxt»t«e    „3flVt^1^  I.h'**""****"*!- 
P"**-        I  Inplaos. 


Eaeb. 


Amount. 


Each. 


04.82  $2,070.00  01,700.00 


1,350.00 
1.575.00 
000.00 
1,755.00 
1, 126. 00 
1,123.00 

1,800.00 
1,800.00 
1, 087. 50 

370.00 
1, 800.00 
1,  806.00 


.60  22S.0O 
3.00  '  1,350.00 
1.20  540.00 


lame  «f  bUdor. 


XrTluA.n>dga  

Joint  li.  Qrlm  

Trank  W.HidlM^  ,  

X.  J.  MoKeeTer  

TliM.i.Bma  

IfUlard  &  Caber  

J.  W.  HoStaiaii  &  Co  

Tbe  Wllaon  ft  Balllie  Kanafiac taring 

Co  

Jidrn  J.  Donovan  

William  Uorgao  

Hanbattaa  Conoreto  Co  

Nanghion  &  Co  

Richard  H.Brodbead  

American  Artlflcla]  Stone  Pavement 

and  Conatrnctlon  Co  

fnephflns  ft  O'Roorke  

Houoea  ft  Cogan  


650.00 
500.00 
900.00 
505.00 
400.00 
500.00 

1,300.00 
377.60 
750.00 

000.00 
620.00 
100.00 


810,300.00  0200.00 


3,300.00 
8,000.00 
3,000.00 
3,570.00 
2,400.00 
8,000.00 

7,200.00 
2,205.00 
4, 500.00 

5, 400.00 
8,120.00 
000.00 


606.00  8,800.00 
400.  DO  2. 400. 00 
SO.  00        480. 00 


250.00 
300.00 
300.00 
296.00 
200.00 
200.00 

210.00 
300.00 
280.00 

600.00 
313.00 
300.00 


300.00 
360.00 
400.'00 


Amoont. 


81,300.00 
1,600.00 
1,800.00 
1,800.00 
1,770.00 
1,200.00 
1,200.00 

1,300.00 
1,200.00 
1,500.00 

3,000.00 
1,273.00 
1,800.00 


1,800.00 

1.500.00 
2,400.00 


Per 

onblc  AmoDDt. 
yard. 


81.00 
.90 
.50 
1.00 
1.86 
1.00 
1.3S 

.00 
1. 00 
1.30 

.50 
.90 

1.60 


1.00 
.40 

.50 


01,800.00 
1,820.00 
000.00 
1,000.00 
3,330.00 
1.800.00 
3,260.00 

1,080.00 
1, 800.00 
2, 448.00 

000.00 
1,020.00 
2,700.00 


1,800.00 
720.00 
aoo.oo 


3,000  onbio  yards 
earth  excavation, 
measured  In  jdacA. 

27,000  onbio  yards 
sand  dUlng,  meae- 
nred  in  place. 

Total 
amount. 

Percnblo 
yard. 

Amonnt. 

Per  onblc 
yard. 

Amoont. 

to.  30 
.35 
.13 
.30 
,30 
.80 
.30 

•400100 
600.00 
340.00 
400.00 
000,00 
000.00 
600.00 

00.25 

.25 
.16 
.15 
.43 
.18 
.18 

90, 76a  00 

6,750.00 
4,050.00 
4,050.00 
11,010.00 
4,600.00 
4, 860.00 

«04,880;&0 
97,800.00 
•78,301.00 
100,870.10 
113,707.00 
89,80r.00 
70,118.00 

.48 
.75 
.80 
.31 
.18 
.50 

900.00 

1,500.00 
000.00 
440.00 

800.00 
1,000.00 

.36 
.10 
.30 

.13 
.14 

.25 

9,730.00 
3,700.00 
7,830.00 
8,240.00 

8, 780. 00 
6,760.00 

98,601.30 

119,171.60 
78,930.10 
98,8ia00 
80,070.00 
90,887.60 

.30 
.25 
.10 

000.00 
600.00 
200.00 

.40 
.20 
.20 

10,800.00 
6,400.00 
5,400.00 

106,796.00 
1 80, 765. 00 
05,523.60 

•Lowest  bid. 


t01,200  each  for  hoists  with  electric  mofam. 


Contractt  in  force. 

With  Walter  C.  Bntlor,  dated  Septemlier  1, 1896,  appioved  by  the  Chief  of  Enjd- 
neexs  September  10,  1896,  for  ftainishiiiK  12,000  bairelo  "OldNewu-k  "Koaendale 
oement,  at  74.8  cents  per  band.  -  DeUvenefl  began  September  1, 1896>  and  were  eom- 
pleted  December  1,  1896. 

With  Jacob  E.  Conklin,  dated  September  1, 1896,  approved  by  the  Chief  of  Engi- 
neero  September  14, 1896,  for  Ainiiohing  7,500  cable  yaide  of  email,  broken  trap  rock, 
at  $1.29  per  cublo  yard.  XMiverteo  wgan  September  6, 1886,  and  were  (XHnpletea 
December  1, 1896. 

With  Frank  W.  Molloy,  dated  December  18,  1896,  approved  by  tbe  Chief  of  Engi- 
neero  Janoary  5,  1897,  for  tbe  erection  of  concrete  oattery  for  three  10-inob  Kane, 
work  to  begin  April  1,  1897,  an4  to  be  completed  NoTember  1, 1897.  Esttmatea  eoat 
f78,a03.60, 
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DEFEKSES  OF  THE  DELAWARE  RIVER. 


OflElcer  in  charge,  Mi^.  O.  W.  Bajmondf  Corps  of  Engineers,  with 
First  Lieat  Spenoer  Oosby,  Corps  of  Engineers,  under  his  immediate 
orders. 

BATTESY    FOB   10-INOH   Ain>   12-IKGH   BISAPFEABINO   OtTNS  Ain> 

5-INCH  B.  F.  OTTNS. 

Battery  fir  tUsawettring  gtm$. — ^The  approved  pn^ect  nnder  which 
work  is  being  carried  on  provides  for  the  coDStmction  of  three  emplace- 
meDts  for  l^-inch  disappearing  gnns,  three  emplacements  for  10  inch 
disappearing  gnns,  and  two  emplacements  for  Scinch  rapid-Are  gnns. 
The  estimated  cost  of  the  three  12-inch  emplacements  was  $168,400; 
that  of  the  three  10-inch  emplacements,  $120,000,  and  that  of  the  two 
5-inch  emplacements,  $20,000.  In  addition,  a  parados  is  to  be  erected, 
at  an  estimated  cost  of  $13,750,  and  a  road  is  to  be  built,  to  cost  $3,500. 
On  February  29, 1896,  the  Chief  of  Engineeru  anthorized  to  be  applied 
to  the  construction  of  the  10-inch  emplacements  the  sum  of  $70,000, 
from  the  aiUotment  made  August  11,  1894,  for  a  three-gun  lift  battery 
,  from  the  impropriation  for  gun  and  mortar  batteries,  act  of  August  1, 
1894.  On  July  1,  1896,  an  additional  sum  of  $274,680  was  allotted  to 
complete  the  entire  battery  from  the  appropriation  for  gun  and  mortar 
batteries,  act  approved  June  6, 1896. 

On  ^November  25, 1896,  $25,000  was  withdrawn  from  this  allotment. 

All  materials  have  to  be  brought  by  water,  usually  from  Philadel- 
phia, Wilmington,  or  New  Tork,and  landed  at  the  Government  wharf, 
This  is  an  old  crib  structure,  24  feet  wide,  extending  550  feet  into  the 
river.  Its  head  was  originally  35  feet  long  and  48  feet  wide,  bat  was 
extended  30  teet  to  the  front  in  Jnly,  1896.  Even  now  the  space 
available  for  unloading  materials  is  fou  nd  to  be  inadequate.  There  is  an 
available  low- water  depth  of  9  feet  around  the  head  of  the  wharf.  Part 
of  this  depth  had  to  be  obtained  by  dredging. 

The  east  end  of  the  main  battery  lies  on  a  level  site  in  the  line  of 
prolongation  of  the  wharf  and  over  1,200  feet  from  its  head.  The  bat- 
tery consists  of  three  emplacements  for  12-iuch  disappearing  guns  on 
its  right  flank  and  of  three  emplacements  for  10-iuch  disappearing 
guns  on  its  left  flank.  The  10-inch  guns  are  mounted  on  Bufflngton- 
Orozier  disappearing  carriages,  model  of  1894,  and  the  12-inch  guns  are 
to  be  mounted  on  the  new  1896  model  carriages.  The  emplacements 
for  both  the  10-inch  and  the  12-inch  guns  are  of  the  same  general 
design,  which  differs  somewhat  from  that  of  any  of  the  typical  emplace- 
ments of  The  Board  of  Engineers.  The  parapet  wall  of  the  battery  is 
a  single  straight  wall  of  concrete  without  a  bulge  or  break  in  its  entire 
length.  The  foundations  are  carried  l^m  2^  to  3^  feet  below  the  level 
of  the  magazine  floors.  Despite  the  large  measure  of  protection 
afforded,  the  total  amount  of  concrete  in  the  three  10-inch  emplace- 
ments, including  the  wing  wall,  is  only  15,606  cubic  yards,  and  in  the 
three  12-inch  emplacements  is  21,918  cubic  yards.  The  amount  of  oon- 
orete  in  all  the  emplacements  is  increased  by  the  necessity  of  giving  a 
greater  thickness  to  the  walls  in  rear  of  the  magazines  in  order  to  pro- 
tect tiiem  from  a  reverse  flre  to  which  they  would  be  subject  from  ships 
which  might  succeed  in  running  past  the  battery.  In  each  emplace- 
ment there  is  a  single  ammunition  lift,  which  connects  with  the  loading 
platform  by  a  short  passage  opening  to  the  rear  and  protected  by  a 
slight  extension  of  the  traverse  into  the  corner  formed  by  its  junction 
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with  the  parapet.  The  shot  chamber  under  the  loading  platform  is  a 
single  carved  room  vith  a  rear  wall  of  brick,  and  counecta  dlrecUy 
witib  the  lift  and  magazines. 

Before  definitely  deciding  npon  the  location  of  the  battery  a  oarefal 
topographical  survey  was  made  of  the  site,  and  fire  weUs  were  dng  to 
dettumine  the  natare  of  the  soil.  This  was  found  to  consist  of  aboat  3 
feet  of  yellow  loam  underlaid  by  a  stratum  of  clay,  below  which  is  a 
bed  of  Baud.  It  was  decided  to  excavate  to  the  leVel  of  the  clay  for  the 
foundations.  By  driving  well  points  16  or  20  feet  below  the  sur^e  a 
supply  of  water  was  obtained  ample  for  all  purposes.  This  water  was 
pumped  into  an  old  iron  cistern  which  was  brought  over  from  Fort 
Delaware  and  placed  upon  a  wooden  scaffolding  at  such  a  height  as  to 
give  a  good  pressure  at  all  parts  of  the  work.  Pipes  run  from  the  cis- 
tern to  the  head  of  the  wharf,  to  the  mixers,  and  to  a  number  of  points 
along  the  line  of  the  battery. 

The  site  of  the  battery  was  cleared  by  removing  from  it  buildings 
and  trees.  Excavating  for  the  foundations  of  the  battery  was  begun 
on  May  27, 1896.  Machinery,  derricks,  cars,  railroad  track,  tools,  etc., 
purchased  for  use  at  Fort  Delaware  at  an  aggregate  cost  of  $9,857.^, 
were  transferred  to  the  battery,  and  form  a  large  part  of  the  construc- 
tion plant.  The  concrete  plant  has  three  mixers,  the  first  of  which  was 
started  on  June  3, 189G,  the  second  on  July  21, 1896,  and  the  third  on 
October  8, 189C.  The  plant  is  arranged  as  follows :  At  the  head  of  the 
wharf  is  a  double-drum  hoisting  engine  operating  four  derricks,  which 
unload  materials  from  boats  to  cars  running  on  tracks  of  3-foot  gauge. 
There  are  two  lines  of  track  on  the  wharf,  branching  into  four  at  its 
head.  One  line  leads  up  an  inclined  trestle  to  the  bins  for  small  broken 
stone  and  sand,  and  it  is  used  only  for  these  two  materials ;  the  other 
leads  past  the  cement  shed  to  the  battery  and  is  used  for  all  materials 
except  the  two  just  mentioned.  Cars  are  hauled  over  both  tracks  by 
cables,  which  are  operated  by  drums  in  the  engine  house.  This  is  a 
t^porary  frame  structure  near  the  east  &ad  of  the  battery  and  con- 
tfuns  the  following  machine,  which  was  in  constant  use  dnring  active 
operations: 

One  60-horsepower  vertical  boiler,  famishing  steam  to  five  engines, 
viz,  one  15-horsepower  single-cylinder  horizontal  engine  running  two 
concretemixers;  two  12-horsepower  three-dram  tandem  engines  used 
for  operating  cable  ways  and  derricks  and  for  hauling  mixing  cars  from 
the  tunnels  under  the  storage  bins  to  the  top  of  the  mixer  platforms; 
one30-horsepower  single-drum  cable  engine  for  hauling  sand  and  broken 
stone  from  the  wharf  to  bins  in  rotary  dump  cars  of  3  cabic  yards 
capacity  each,  and  one  duplex  pump  for  pumping  water  from  the  well 
points  to  the  cistern. 

The  bins  are  in  the  line  of  prolongation  of  the  wharf,  a  few  yards  in 
front  of  the  engine  house.  They  have  a  capacity  of  1,000  cubic  yards 
of  broken  stone  and  400  cubic  yards  of  sand.  Theoement  shed  is  oppo- 
site the  bins,  and  holds  6.000  barrels.  Two  mixers  are  placed  on  plat- 
forms opposite  the  end  of  the  bins  near  the  engine  bouse.  The  third 
mixer  is  placed  at  the  opposite  end  of  the  bins.  A  single-drnm  hoist- 
ing engine  runs  it,  and  hauls  the  mixing  car  up  the  incline  leading  to 
the  platform  above  the  mixer.  On  the  average,  two  mixers  may  be  SMd 
to  have  been  in  daily  use  while  concrete  was  being  laid.  Two  double- 
drum  hoisting  engines,  moved  from  place  to  place  as  necessity  required, 
were  used  for  operating  the  derricks  which  swung  the  charges  of  con- 
crete and  the  large  stones  into  place  and  unloaded  the  latter  from  the 
cars. 

The  derricks  were  strung  along  in  front  of  the  battery  and  on  top  of 
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the  parapet  as  it  was  erected.  Two  with  SO-foot  roasts  and  70-foot 
booms,  and  two  with  54:-foot  masts  and  45-foot  booms,  were  in  constant 
Qse  daring  the  whole  period  of  constxactaon.  Two  additional  ones  of 
the  larger  size  in  use  after  September  26  and  (Kstober  24, 1896, 
respectively. 

An  elevating  apparatus,  mannfactored  by  the  Exeter  Machine  Works, 
and  consisting  essentially  of  an  endless  chain  of  steel  backets  empty- 
ing into  a  small  bio,  was  erected  at  the  head  of  the  wharf  for  the  par- 
pose  of  onloading^nd  and  small  broken  stone  from  scows.  But  little 
nse  has  been  mi^e  of  it,  and  it  has  not  been  paid  for,  as  it  has  bo  far 
&iled  to  meet  the  reqniremeat  of  the  spedflcamons  under  whiob  it  was 
parohased  that  it  should  be  capable  of  handling  50  onbic  yards  of 
mat^al  per  hoar. 

Oonorete  was  all  machine  mixed.  Each  mixer  consists  of  a  cubical 
box  4  feet  on  edge,  rotated  on  a  shaft  ps^ing  through  diagonally 
opposite  corners  by  spar  gearing  controlled  by  a  friction  clutch ;  one 
end  of  the  mixer  shaft  is  hollow  for  the  introduction  of  the  requisite 
quantity  of  water  to  the  center  of  the  charge.  The  mixers  are  given 
about  9  turns  per  minute  and  from  18  to  20  turns  for  each  charge 
of  concrete.  This  measures  loose  34^  cubic  feet,  and  in  place  27.4 
cubic  feet,  and  is  composed  of  1^  barrels  of  Bosendale  cement,  10^ 
cubic  feet  of  sand,  and  26|  cubic  feet  of  1^-inch  broken  granite.  When 
Portland  concrete  is  mixed,  the  same  proportions  of  sand  and  stone 
are  retained,  but  only  1  or  1^  barrels  of  cement  are  used,  depending 
upon  the  part  of  the  work  in  which  the  charge  is  to  be  placed.  Cement 
mortar  is  similarly  mixed.  The  placing  of  the  concrete  began  ou  June 
3, 1896,  and  was  suspended  for  tiie  winter  ou  Decemb^  15, 1896, 24,671 
cubic  yards  having  been  placed  in  that  period.  The  mixers  were  stated 
again  on  March  23, 1897,  and  the  last  charge  was  put  in  place  and  the 
masonry  of  the  battery  completed  ou  June  23, 1897. 

The  emplacements  are  built  of  Bosendale  concrete,  with  the  excep- 
tion of  the  brick  walls  in  rear  of  the  platforms  and  of  the  platforms 
themselves,  which  are  largely  composed  of  Portland  concrete.  Seven 
thousand  two  hundred  and  eighty-one  and  thirty-seven  hundredths 
tons  of  irregular  granite  stones,  weighingfrom  250  to  6,000  pounds  each, 
are  scattered  through  the  concrete.  All  exterior  concrete  walls,  as  well 
as  the  tops  of  the  magazines,  the  platforms,  and  the  circular  steps 
leading  to  them,  are  faced  with  2^  inches  of  Portland  mortar  mixed  in 
the  proportion  of  1  part  of  cement  to  3  parts  of  sand.  All  interior 
concrete  surfaces  are  &ced  with  2^  inches  of  Bosendale  mortar,  com- 
posed of  1  part  of  cement  and  2  parts  sand.  The  superior  slope  is 
covered  with  a  layer  of  Portland  concrete,  from  3  to  8  indies  ttiick, 
according  to  its  distance  from  the  muzzle  of  the  gun;  over  this  layer  is 
placed  another  of  Portland  mortar,  from  3  to  4  inches  thick  as  a  rule. 
Those  portions  of  the  mortar  layer  which  lie  directly  under  the  blast  of 
the  gun  are  composed  of  1  part  cement  to  2  parts  sand;  the  other  por- 
tions fure  mixed  in  the  proportion  of  1  to  3. 

The  ceilings  of  the  rooms  and  passages  are  supported  by  steel 
I-beams  placed  2  feet  apart;  their  ends  set  6  inches  into  the  wall  on  each 
side  and  rest  upon  small  iron  plates.  In  the  magazines  and  passages 
tiie  concrete  between  the  beams  is  arched  with  a  rise  of  5  Incbes.  The 
size  of  beams  to  be  used  was  determined  in  most  cases  by  assuming  that 
the  concrete  ceiling  would  be  self-supporting  if  built  in  the  form  of  a 
full  center  arch,  and  hence  that  the  weight  to  be  carried  by  the  beams 
would  be  that  of  the  concrete  between  tiiis  arcb  and  the  actual  plane 
of  the  ceiling.  "So  deSectiou  greater  than  one-fourth  of  an  inch  has 


Digiiized  by 


APPENDIX  3 — ^FOBTIFICATIONS. 


631 


been  found  in  any  of  the  beams,  and  this  amount  only  in  the  larg^t 
and  longest  ones.  lu  the  sliot  chamber  under  the  loading  platform  the 
beams  are  designed  to  support  the  fall  weight  of  the  masonry  above 
tbem  plus  1  ton  allowed  for  men  and  ammunition  on  the  loading 
platform.  The  concrete  between  the  beams  is  not  arched,  but  is  sup- 
ported on  corrugated  iron;  to  prevent  the  condensation  of  moisture  on 
this,  it  is  covered  with  **cork  paint,"  similar  to  that  used  for  the  same 
purpose  in  the  Kavy.  The  iron  is  first  coated  with  a  kind  of  thick  siz- 
ing, against  which  powdered  cork  is  then  thrown;  after  drying,  this  is 
covered  with  a  coat  of  white  lead  to  make  the  room  lighter. 

Air  spaces,  4  inches  wide  and  1  foot  back  from  the  faces  of  the  walls, 
were  placed  around  the  magazines  and  passages  of  three  of  the  four 
emplacements  built  before  December,  1896.  They  were  left  out  of  the 
foiurth  ranplacement.  All  have  been  carefully  olwerved  since,  and  no 
difference  has  ever  been  found  in  the  degree  of  dryness  of  the  four 
emplacements.  !N'o  leakage  of  water  into  any  of  the  magazines  or  pas- 
sages has  been  noticed,  the  only  moisture  ever  found  being  due  to 
condensation.  In  view  of  these  facts  the  air  spaces  were  omitted  irom 
the  last  two  emplacements. 

The  parapet  in  frout  of  the  concrete  wall  is  comx>osed  partly  of  earth 
taken  from  the  excavation  for  tiie  foundations,  and  partly  of  unwashed 
river  sand  purchased  for  the  purpose;  a  large  part  of  this  ^bankment 
was  placed  daring  the  winter  when  concrete  work  was  suspended.  The 
mat^al  was  thoroughly  rammed  in  layers  about  a  foot  thick;  the  whole 
was  covered  with  a  foot  of  loam,  and  this  sown  with  a  ndixtare  of  i^e, 
blue  grass,  orchard  grass,  and  white  clover  seed. 

A  permanent  roadway,  not  yet  completed,  runs  £n>m  the  wharf  to  and 
along  the  rear  of  the  battery.  It  is  covored  with  sand  and  broken 
stone,  and  has  a  railroad  track  on  one  side  and  a  brick  gutter  on  the 
other. 

About  100  feet  behind  the  battery,  and  along  the  entire  rear,  is  to  be 
thrown  up  an  earthen  parados  to  protect  it  from  the  reverse  fire  to 
which  it  might  be  subjected.  The  material  for  the  parados  is  to  be 
excavated  from  a  ditch  alongside  of  it  and  connected  with  the  river  by 
a  sluice  gate.  Into  this  ditch  is  to  empty  the  12-inch  sewer  pipe  laid 
along  the  rear  of  the  battery,  and  into  which  its  drainage  is  carried. 

A  double,  curved,  iron  stairway  leads  from  the  roadway  to  each  plat- 
form. The  steps  from  the  shot  chamber  to  the  platform  are  of  concrete 
with  cast-iron  treads.  All  doors  are  2§  inches  thick,  made  up  of  three 
thicknesses  of  seasoned  yellow-pine  boards,  fastened  together  with  brass 
screws.  The  hinges,  gudgeons,  and  bolts  are  of  bronze,  and  large  Yale 
mortise  locks  are  used.  Each  lock  has  a  different  key,  but  there  is  a 
master  key  which  will  open  any  door  in  the  battery. 

Two  steel  cranes,  with  Tale-Weston  triplex  pulley  blocks,  stand  in 
rear  of  each  platform.  In  each  emplacement  two  lines  of  overhead 
trolley  rails,  consisting  of  5-inch  steel  I-beams,  run  from  the  shell  mag- 
azine and  frx>m  the  shot  chamber  to  the  ammunition  hoist.  This  is  built 
up  of  steel,  and  has  firmly  secured  to  its  sides  brass  trays  of  sufficient 
capacity  to  contain  two  complete  charges  of  powder.  At  its  top  are 
two  5-inch  I-beams.  When  the  hoist  is  lowered,  each  of  these  comes 
into  exact  prolongation  of  the  line  of  trolley  rails  from  the  magazine  on 
one  side  and  of  that  from  the  shot  chamber  on  the  other. 

The  projectiles  are  pushed  on  trolleys  to  the  hoist,  the  powder  bags 
are  plaiced  on  the  trays  by  hand,  and  the  hoist  is  then  raised  to  the 
loading  platform.  H»e  its  trolley  rails  come  inlo  prolongation  of  two 
others  which  bring  the  pngectUes  directly  over  the  ammnnitiou  truck 
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under  cover  of  a  Bhort  passage  in  the  traverse;  in  this  way  the  trnek 
never  leaves  the  loading  platform.  The  hoist  can  be  vorkea  either  by 
hand  power  or  by  electricity.  A  S-borsepower  series  motor  operates 
each  10-inch  hoist  and  a  7^-horsepower  motor  each  12-inch  hoist.  The 
whole  battery  is  lighted  by  electricity,  the  lighting  and  motor  circuits 
being  entirely  independent  of  each  other.  All  wires  are  placed  in  iron- 
funnored  insulating  condnit»  where  they  pass  through  concrete  walls 
and  throagh  magazines  and  pasiiages  in  which  powder  is  to  be  carried. 
In  the  shot  chambers  they  are  simply  strung  along  the  ceiling,  being 
held  by  porcelain  cleats.  Ont-onts,  contained  in  insulated  iron  boxes, 
are  placed  wherever  there  is  a  change  in  the  size  of  the  wires.  A  second 
circuit  is  placed  in  an  underground  terra-cotta  conduit  along  the  rear 
of  the  battery,  connecting  through  switches  with  the  interior  circuits 
of  each  emplacement  It  is  intended  to  be  used  in  case  of  damage  to 
the  interior  circuit  at  any  point  or  during  a  temporary  breakdown  of 
the  latter.  The  incandescent  lamps  in  the  magazines  are  plaoed  in 
glass  globes  surrounded  by  wire  guards  and  are  lighted  by  means  of 
switches  outside  the  magazine  doors.  In  addition  to  the  electric  lights 
lamp  recesses,  in  which  are  placed  Dietz  tubular  lanteri^,  have  been 
built  at  short  intervals  into  the  wallsofthe  shot  chambers  and  pass^es. 
The  magazines  are  lighted  in  this  alternative  system  by  lanterns  in 
the  wall  opposite  their  doors. 

The  electric  plant  is  placed  in  a  room  16  by  30  feet  in  the  west  end 
of  the  battery.  It  consists  of  two  25-kilowatt  dynamos,  each  directly 
connected  to  an  Ames  engine ;  two  dO-horsepower  boilers,  a  switohbourd, 
a  Worthington  pump,  a  feed-water  heater,  and  a  Sturtevant  blower. 
The  plant  has  ample  power  to  rnn  the  hoists  and  lights  in  the  main 
battery  as  well  as  those  in  the  four  6-inch  rapid-firing  gun  emplaoe- 
ments  yet  to  be  built.  An  iron  cistern  having  a  capacity  of  3,800 
gallons  has  been  built  into  the  top  of  tbe  concrete  wall  in  rear  of  the 
dynamo  room.  It  is  supplied  with  ^ter  by  the  feed  pump  in  the 
boilw  room,  and  from  it  a  pipe  leads  to  a  faucet  in  rear  of  each  gnn 
platform.  The  supply  of  water  for  the  boilers  is  contained  in  a  oi8t«*n 
2J  feet  deep,  with  a  capacity  of  1,050  gallons,  built  into  the  concrete 
floor  of  the  passage  lestding  to  the  boiler  room.  The  water  for  both 
this  cistern  and  the  iron  tank  above  is  pumped  from  well  points  driven 
opposite  the  entrance  to  the  passage. 

An  observation  station  is  located  at  each  end  of  the  battery ;  that  at 
the  west  end  has  a  relocating  room  beneath  it.  Iron  ladders  lead  from 
each  platform  to  the  superior  slope.  Speaking  tubes  connect  each  plat- 
form with  the  passage  leading  to  its  magazine  and  with  the  adjacent 
platform.  A  manhole  has  been  built  in  each  10-inch  platform,  leading 
to  the  bottom  of  the  counterweight  well.  A  manhole  into  which  the 
nndei^nnd  eonduits  open  and  a  separate  one  into  which  the  drain- 
age pipes  lead  have  been  built  in  rear  of  each  emplacement. 

The  three  lO-inoh  guns  and  carriures  were  mounted  by  December 
31, 1896. 

The  following  shows  the  average  distribution  of  employees  daring 
active  operations  by  gangs  and  the  work  accomplished  by  each  gang: 

(a)  Unloadiog  baildioff  sand  and  small  broken  atone  Item  aoovB,  and  hauling  to 
storage  bins:  1  master  laborer,  at  $2.50  or  $3  per  day;  1  engineer,  at  $60  per  month; 
1  fireman,  at  $45  per  month:  1  fireman  ranning  oable  engine,  at  $46  per  month;  Ifi 
laborers,  at  $1.40  -per  day.  Total  amonnt  of  small  broken  atone  hanoled*  29,65tk3S 
cubic  yards:  1,28b  hours  of  work,  considering  tbe  above  gang  ass  unit.  Average 
amonnt  of  stone  handled  per  day  of  eight  honrs,  182.8  cubic  yards.  Total  amonnt 
of  sand  handled,  11,575.66  cubic  yards ;  429  bonrs  of  work,  oonsidering  the  atiore 
gang  as  a  unit.  Average  amount  of  sand  handled  per  day  of  ei^t  Aoan,  215.9 
onbio  yards. 
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(b)  Unloading  from  Boowa,  hanline  and  Htoring  large  brokw  stoDA  (wcwk  not  oon- 
tinnons):  1  master  laborer,  at  $2.50  per  day;  1-^  engineers,  at  $60  per  month;  1^ 
firemen,  at  $45  per  month ;  and  12  laborers,  at  $1.40  per  day.  Total  amonnt  of  large 
broken  stone  handled,  7,281.37  tons:  346  hours  of  work,  considering  the  above  gang 
M  ft  nnit.   Average  amonnt  handled  per  day  of  eight  boars,  168.4  tons. 

(e)  Unloading  ^om  sohooners.  hanling,  and  Btorlng  cement  ( work  not  oontinnons) : 

2  master  Iftboms,  at  $2.50  per  day;  lengioeei,  at  $6(rper  month;  2  firemen,  at  $45  per 
month ;  and  28  laWrers,  at  $1.40  per  day.  Total  amonnt  of  cement  handled,  57,879 
barrels;  409  honrs  of  work,  conHidering  the  above  gang  as  a  nnit.  Average  number 
of  barrels  handled  per  day  of  eight  bonis,  1,133. 

(d)  Excavation  for  foundations :  This  was  done  by  the  gan^  from  the  wharf  at 
odd  times  when  not  ent^aged  in  unloading  construction  materials,  and  the  number 
of  men  employed  varied  accordingly.  Totol  number  of  hours  of  labor,  14,647.  Total 
number  of  cubic  yards  handled,  E,6bO.  Average  unmber  of  enbie  yuda  per  man  per 
day  of  eight  hours,  3.66. 

f«)  Unloading  from  scows,  hauling,  and  placing  sand  for  filling  embankmMit  in 
front  of  battery :  2^  master  laborers,  at  $2,50  per  day ;  3  engiueers,  at  $60  per  month ; 

3  firemen,  at  $45  per  month;  and  82  laborers,  at  $1.40  per  day.  Total  amount  of  sand 
handled,  13,796.14  cubic  yards;  495  honrs  of  work,  considering  the  above  gang  aa  a 
nnit.   Average  amount  handled  per  day  of  eight  hours,  222.98  cabio  yards. 

(/)  Concrete  work :  Qanc  for  one  mixer — L  master  labraer,  at  $3  per  day ;  H  engi- 
neers, at  $60  per  month;  1  breman,  at  tiS  per  month;  1  laborer  attending  mixer,  at 
$46  per  month;  2  laborers  in  tunnel  loading  car,  at  $1.60  per  day;  1  laliorer  tilling 
mixer,  at  $1.40  per  day:  2  laborers  under  mixer,  at  $1.40  per  day;  2  laborers  on 
cement  platform  filling  hopper,  at  $1.40  per  day;  4  laborers  attendiug  derrick,  at 
$1.40  per  day ;  8  laborers  placing  and  ramming,  at  $1.40  per  day.  Total  amount  of 
concrete  placed  in  parapet  and  traverses,  33,387  rnbic  yards,  including  pavements; 
3,308  honrs  of  work,  considering  the  above  gang  08  a  unit;  average  per  day  of  eight 
honrs,  83.26  cubic  yards.  Total  amonnt  of  concrete  placed  in  gun  platferms,  3,890 
onbio  yards;  838  hours  of  work,  considering  the  above  gang  as  a  unit;  average  per 
day  of  eight  hours,  37.13  cubic  varda. 

(p)  Carpenter  work  of  all  kinds :  1  master  carpenter,  at  $3.50  per  day ;  10^  carpen- 
ters (average),  at  $2.50  per  day.  Above  gang  of  carpenters  engaged  in  building  and 
setting  up  forms,  building  magazine  doors,  extending  wharf,  and  general  repairs  to 
plant. 

(h)  Riggers'  work :  1  master  rigger,  at  $3  per  day ;  6i  riggers  (average),  at  $1.75 
per  day.  Above  gang  engaged  in  moving  and  setting  up  <lerricks,  moving  and 
monntmg  guns  and  carriages,  and  general  rigging  work. 

(i)  Tract  work:  1  traokman,  at  ^.5Uper  day,  with  a  gang  of  frora4  to  12 laborers, 
at  $1.40  per  day,  building  and  shifting  tracks,  and  on  general  work. 

(j)  Blacksmith  work :  1  blacksmith,  at  $3  per  day,  aud  helper,  at  $1.75  per  day,  at 
general  iron  work  in  connection  with  construction  of  battery. 

(k)  Bricklaying :  1  master  brick  mason,  at  $3.75  per  day ;  4^  masons  (average),  at 
$3.25  per  day ;  and  3  laborers,  at  $1.40  per  day ;  building  rear  wiills  of  shot  chambers 
and  manholes  for  sewers  and  conduits  and  setting  gudgeons  for  magazine  doors. 

(I)  Painting:  3 painters,  at  $2.25  per  day;  1  lawrer,  at  $1.40  per  day;  painting 
guns  and  oamKes,  stairways,  and  ceilings  of  shot  chain  Iters. 

(m)  Hachlnisw:  2  machinists,  at  $2.80  per  day;  1  masterougineer,  at$90per  month; 
3  laborers,  at  $1.75  per  day ;  3  to  12  laborers,  at  $1.40  per  day;  erecting  stairways, 
putting  in  shot  hoists,  trolley  system,  and  ammunition  cranes,  setting  up  machinery 
n>r  electric  light  and  power  plant,  etc. 

(a)  Office  force :  1  superintendent,  at  $200  per  month ;  1  draftsman  and  1  overseer, 
at  $125  per  month  eaeh;  1  olerk,  at  $90  per  month;  1  recorder,  1  assistant  reoorder, 
and  1  cement  tester,  at  $S0  per  mtmth  each;  1  laborer,  at  $40  per  month;  care  of 
offloe  and  storeroom. 

(o)  Crew  of  laonoh :  1  master,  at$75  par  month,  and  leugineer,  at  $60pernionth; 
running  launch. 

Quantity  of  each  class  of  material  used  and  average  coet  delivered  on  or  along- 
side  of  wharf: 

5,471  barrels  Portland  cement,  per  barrel   $2.0468 

47,545  barrels  Rosendale  cement,  per  barrel   .  8^7 

29jl66  oobic  yards  small  broken  stone,  per  cubic  yard   1. 2188 

7,281  tons  lai^  broken  stone,  per  ton   .  8704 

11,126  cable  yards  buildingsand,  per  cubic  yard   .6445 

13,796cnbic  yards  sand  for  embankment,  per  cubic  yard   .296 

133,391  pounds  steel  I-beams  and  channels,  per  pouutl   .  0186 

1,292  feet t»-inch  I-beams  for  overhead  trolley  rails  of  ammunition  serv- 


13(243  pounds  corrugated  iron  for  ceilings  in  shot  chambers  under  load- 
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27,M^TH>nnd8  aodior  bolts  for  pUtfomu,  per  poimd   90. 049i 

119,£l8*bTiok8  for  rear  walls  or  shot  chMober,  per  H   II.  8I1I 

17,o&0  bricks  for  gutters  of  roadway,  per  M   0.50 

203,512  feet  B.  M.  yellow-pine  lumber,  per  1,000  feet   1&314S 

19,315  feet  B.  M.  hemlock  lumber,  per  1,000  feet   15. 1088 

0,400  feet  B.  H.  Qeorsia  yellow-pine  lombw.  kiln  dried,  for  doors,  per 

l,0O0feet   41.286 

5,798  pounds  bronze  hinges  and  godgeons  for  doors,  per  pound   .  3128 

419  gross  brass  sorews  for  doors,  per  gross   .7691 

8  ammnnltion  hoists,  with  motors,  complete,  for  10-inoh  emplaoementi^ 

each   698.00 

3  ammunition  hoists,  with  motors,  complete,  for  12-inoh  emplacement^ 

each   747.00 

12  ammunition  cranes,  ctunplete^  with  hdatlng  blocks,  each   91. 26 

6  iron  stairways,  each   272. 00 

Osetsof  guard  rails  for  loading  platforms,  per  set   57.00 

Machinery  for  electric  light  and  power  plant   B,  126. 91 

24  trolleys  with  hoisting  blocks  for  ammunition  service,  each   47. 00 

17  manholes  and  covers,  each   11. 5688 

1,660  feet  interior  conduit,  ( to  2  Inches   163.  SO 

3,000  feet  nndexgronnd  conduit,  per  foot   .10 

7,654  feet  insulated  wire.  No.  14  to  300,000  cm...   d40.28 

545  feet  galranized  iron  pipe  for  speaking  tubes,  per  foot......  :   .01^ 

2,606  feet  Titri6ed  sewer  pipe,  4  to  12  inches   246. 61 

991  feet  cast-iron  drainpipe,  4  inch,  per  foot   .0203 


ATXRAGX  COST  OF  HANDLUTO  HATEKULS. 

Cement,  per  barrel : 

Unloading  into  cars    $0. 03A9 

Hauling  to  and  storing  in  shed   .  0212 

Small  broken  stone,  per  cnbio  yard: 

Unloading  into  cars   ,  1648 

Hauling  to  and  storing  in  bins   .  0437 

Large  stone,  per  ton: 

Unloading  into  cars   .  1383 

Hauling  to  and  storing  in  firont  of  work   .  0874 

Placing  in  waUa   .  1376 

Building  sand,  per  cnbio  yard : 

Unloading  mto  cars...'  '.   .1375 

Hanling  to  and  storing  in  bins   .  OBSl 

Sand  for  embankment,  per  cable  yard : 

Unloading  into  cars  ■   .146 

Hanling  to  and  placing  in  embankment.   .  .  155 

Bricks  per  1,000,  unloading,  hauling,  and  storing   1. 879 

Excavation  per  cubic  yard.   .4675 

Setting  anchor  bolts,  each     .912 

Setting  anminnition  cranes,  each   10.89 


AVERAOR  COST  OF  MATBRIAI.S  IN  PLACE. 

Concreto  mastmry  in  parapet  and  traTersee,  32,587.13  cnbic  yards,  per 
oublo  yard: 

Framing  (labor,  lumber,  nails,  eto.)   $0. 1S21 

Materials  (cement,  sand,  small  and  large  lwok«i  stooe)   2. 8387 

Mixing   .  1855 

Placing  and  ramming   .  8474 

Finiehmg  face  walls  and  pavements   .0672 


Total  per  oubio  yard   8.6309 


Concrete  masonry  in  gnn  platforms,  3,890.48  ouUe  yards,  per  onblo  yard : 

Framing  (labor,  Tamber,  nails,  eto.)   .3385 

Materials  (oement^  sand, and  stone)..   ...  3.7648 

Mixing   .8333 

Placing  6S88 


Total  per  cubic  yard   6. 0754 
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Fortluid  eement  pavement  on  snpertor  ailopa  and  tops  of  tnTenea,  800 
enbio  TUdB,  pei  oabio  yard: 

Setting;  fornw   $0. 4778 

Matenals  (cement,  sand^  and  stone)   5.03 

Mixing  and  placing  , . . . ,   1. 7422 


Total  per  onbio  yard   7. 36 


Brick  masonry  in  oironlar  rear  valla  of  ahotehainben^  316^  onbio  yards, 

per  oabio  yard : 

MaterialB  (brick  and  cement)   8. 3828 

Labor  laying  bxioks   16. 3S63 


Tot^  per  cable  yud   33. 7191 


80-foot  derricks,  complete,  each '.  ,   442. 76 

Overhead  trolley  system,  10- Inch  emplacements,  each   401.77 

Iron  stairways,  lO-inch  emplacements,  each   SB9.60 

Sand  in  embankment,  per  cubic  yard  _.  .086 

Doors,  each   43.49 

Total  cost  of  work  to  Jane  30, 1897 : 

32.587.13  cubic  yards  concrete  masonry  in  parapet  and  fraverses,  at 

»3.6209  per  oabio  yard     U7,994.74 

3,  890.48  cable  yards  concrete  masonry  in  gnn  platforms,  at  $6.0754  per 

oabicyard   19,746.74 

800  cabic  yards  Portland  cement  pavement  on  saperior  slope  and  tops  of 

traverses,  at  (7.25  per  oabio  yard   1^800;  00 

240.3  enblo  yuds  brick  masonry  in  rear  walls  of  shot  obambers,  at 

$23.7191  per  onbic  yard   5, 842. 01 

6f650  cabio  yards  of  exeavatlon  for  fonndattons,  at  90.4676  per  enbio 

yard   3,108.88 

13.796.14  oabio  yards  of  sand  for  embankment  in  front  of  battery,  at 

C0.596  per  onbio  yard   8, 208. 70 

Cleiuing  site  for  battery   4TC.  76 

Sepair  and  extension  of  wbarf   1, 961. 38 

purchase,  constniction,  and  installation  of  plant   10, 077. 63 

Apparatus  on  wharf  for  unloading  materials   1, 9S0. 69 

Electric  light  and  power  Systran  (installation  not  yet  completed)   7, 316. 39 

System  for  servioe  of  ammunition  (installation  not  yet  completcfd)   3, 778. 56 

Drainage  system   1,597.96 

.Speaktns-tnbe  nrstem   45. 93 

Anchor  bolts,  27,083  pounds,  at  90.0664  per  pound   1, 527. 43 

I-beams,  corrugated  iron,  stairways,  doors,  etc   10,688.96 

Moanting  guns  and  carriages   2,478.40 

Cleaning,  oiling,  and  painting  guns  and  carriages   330. 16 

Grading  and  seeding  embankment   1,3^.06 

Bepair  and  maintenance  of  plant  and  purchase  of  material  fox  operating 

purposes  -   9,956.17 

Engineering,  auperrision,  office  expenses,  and  contingencies   10, 944. 74 

MaTntenance  and  repair  of  launch  for  mail  service   2,263.38 

Mlaoellaneous  items,  including  timeallowedemployeesforlegalholidl^.  1,916. 10 

Permanent  roadway  (not  yet  completed)   1, 701. 61 

Plant  for  permanent  water  supply  (not  yet  oompleted)   287. 63 

Work  on  parados  (just  begun)  ,   138.62 


Total  cost  to  June  30, 1897   231, 338. 40 

Amount  expended  on  rapid-fire  battery    ....  1, 173.53 

Value  of  construction  materials  on  hand  ......  .................  5^819.87 

Valueof  misoeUaDeons  supplies  on  hand   1,751.44 


Total   340,063.34 


BSSTTI^TS. 

The  main  battery  proper  is  practically  oompleted.  The  three  10-inch 
guns  are  moanted  in  position,  and  tiie  three  12-inoh  gons  can  be 
moanted  as  soon  as  the  guns  and  carriages  are  Tecdted. 

The  six  emplacements  contain^  all  told  37,523.91,  cable  yards  of  con- 
crete masonry,  and  the  embankment  in  firont  contains  20,970.14  cubic 
yards  of  sand  and  earth. 
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The  vork  still  to  b«  done  consists  in  building  the  parados  and  road  In 
rear  of  battery;  in  completing  the  iastallation  of  the  systems  for  elec- 
tric lightinff  and  for  the  service  of  amraaiiition,  and  in  finishing  ap 
minor  details  abont  the  work.  All  materials  required  are  on  hand,  so 
that  no  delays  are  anticipated. 

Battery  ford-inch  rapid-fire  gwM, — ^Two  emplacements  fi»r  5-inch  rapid- 
fire  guns  OQ  balanced  pillar  moantings  are  to  be  built  about  100  feet 
beyond  the  western  end  of  the  main  battery.  The  project  for  the  con- 
struction of  these  emplacements^  at  an  estimated  cost  of  $20,000,  was 
approved  June  3, 1897,  the  work  to  be  done  with  funds  on  hand. 

Excavation  for  the  foundations  oegan  on  June  8, 1897,  and  was  nearly 
completed  on  Jane  30, 1897.  The  placing  of  concrete  will  b«  began  at 
once,  and  it  is  estimated  that  the  two  emplacements  can  be  ready  to 
have  the  guns  mounted  in  them  by  Angnst  16, 1807. 

Mone^  statemmt. 


Jvily  1. 1896,  balMioe  anoxpended  166,906.73 

Jaly  1, 1896,  addttloiMl  sUotmont  274,680.00 


331, 583.73 

Kovember  35, 1896,  withdrawn  from  aUotment   26, 000. 00 


306,688.73 

June 30,  1897,  anonnt  expended  dozing  flwuJ year.   liBO;83&90 


July  1,  1897,  balance  anexpended   106,747.63 

Jnly  1, 1897,  outstanding  liabilities  «17, 751. 54 

Jnly  1,  1897,  amonnt  ooreied  by  nnoompieted  oontiaotii   20^  552. 58 

  38,304.13 


Jnly  1, 1897,  balance  available   68, 448. 41 


Uttt  nf  all  wmtrwaB  <»  force,  with  mmm  o/  etmtmOtn,  dsfo  of  approval,  of  iogiamfitg  - 

vork,  and  eaipirattom. 

1.  With  the  Brandywine  Granite  Company,  Wiluineton,  Del.,  dated  Angnst  25, 
1896,  approved  September  14,  1896,  for  fnmishing  and  delivering  25,000  cnbic  yards 
of  small  broken  stone,  at  $1.32  per  cnbio  yard,  and  9,000  tons  of  large  broken  stone, 
at  90  cents  per  ton  of  2,240  ponnds.  First  delivery  to  be  made  before  Angnat  31, 
1896;  6nal  delivery  to  be  made  before  Jnly  1,  1897. 

2.  With  Robert  Patterson  &  Son.  Philadelphia,  Pa.,  dated  November  13, 189& 
approved  November  21, 1896,  for  Airaishing  and  delivering  18,000  onbio  y  wds  of  sand 
for  filling,  at  29^  oenteper  cnbio  yard.  Flnt  delivery  to^e  made  between  November 
20  and  December  10,  1896;  final  delivery  to  be  made  between  Jane  1  and  Angnat  31, 
1897. 

3.  With  the  Bollock  Electric  Manufactnring  Company,  of  Cincinnati,  Ohio,  dated 
March  30,  1897,  approved  May  28,  1897,  for  famishing  and  delivering  materials  for 
an  electric  light  and  power  plant,  at  a  total  cost  of  $5,069;  all  the  materials  to  be 
delivered  befbre  May  20,  1897.    Materials  were  delivered  May  29,  1897. 

4.  With  Oliver  Crosby,  of  St.  Panl,  Minn.,  dated  March  8,  1897,  approved  March 
30,  1897,  for  fbrnishiDgaaddeliveringsixammnnitlon  hoists,  at  a  total  coetof  $4,33S; 
final  delivery  to  be  made  before  Hay  20, 1897.   Materials  were  delivered  Hay 29, 1897. 

Battery  for  12-4nch  disappearing  gmt, — It  is  proposed  to  construct  a 
battery  on  a  pile  foundation  for  three  12-inch  disappearing  guns.  This 
project  was  approved  July  2, 1896,  and  takes  the  phice  of  the  original 
project  nnder  which  the  work  was  begun  for  a  three  gnn  litt  battery. 
For  the  construction  of  the  latter  the  sum  of  $260,000  was,  on  August 
11, 1894,  allotted  from  t^e  appropriatiou  of  August  1, 1894,  for  gan  and 
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mortar  batteries.  On  July  30, 1895,  $50,000  was  withdrawn  &om  this 
allotment,  and  on  February  29, 1896.  $70,000  more  was  withdrawn. 

With  the  $140,000  thus  left  available  it  was  estimated  that,  after  the 
purchase  of  the  necessary  plant  and  the  completion  of  various  neces- 
sary preliminary  operations,  all  of  the  piles  for  the  foundations  of  the 
approved  battery,  4,622  in  nomber,  could  be  drivra. 

The  estimated  cost  of  the  battery  for  three  12  inch  disappearing  guns 
is  $357,200,  of  which  $140,000  has  so  far  been  allotted. 

The  preliminary  work  on  the  foaudationa  of  this  battery  began  on 
December  11, 1894.  A  report  of  what  bad  been  acoompliahed  np  to 
the  beginuing  of  the  fiscal  year  ending  June  30, 1896,  is  contained  in 
tlie  Annual  Beport  of  the  Chief  of  Engineers  for  that  year,  pages  483 
to  486. 

The  only  work  done  since  then  during  the  fiscal  year  just  ended  has 
been  the  practical  completion  of  the  driving  of  the  piles  for  the  foun- 
dations. Pile  driving  was  resumed  on  December  29,  1896,  and  was 
discontinned  on  March  30, 1897,  772  piles  having  been  driven  during 
the  intervening  period.  This  makes  4,582  piles  in  all  that  have  been 
driven  for  the  foundations  out  of  a  total  of  4,622  required.  The  remain- 
ing 40  pUes  have  to  be  driven  in  casemates  26  and  27  on  Front  3;  the 
piles  are  on  hand  and  could  be  driven  iu  four  or  five  days.  As  a  amall 
pile  driver  would  have  to  be  specially  set  np  for  the  purpose,  it  was 
thought  to  be  more  economical  to  postpone  the  driving  until  work  on 
the  battery  is  actively  resumed.  A  large  portion  of  the  plant,  costing 
nearly  $10,000,  purchased  for  use  in  the  construction  of  this  battery, 
was  used  in  constructing  the  battery  for  three  12-inch  and  three  10-iiich 
guns.  The  remaining  plant  is  still  in  good  condition,  and  now  that  the 
driving  of  the  piles  is  practically  finished,  the  construction  of  the  bat- 
tery proper  can  be  begun  and  carried  rapidly  to  completion  as  soon  as 
funds  ai-e  available.  The  small  balance  from  the  present  allotment  is 
to  be  applied  to  the  construction  of  a  mortar  battery. 

The  pile  heads  will  be  kept  covered  with  water  to  preserve  them  as 
much  as  possible.  This  large  pool  of  water  inside  the  fort  renders  its 
condition  very  unsanitary,  and  would,  it  is  believed,  be  a  serioos  men- 
ace to  the  health  of  any  troops  stationed  there. 


Cable  tank. — On  November  5, 1896,  the  sum  of  $1,600  was  allotted 
from  the  appropriation  for  torpedoes  for  harbor  defense,  act  of  June 
6, 1896,  for  the  construction  of  a  tank  for  the  wet  storage  of  submarine 
cables.  The  work  of  construction  began  on  February  13, 1897,  and  the 
tank  was  completed  on  April  30, 1897,  at  a  cost  of  $1,600.  To  handle 
the  reels  of  cable  an  overhead  traTeling  crane  having  a  sjian  of  28 
feet  8  inchm  and  a  capacity  of  3  tons  was  erected  over  tha  tank.  A 
track,  over  which  it  is  intended  to  bring  the  reels  on  oars,  leads  ftom 
the  wnarf  into  the  tank. 


Jlfoney  statement, 

July  1, 1896,  balance  unexpended  

Jnne  30, unonot  expended  daring  flsoal  year. . . 


«20,696.90 
13, 190.  St 


Jnly  1, 1897,  bidanoe  nnexpemded . 


7.600.  S6 


Money  statement, 

Vavembw  5,  1896,  Nnonnt  allotted  

Jmie  30, 1887,  aqioa^t  expended  dnrin^  fieoal  year... 


$1,600.00 

],6oaoo 
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Ko  contracts  have  been  entered  into  under  this  aUotment. 

Torpedo  »hetL—Ou  March  30, 1897,  the  sam  of  $7,200  was  allotted 
from  Uie  appropriation  for  torpedoes  for  harbor  defense,  act  of  June  6, 
1896,  fat  fAie  oonstraction  of  a  fireproof  bailding  for  the  storage  of  tor* 
pedo  materialB.  The  building  is  to  be  of  brick  on  a  grillage  fbnndation 
and  is  to  be  erected  jast  ontside  the  fort  opposite  bastion  3-4.  The 
plans  have  been  approved,  all  the  materials  ordered,  and  most  of  them 
delivered.  Owing  to  the  failure  of  the  contractor  for  the  timber  for 
the  grillage  foundation  to  deliver  it  ou  time,  it  has  been  impossible  as 
yet  to  start  the  work  of  construction.  This  will  be  begun  as  soon  as 
the  timber  is  received. 

Money  gtaiement. 


March  30,  1897,  amoont  allotted   97,300.00 

Jaoe  SO,  1807,  unoimt  upended  during  fiBoal  year   866. 6S 

July  1,  1897,  balance  nnexpeaded   6, 333. 47 

Jn^  1,  1897,  ontBtandiug  UabilitleB   1, 939. 70 

Jnly  1,  1897,  bateaeeaTaUable   4,398.77 


Ko  formal  contracts  have  been  entered  into  under  this  allotment. 

Mortar  battery. — It  is  proposed  to  construct  a  battery  for  sixteen  12- 
inch  mortars  at  an  estimated  cost  of  9247,180.  On  June  4, 1897,  the 
sum  of  $175,000  was  allotted  by  the  Chiei  of  Engineers  for  the  con- 
struction of  this  battery  from  the  appropriation  for  "Gun  and  Mortar 
Batteries,"  act  of  March  3, 1897 ;  in  addition,  the  use  was  authorized  of 
any  balances  from  the  allotrnfflite  for  other  works. 

As  soon  as  tbe  allotment  was  received  specifications  were  issued  and 
proiwsals  were  advertised  for  for  the  principal  construction  materials 
needed.  Tory  little  new  plant  will  be  required,  as  it  is  proposed  to 
make  use  of  that  now  on  hand.  Tbe  whan  leading  to  the  reswvation 
is  in  a  dilapidated  condition,  and  at  its  bead  there  is  a  depth  of  water 
of  only  a  little  over  a  foot  at  low  tide.  It  is  proposed  to  extend  it  336 
feet  into  the  river,  and  this  will  have  to  be  done  before  work  on  the 
battery  can  be  commenced.  The  lumber,  piles,  and  other  materials 
needed  for  the  extension  have  been  purchased,  and  over  half  the  piles 
have  already  been  driven.  The  work  is  being  pushed  rapidly,  and  as 
soon  as  possible  part  of  the  plant  at  another  work  will  be  transferred 
to  the  Delaware  dtore  and  erected  and  the  construction  of  the  battery 
began. 

Money  itatement 


JnDe4.  1897,  amount  allotted  (1'^  000. 00 

Jnly  1,  1897,  balance  nnezpended..........   ITSbOOaOO 

Jnly  1, 1897,  ontstanding  Babllltiea   98. 98 


Jaly  1. 1897,  balanoe  available   174,90L03 


No  bids  under  the  allotmfflit  for  this  battery  have  yet  been  opened 
or  contracts  entered  into. 

FOBT  MIFFLIH,  DBLAWABK  BIYBB,  PBNNSTLYANIA. 

Considerable  damage  was  done  to  the  wharf  and  meadow  banks  at 
this  reservation  by  the  storms  of  August  24  and  28, 1893,  and  additional 
damage  was  done  to  the  banks  by  tiie  stonns  of  AprU  10, 1804,  apd 
February  1806. 
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The  river  and  harbor  act  of  June  3, 1896,  required  the  expenditure 
of  $3,000  from  the  appropriation  for  improving  Delaware  Biver,  in 
rebuilding  and  enlarging  the  dike  on  this  reservation  at  the  junction 
of  the  Schuylkill  and  Delaware  rivers. 

Under  date  of  October  7,1896,  contract  was  entered  into  with  James 
J.  Oowgill,  of  FaulBboro,  IT.  J.,  finr  the  required  .reconstmction  and 
extension.  Work  under  wis  contract  was  completed  in  December,  1896. 
The  dike  on  the  northeastern  side  of  the  reservation,  extending  trom 
high  gronnd  at  the  old  Lazaretto  for  a  distance  of  1,800  feet  aloug  the 
Schuylkill  Biver  front,  and  an  additional  distance  of  300  feet  aloug  the 
Delaware  Biver  front,  was  rebuilt  and  repaired.  The  top  is  now  10  feet 
above  mean  low  water  and  has  a  width  of  12  feet.  The  interior  face 
has  a  slope  of  1  on  2  and  the  stone  revetment  on  the  exterior  dope  has 
heen.  reiaid  and  raised  to  the  full  height  of  the  dike. 

Money  ttaiement. 

July  1.  1896,  balance  onexpeoded   (^000.00 

June  90, 1897,  amonnt  expended  dnzing  fiscal  year   3, 4S8. 40 


Jnlf  1, 1897,  balanoe  nnexpended  and  avalable   671. 60 

SITB  FOB  DSFENEQBS  AT  BKDBAlfE,  TX.  J. 

The  meadow  banks  of  this  reservation  were  breached  by  the  storm 
of  October  13, 1893,  and  th  properly  o^  the  United  States  and  adjoin- 
ing properties  were  overflowed.  The  ebb  and  flow  of  the  tides  through 
the  breaks  in  the  banks  do  no  uojory  to  the  property  of  the  GcTomment. 

The  river  and  harbor  act  of  June  3, 1896,  required  the  expenditure 
of  $2,500,  or  so  much  thereof  as  might  be  necesaarjr,  from  the  appro- 
priation fbr  improving  Cooper  Creek,  New  Jersey,  in  rebuilding  the 
dike  on  this  reservation  on  the  Delaware  Biver  and  Woodbury  Creek. 

Under  date  of  October  7, 1896,  contract  was  entered  into  with  Frank 
C.  Somers,  of  Camdeu,  K.  J.,  for  rebuilding  the  dike  on  the  Govern- 
ment reservation  at  Woodbury  Creek.  Work  under  this  contract  was 
completed  on  November  13,  1896,  the  total  amount  expended  being 
$2,600. 

Money  statement. 

July  1^  1896,  balanoe  anezpended  

Jane  30,  1897i  amonnt  expei^ed  daring  fisoal  year 


«2,600.00 
2,600.00 


3  H. 

DEFENSES  OF  BALTIMORE,  MABTLAND. 

Offloeor  in  charge,  CoL  Peter  C.  Hains,  Corps  of  Engineers,  with  Lient 
Charles  W,  Kutz,  Corps  of  Engineers,  under  his  immediate  orders  from 
October  2, 1806 

Fort  McHenryt  MA. — The  fortifications  at  this  place  were  commenced 
in  1775,  and  in  1794  the  existing  work  was  built. 

Althongh  the  old  fort  has  become  almost  useless  as  a  defensive  work 
against  naval  attack,  the  site  is  still  an  important  one  and  needed  for 
other  purposes.  It  should  be  put  in  good  condition. 
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Bnring  the  fiscal  year  tlie  sea  wall  on  the  east  side  of  the  reservation 
was  completed,  and  the  grounds  back  of  it  graded,  seeded,  and  trees 
planted.  This  completes  a  sea  wall  so  mnch  needed  for  protection  tcom 
the  action  of  the  sea.  Coasiderable  washing  back  of  the  old  sea  wall 
was  filled  in  and  the  groand  seeded.  The  grounds  were  drained  and 
the  roads  repaired.  The  constrnction  of  the  sea  w^  and  the  filling  in 
of  the  low  enmnds  ba(^  of  it  has  added  material^  to  tiie  ai^tearanoe 
and  geuenu  uaeftilness  of  the  post. 

Money  statements. 

PREaSKTATIOM  AKD  RBPIR  OF  PORTIFICATIOlfe. 

July  1,  1896,  balance  unexpended   $1,711.09 

Allotmenta  :   10, 000.  W 

1L711.09 

June  30,  1897,  amount  expended  daring  fiacal  year   6^  047. 18 

JtUy  1,  1897,  balance  unexpended   6, 66S.  91 

SEA  WALLS  AND  EHBAJtKMESTS. 

Allotments   $13,mOO 

Jnne  30, 1897,  amount  expended  dnting  fiscal  year .   13, 760. 00 

Ab§tract  of  prmotaU  for  httilding  a  Ka  wall  and  miMng  npain  at  Fort  MoHmtrjf,  Md.f 
opened  at  United  8tatet  Engineer  Offiee,  Bal^nore,  Md.,  at  IS  m.,  Anguet  7, 1896. 


No. 


Name  md  addrcH  of  blddor. 


Owen  PattenoD,  BAltiraora,  Ud  

Kardlu  St.  Anderaon.  Baltfmore,  Md 

Albert  Weber,  Baltimore,  Md  

Patrick  Keelty,  Baltimore.  Md  

Wm.  B.  Gray,  Baltiniore,  Md  

Smith  &.  Breudy,  Balllmorc,  Md  

Sauford  &  Hroobs,  lialtimore,  Md, . . 


Riprap,  2, 400  oa- 
bioyairds. 


Per 
cubic 
yard. 


91.  SO 
1.40 
2.65 
2.75 
2.  SO 
2. 25 
1.65 


Total. 


93, 600.00 
3.S70.00 

6,  aeo.oo 
e,  000.00 

6. 000.00 

5, 400.00 
3,  BOO.  00 


Masonry,  383  co- 
ble yards. 


Per 
cable 
yard. 


«4. 75 

0.00 
4.30 
8. 76 
5.00 
S.  B5 
4.96 


Total. 


|1.81&.» 
3,296.00 
1.6t6.W 
1,436.25 
1,915.00 
2.278.85 
3,805.85 


Coping,  659  lin- 
ear feet. 


Per 
linear 

foot. 


tx.m 

1.50 
1.60 
1.70 
1.50 
1.4fi 

i.as 


Total. 


9786.00 
082.50 
l,Oi&00 
1,  lis.  50 
B82.60 
BOB.  40 
1,0BC.76 


TSo. 


Oyster  abell  filling, 
I    HO  enUc  yards. 


Name  and  addma  of  bidder. 


Per 
cubic 
yard. 


Ow«i  Patterson,  BalUtnore,Ud  !  *0.40 

Nardin  &  Anderson,  Baltlmore,  lid  i  .24 

Albert  Weber,  Jialtlmore,  Ud  I  .28) 

Patrick  Eeelty,  Baltimom,  Md  i  .39 

Wm.  B.  6ray,»tltlmore,  Md   .  76 

Smith  &  Bready,  Baltiniore,  Md   .60 

Saofbrd  ABiooka,  Baltimore,  Md   .45 


Total. 


«364.00 
158. 40 
188. 10 
257.40 
4B5.00 
SSB.40 
297.00 


Earth  fllUag,  80,000 
onUeynda. 


Per 
cubic 
yard. 


90.48 
.24 
.28i 
.40 
.65 
.44 
.46 


Total. 


914.400.00 
7,200.00 
8,550.00 
12. 000.00 
16.  SOO.  00 
18,200.00 
13,600.00 


TotaL 


920,  SOB.  26 
14,214.00 
17,793.00 
21,407.16 
36,10160 
2X  837.86 
S0,7S>.«I 


Contract  awarded  to  Nardin  &  AndersoD. 

Tbe  following  contraot  was  in  force  during  the  fiacal  year:  With  Nardin  &  Ander- 
son for  building  a  sea  wall  and  making  repairs,  approved  Angnat  25, 1896,  oommeaoed 
Angnst  28, 1896,  and  completed  April  23,  1897. 

EmplacementB  for  one  12-inch  gun  and  three  S-ineh  guns. — ^Twelve  and 
fbrty-soTen  one-hnndredths  acres  of  land  were  acqnired  through  con* 
deouiation  proceedings  at  a  cost  of  $4,600,  which  wa»  ^warded  th§ 
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jury  and  confirmed  by  the  United  States  district  conrt  for  tlie  district 
of  Maryland.  The  money  has  been  paid  into  court, 

A  project  for  the  constniction  of  a  battery  consisting  of  one  12-inch 
and  three  8-inch  high-pover  guns  was  approved  for  this  site. 

The  work  is  being  done  by  contract  tinder  the  act  of  Jane  6, 1896,  an 
allotment  having  been  made  for  the  purpose  ftom  the  appropriation  of 
March  3, 1897,  for  gnu  and  mortar  batteries.  A  contract  was  made, 
after  dae  advertisement,  with  Jones,  Pollard  &  Co.,  of  Baltimore,  Md. 
IJesides  the  construction  of  the  battery,  the  contract  includes  the  con< 
struction  of  a  wharf  connected  with  the  shore  by  a  causeway  and  a  bulk- 
head filled  with  oyster  shells.   This  wharf  has  been  finished. 

On  March  13, 1897,  the  contractors  commenced  the  excavation  for  the 
battery,  and  up  to  the  present  time  have  excavated  13,681  cubic  yards 
of  material  which  has  been  deposited  in  the  parapet;  they  have  also 
laid  1,682  cubic  yards  of  concrete. 

The  plant  employed  on  this  work  consists  of  a  5-foot  cube  concrete 
mixer,  bins  for  stone,  sand,  and  materials  composing  the  concrete,  and 
a  narrow  gauge  railroad  connecting  the  mixer  with  the  wharf  head.  A 
wire-cable  plant  extends  from  the  right  to  the  left  of  the  battery,  the 
two  extremities  being  in  towers  60  feet  in  height,  one  of  which  is  sta- 
tionary and  the  other  movable  on  tracks  having  a  radius  of  580  feet. 
The  laying  of  concrete  was  commenced  May  20.  The  side  walls  of  the 
reloca^tor  room  and  the  walls  and  platform  of  the  12-inch  emplacement 
have  been  well  advanced  toward  completion. 

The  erosion  of  the  bank  on  the  north  side  of  the  site  has  been  going 
on  for  some  time  and  to  a  very  serious  extent,  so  much  so  that  the  space 
required  for  the  battery  was  becoming  cramped.  An  allotment  of 
$7,000  was  made  from  the  appropriations  of  June  6, 1896,  and  March  3, 
1897,  for  preservation  and  repair  of  fortifications,  which  was  applied 
to  protecting  the  site.  This  sum  is  inadequate  to  complete  the  work  iu 
a  proper  manner,  but  will  do  mndi  good  in  protecting  the  itortions  most 
needing  attwtion.  About  3,000  cubic  yams  have  oeen  placed  npto 
June  30, 1897.  It  is  desirable  tiiat  an  appropriation  should  be  made 
for  the  constniction  of  a  sea  wall  on  the  exposed  sides  of  the  reserva- 
tion  and  filling  in  the  low  ground  behind  it.  The  total  cost  of  the  sea 
wall  and  fill  will  be  tl5,000. 


Money  statemenU. 


QDN  AXa  MOBTAR  UTTBSIB8. 


•9,600.00 
3,237.96 


Jnly  1, 1897,  balance  aaexpeaded. 


6^262.  Ot 


Contract, 


Allotments  

Jnue  30,  1897,  amonnt  expended  daring  flscal  year 


i3i,300.00 
9,733.60 


Jnly  1, 1897,  balance  nnexpended 


134,666.60 


PRE8BRVATION  AMU  HKPAJB  Ot  FOBTinCATIOMfl. 


Allotments  

JvHj  1, 1897,  balance  tmexpoided 

BNa  97  41 


7,000.00 
7,000.00 
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a  ^11  frattar^ojWHd  at  United  Btatm  Xngimeer  Qffietf 


aUtmer«f  MA.,  at  noon,  Novemher  S7,  i89S, 


Hat«f»U-(RU  In  pluoe) . 


Ammanitloti  craoee  for  12-incb  fpins  

Anuannltlcm  crueB  for  8- inch  enna  

B(du  wMl  stnpa  for  -whvf  and  bnlkhwi. 

pounds  

Broken  atone  for  blind  dnin — oab .  y da . . 

Broken  stone  for  steps  do. . . . 

Brass  fltUnga  for  doors,  manhole  coveni, 

and  well  oorem  pounds . . 

Boiler  for  power  hooM  

Brloks  for  paving,  gutters,  eto. .  .nnniber. . 

Brick  nuwonry  do. . . . 

Concrete  masonry  No.  1  cable  yards.. 

Concrete  masonry  No.  2  do  

Cnt  Stone  for  atepe  and  onrblnir  do ... . 

CnWertptpe,  6-lnch  Unear  feet.. 

CnlTert  pipe,  l^inch  do — 

Culvert  pipe,  12-inch  do — 

Copper  irlre  for  electrio  system,  .pounds. . 

Copper  ateMn  pipe  do — 

Dynamo  and  enirlne  (10  kilo.  Watt-cener- 

atingaet)  

Common  eKcavation  oabio  yards . . 

Hardpan  exoavation  do — 

Rock  exoaTBtlon  do. .. . 

XlST&tur  (double)  fDrlS-inoh  gun  

Frames  for  manholes  (wrought  iron) .  .lbs . . 
Gratings  {oaat  Iron)  far  traps  and  annp, 

pounds..  

Hand  foroe  pump  

Ladders  (wrongtat  iron)  petinda.. 

Loam  enbio  yards. . 

Lumber  (white  pine  for  doors,  nutnbolo 

oarers,  aad w«l  coren)  feet  B.  If.. 

Lnmber  (white  pine  atrlpe  for  electric 

oonoeotfons)  fset  B.  U . . 

Lnmbei  (for  elevatw  cover  nnd  fence, 

white  ^e)  feat  B.  M. . 

LanbwIjeUowidBe,  wharf)  do — 

Lamps  (18  candlepower,  110  Tolta,  oonttara- 

ons  current  fncandescmt)  nnmber. . 

LQ|aftrbalkheada(whlta  oak). -Hn.  feel.. 

Hotor  ftar  elerator  

(>yrter  Adla  oubio  yards. . 

FoBla(aadaDfbrftiwe..  linear  feet.. 

Pilea,  bearing  and  ftndar  fbr  wharf 

(white  oak)  linear  feet. . 

Porona  drain  tUes  (8-lnoh)  do. . . . 

Sod  sqnare  yards.. 

Steam  feed  pnntp  for  btriler  

Steel  beams.....  pounds.. 

Steel  trolley  beams  do — 

Steel  plates  OTer  magasines  do — 

Storage  battery  

Switchboard  

Trolleys  pounds. . 

Terra-cotta  pipe  (assorted  sizes,  2  to  4 

inohm  diameter)  linear  feet.. 

Wroaght-iron  pipe  (assorted  slses  up  to  3 

iaehes)  pounds. . 


Total. 


Will  oonunenoe  work. 
WtU  complete  work. . 


Appnoi- 

mate 
qnaDtl- 
Ilea. 


3 
B 

3,H» 
350 
06 

700 
1 

70.000 
110,000 
17.000 
1,200 
170 
«00 

sao 

170 
300 
40 

1 

13,000 
8,000 
1,000 
1 

1,200 

400 
I 

2,200 
2,200 

8,800 

1,800 

16,600 
6ft,  OOO 

60 

2.400 
.  1 
3,000 
2,500 

0,000 
ISO 
6,500 
1 

100,000 
14.000 
140,000 

1 
1 

600 
100 
400 


1.  Isaac  S.  Filbert, 
Baltimore,  Hd. 


Price. 


I1B0.OO 

125.00 

.03J 
2.06 
1.96 

.66 
247.00 
16.00 
16.00 
4.69 
8.89 
89.00 
.11 
.24i 
.33 
2.15 
.78 

1,  IBl.  00 
.81 
.41 
.75 
975.00 
.06 

.OS 
15.00 
.00 
.81 

.14 

.09 

.10 

a.  71  I 

.40  I 

.so 

.16 

.26 
.00 
.48 

91.00 
.03* 
.031 
.03i 
1,575.00 
209.00 
.35 

.oa 

.05 


Ttttal. 


t390.00 
1,125.00 

113. 76 
512.50 
120.76 

465.00 
247.00 
1, 120. 00 
1, 700. 00 
79, 730. 00 
10,  OOe.  00 
6, 630.00 
84.00 
73.60 
66.10 
043.00 
».20 

1, 161. 00 
4,030.00 
2,460.00 
750.00 
975.00 
72.00 

ao.oo 

15.00 
132.00 
2,002.00 

4S0iD0 

ItLOO 

1,660.00 
1,696.00 

1B6.50 
060.00 
625.00 
1,600.00 
876.00 

1, 600.00 
ft.  00 

2,795.00 
91.00 

3,600.00 
525.00 

4,650.00 

1,576.00 
209.00 
210.00 

OwOO 

20.00 


2.  Nardindt  Anderson, 
Baltimore,  Ud. 


Price. 


137, 906. 80 


Not.  28, 1896. 
Dec.  16,1897. 


8302.50 

235.00 

.03i 
8.08 
2.08 

.44 

230.00 
18.70 
17.60 
4.67 
fi.36 
49.00 
.11 
.19 
.28 
.60 
.00 

1,216.50 
.89 
.65 
.85 
860.00 
.0»i 

.081 
l&OO 

.1? 

.08 
.07 

.07  ! 


8.  BO 
.80 
600.00 
.55 
.11 

.33 

.36 
GO.  00 
.03 

!o^ 

1,600.00 
186.00 
.22 

.07 

.06 


Total. 


8907.90 
2, 115. 00 

122.60 
507.50 
131.96 

808.00 
230.00 
1,300.00 
1,980.00 
70,300.00 
11, 220.00 
8, 830.00 
60.00 
67.00 
47.00 
150.00 
SLOO 

1,215.50 
6,070.00 
8,000.00 
850.00 
860.00 
78.00 

14.00 
18.00 
ULOO 
1,210.00 

280.00 

moo 

1,166.00 
1,815.00 

100.00 
730. 00 
590.00 
1,660.00 
378.00 

1,910. 00 
4.60 

>,2nLOo 

00.00 

8,000.00 
BS5.00 
8,850.00 
1,600.00 
IBS.  00 
13X00 

7.00 

30.00 


140.618.06 


At  once. 
July,  1898. 


Digiiized  by 


Google 


APPENDIX  3 — P0BTIPICATI0N8. 


643 


BolUmtn,  Mi.,  at  nom,  JToMMtar  Iff,  iSM— "Coiitiiiiied. 


AmmnBltloD  or&ua  for  12-liich  guia  

Ammnnltlon  onvues  for  S-lnch  guna  

Bolt*  and  straps  for  wliarf  uid  balkhrad, 

pounds  

Broken  stone  for  blind  drain.. .. cab.  vds.. 

Broken  stone  foratepa  do  

Brans  fittings  for  doors,  manhole  covers, 

sod  weU  covers  pounds.. 

Boiler  for  powwhwss...,.  

Bricks  for  pavlDgv  guttwi,  eto.. number.. 

Brlcft  masonry  do  

Concrete  masonry  TSo.  1  onUc  y arda . . 

Concrete  masonry  No.  2...  <Io.... 

Cat  stone  for  steps  andcnrUns  dc... 

Oolvert  pipe,  V-lnch  ....Bnearfeet.. 

Calvert  pipe,  B-incIi  do.... 

Cnlvert  pipe,  12-lnoli  do  

Copper  wire  for  etectrlu  system,  .pounds.. 

Copper  steam  pipe  do.... 

Dynamo  and  engine  (10  kilo.  Watt  geDsr- 

atinjtset)  

Common  excavation  onMe yards.. 

Hard  pan  excavation  do  

Book  excavation  do  

Slevator  (dooUe)  fm:  12-looli  con  

Frames  for suniliAleslwnKigEiinni).. lbs.. 
Gratings  (Mat  Jmi)  fbr  bspi  and  anmp, 

ponnda  

^md  force  pomp  

Ladders  (wrongnt  iron)  poonds. . 

Xioam  cable  yards.. 

Lumber  (white  pine  for  doon,  maubole 

oorets,  and  ireU  covers)  feet  B.  M. . 

Lumber  Iwhlte  pins  strips  for  electric 

conneenons)  ftoet  B.  M. . 

Lomber  (A»  elevator  COTer  and  Anoa, 

Tbltei^e)  fbetB-H.. 

Lomber  (yeuow  piaa,  wharf)  do  

Lamps  (looaadlqiower,  110  vidta,  continn- 

oos  carrebt  IwmidaBcent)  oomber. . 

Logs  for  bulkhead  (white  oak) . .  .lin.  feet . . 

Uotor  fbr  elavator. .  I  

OystoraheHs  eaUe  yarda. . 

Fima  (cedar)  fsrlteee  linear  fteet. , 

Fi(«s,be«rlngaiidAEDder  for  wharf  (white 

oa^    linear  fleet.. 

Pcnma  drain  tllea  (8-lncb)  do  

Bod  square  jarda.. 

Steam  feed  pump  for  bcDer  

Bted  beams  pounds.. 

Bted  trolley  beaioa  dc. . . . 

Steel  platee  over  msnaBines  do. . . 

Storage  battery  

SwitS  board  

Trolleys  ponnda.. 

lerra-cotta  pipe  (assorted  sizes,  2  to  4 

inches  diameur)  linear  feet . . 

Wronght-lron  pipe  (assorted  sises  ap  to  3 

Inehes)  .....ponnda. 


Total. 


Till  oommanse  work. 


Will  complete  work. 


Approxi- 
mate 
qiuntl* 
ties. 


8 

e 

S,SO0 
250 
DC 

700 
1 

70,000 
110,000 

17,000 
1,200 
170 
000 
300 
170 
300 
40 

1 

13,000 
6,000 
1,000 

1 

1,200 

MO 
1 

2,200 
2,200 

3,500 

1,800 

10,900 
55,000 

60 
2,400 

1 

3,000 
2,000 

(1,000 

leo 

6,SO0 

1 

100,000 
14,000 
140,000 

1 
1 

000 
100 
400 


3.  Douglas  A  Andrews, 
Baltimore,  Ud. 


Price. 


1108.00 
108.00 

2.00 
2.00 

.60 
210.00 
14.00 
13.14 
4.00 
S.00 
37.00 
.27 
.36 
.40 
.86 
.46 

1,004.00 
.28 
.30 
.60 

1,110.00 
.06 

.08} 
34.00 
.06 
.40 

.064 

.04 

8.46 
.M 
687.00 

.a 

.10 

.21 
.10 
.46 
50.00 
.03 
.04 
.03 
1,376.00 
201.00 
.13 

.10 

.o»A 


Total. 


8834.00 

072.00 

86.36 
600.00 
130.00 

300.00 
210.00 
1,047.20 
1,446. 40 
78,300.00 
8,280.00 
6,280.00 
102.00 
108,00 
68.00 
366.00 
18.00 

1,004.00 
3,000.00 
1,800.00 
600.00 
1,110.00 
60.00 

18.00 
34.00 
133.00 
880.00 

227.60 

72.00 

742.60 
1.486.00 

172.60 
624,00 
687.00 
1,860.00 
260.00 

1,360.00 
16.00 
3,026.00 
60.00 
8, 000.00 
600.00 
4,200.00 
1,375.00 
30L00 
72.00 

10.00 

38.40 


]26,2H.7& 


4.  John  J.  Shlpman. 
Washington,  t>.  G. 


Price. 


8300.00 
160.00 

.00 
3.60 
3.60 

.60 
600.00 
10.00 
30.00 
6.16 
8.00 
35.00 
.80 
.40 
.80 
.80 
.10 

880.00 
.13 
.26 
.40 

600.00 
.00 


68.00 
.10 
.13 

.04 

.04 

.04 
.06 

LtO 
.66 
810.00 
.60 
.04 

.60 
.06 
.i^ 
150.00 
.02 
.02 
.02 
70(tOO 
168.60 
.35 

.06 

.09 


On  or  before  Dec  27, 
1888. 

Oet  1,1887. 


TMal. 


«000.00 

1, 360.00 

210.00 
635.  OO 
18160 

860.00 
800. 00 
700.00 
2,800.00 
87, 650.00 
10,800.00 
4,800.00 
180.00 
130.00 
183.00 
80.00 
U.88 

880.00 
1,580.88 
1,800.00 
400.00 
800.00 
108.00 

18.00 
SOL  80 
880.00 
884.08 

140.00 

7S.0O> 

880.00 

8,750.08 

66.00 
1,500.00 

830.00 
1, 600.00 

100.00 

8,000.00 
7.60 
812.60 
150.00 

2,000.00 
280.00 

2,800.00 
700.00 
158.60 
160.00 

6.00 

30.00 


188,246.00 


On  or  before  the  day 
after  contraot  has 
been  rignad. 
DeaBlTwr. 


Digiiized  by 


Google 


644       BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABMT. 

AhttraeU  o/prmoMU/or  builtUug  a  gu»  batterjf  epmt^d  at  United  StaiM  Engineer  Ofiee, 
AUHnorw,  Vd.,  at  noon,  2iommb«r  S7i  i890— Contmned. 


ICaterUds  (aU  in  ^Me). 


AmmnnltlonoruM  for  IS-lnch  gan  

Amiuunltlon  cnuiM  for  S-inoh  eud  

Bolts  mad.  Btr»ps  for  whwf  and  DulUiead, 

pounda  

Broken  stone  for  blind  dikln  oub.yda.. 

Broken  stone  forBtept  do.... 

Bnaa  fittings  for  doora,  manhole  carere, 

-  and  well  covers  ponnda.. 

Bollsr  for  power  hooaa.--  

Bricks  for  paving  gotten,  ete. .  .number. . 

Brick  maaonr;  do  

Conorete  mason r;  If o.  1  cable  yards.. 

Concrete  masonry  No.  2  do. . . . 

Cut  sbme  for  steptt  and  aarbInc....do.... 

Calvert  pipe,  S-Iiioh  luiearfeet.. 

Culvert  pipe,  9-incb  do.... 

Culvert  pipe,  12-tncta  do — 

Copper  wire  for  electric  system,  .pounds  . 

Copper  atoam  pipe  do.... 

Dynamo  and  enguie  (10  kilo.  Watt,  gener- 

atlugaet)  

Common  excavation  cubto yards.. 

HsrdpaD  ezcaTation  do  

Rook  excavation   do  

Elevator  (double)  for  12-inoh  gun   

Fnunea  for  man  holes  (wnnigbtfroo)..IlM-. 
Gratinni  (coat  Iron)  for  ttsiM  and  snmp, 

pounds  

Hand  lorce  pump  

Ladders  (wrought  iron)  pounds.. 

Loam  cabto  yards . . 

Lnniber  (white  pine  for  doon,  manhole 

cevera,  and  weUcorera)  met  B.U.. 

Lnmber  (white  pine  atripa  for  eleetric 

.    oonnectiona]  fee  t  B.  M . . 

Ltunber  (for  elevator  cover  and  fence, 

white  pine)  feet  B.M.. 

Lomber  (yellow  pine,  wharf)  do.... 

Lamps  (IS  candlepower,  110  volta,  continu- 

ouB  current  incandeacent)  number.. 

Logs  for  bulkheads  (white  oak) .  .lin.  feet . . 

Motor  fnr  elevator  '.  

Oyster  ahells  enbie  yards.. 

Fosta  (cedar)  for  f«nce  linear  feet. . 

Pilea,  bearing  and  fender  for  wharf  (white 

o«k)  linear  ftot.. 

PoTooa  drain  tllea  (3-tBelt)  do  

Bod  aqure  yarda. . 

Steam  feed  pump  for  boiler  

Steel  beaaa  potmds. . 

Steal  trolley  beams  ...do.... 

Steel  plat  re  over  magailnra  do — 

Stonce  battoy  

Switch  board  

TroUeya  pounds.. 

Tern  cotta  pipe  (assorted  sixes,  2  to  4 

Inohea  diameter)  linear  feet.. 

Wrongbt-iron  pipe  (aaaoited  alcea  up  to  S 

inohea)  pounds.. 


Total. 


Win  oommence  wwk. 
Will  oomplsta  work. . 


Approxi- 
mate 
anantl- 
ties. 


3 
9 

8,600 
250 
S5 

TOO 
1 

70.000 
110,000 
17,000 
1,200 
170 
800 
300 
170 

aoo 

40 

1 

13,000 
6,000 
1,000 
1 

1,200 

400 

1 

2,900 
2,200 

3,  COO 

1.800 

10,600 
66,000 

90 
2.400 
1 

3,000 
2,500 

8,000 
160 
S,fiOO 
1 

100,000 
14,000 

140,000 
1 
1 

000 
100 
400 


6.  John  L.  Orlm,  Fhlla- 
delpbta,  Pa. 


Prfoe. 


Total. 


«3«0.00 

326.00 


2.94 
2.04 

.60 
276.00 
10.00 
18.00 
4.89 

0.  90 
46.00 

.36 
.60 
1.36 

1.  M 
.00 

960.00 
.30 
.49 
1.00 
876.00 
.  OS! 

.02J 
20.00 

.00 
80.00 

.11 

.07 

.06 
.02« 

a.  26 
.29 
6S0.O0 
.«S 
.20 

.27 
.06 
.45 
96.00 

(BS 
.04 
.03 
1,«0.00 
1M.00 
.U  I 

.18  '■■ 

.09 


«1,060.00 
2,925.00 

106.00 

«eo.oo 

17L0O 

860.00 
27S.00 
1, 120. 00 
1,080.00 
82,450.00 
8,280.00 
7,820.00 
210.00 
1B0.00 
212.50 
570.00 
24.00 

950.00 
4,560.00 
2,700.00 
1,000.00 

875.00 
09.00 

11.00 
20.00 
182.00 
1, 780. 00 

385.00 

120.00 

900.00 
1,022.50 

102.00 
000.00 
BOO.  00 
1,900.00 
900.00 

1,020.00 
9.00 
2,895.00 
66.00 
2,875.00 
500.00 
4, 200.00 
1,060.00 
190.00 
84.00 

18.00 

20.00 


e.  HeniT  Smith  St  Sons. 
Baltimore,  3fd. 


Prloe. 


141,572.10    186,003.60 


TotsL 


8285.00 
810.00 

105.00 
460.00 
U7.00 

420.00 
329.00 
l,gffi.00 
1,W7.90 
78, 2O0. 00 
10,080.00 
7,8]0.W 
180.00 
105.00 
144.60 
640.00 
10.00 

914.00 
8, 900.00 
3,800.00 

9S0.00 
1,400.00 
54.00 

14.00 
22.00 
IBS.  00 

i,s9aoo 

36a  00 

144.00 

1,489.00 
1.040.00 

10.00 

oaoo 

530.00 
],  200.00 
450.00 

1,000.00 
U.00 

a.  Ma  00 

00.00 

2,875.00 
400:00 
4,  soil  00 
I.MOlOO 
18B.00 
UDlOO 

B.00 

40.00 


Feb.  1,  UB7. 
Deo.  21, 1887. 


Within  20  days  after 

award  of  contract. 
In  280  wwfcing  daiys. 
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AbitraoU 


— Jor  b^idiug  a  gun  battery  opened  at  United  8tate$  Enginetr  OjffUe, 
.mmm,  Md.,  at  noon,  yovonOor  $7^  JSIMF— Continued, 


HateriklB  («U  In  plaoe). 


AmtnniiltioB  eruM  fiir  IS-laeh  gnu  

Aiiunualttos  onuiM  for  S-lneh  gnu  

Bolts  Mid  Mnvs  A>r  vluwf  Hid  inilkhMd, 

poaudA  

Broken  Btoo*  for  Ulnd  drain. .cnb.  yds. . 

Broke □  itono  A>r  steps  do. . . . 

Brass  fltUngs  for  doors,  nwnlude  ooveva, 

and  wellooTws  poands.. 

Boiler  for  power  bouse  

Bricks  for  paring,  gnttera,  eto . .  .nnisber . . 

Brick  masonry  do.... 

Cuncnte  masonry  TSo.  1  onblo  yards. . 

Coucre.to  maaonry  Ko.  2  do  

Cnt  stone  for  steps  and  corblng  do  

Calvert  pipe,  6-iiioh  linear  feet.. 

Culvert  pipe,  D-inoh  do.... 

Culvert  pipe,  12-lnch  do  

Copper  wire  for  electric  system.. pounds.. 

Copper  stosm  pipe  do. . . . 

Dynamo  and  eu^ne  (10  kilo.  Watt,  geaer- 

atlug  Bet)  

Cotntnon  excavation  cnbtoysrds.. 

Hard  poll  excavation  do. . .. 

Rock  excavation  do.... 

Elevator  (doable)  for  IS-luob  enn  

Frames  for manboles  {mongu  iron),  .lbs.. 
Gratings  (cast  Iron)  for  traps  and  snmp, 

pouDds  

Hand  force  pump  

Ladders  (wrought iron)  pounds.. 

Losm  oablo  yards.. 

Lnmber  («hit«  pine  for  doors,  manbole 

covers,  and  Veil  Mvers)  fent  B.  U .. 

Lnmber  (wblto  plnaatrlpa  for  eleotrio  oon- 

nectlons)  feet  B.  M . . 

Lumber  (for  elevator  cover  and  fence, 

wbite  pine)  feet  B.  M. . 

Lambcr  (yellow  pine,  wharf)  do. . . 

Lamps  {16  oandlepower,  110v<dts,  continu- 
ous current  incandescent)  number.. 

Logs  for  bulkhead  (white  oak) .lln.  feet. . 

Uotor  for  elevator  

Oyster  shells  ouhio  yards . . 

Posts  (cedar)  for  fence  linear  feet.. 

Piles,  bearing  and  fender  for  wfaarf  (white 

oak)  Unesrfeet.. 

Perona  dnda  tiles  (a.\ntA)  TTTdu. . . . 

Sod  ....aQiuue  yards.. 

Steam  food  pump  Air  boiler  

Stael  beams  pounds.. 

Steel  trolley  heauu  do.... 

Steel  plates  ovw  magaafiiea  do — 

Storage  battery  

Switch  board  

Trolleys  pounds.. 

Terra-eotta  pipe  (asswtod  aitea,  2  to  4 

Incbea  diameter)  linear  feet.. 

Wrought-lnni  pipe  (asaortad  alssa  up  to  8 

Inotaea)  pounds. . 


Total. 


Will  coram enoe  work. 
Will  eompleie  jmk.. . 


Approx- 
imate 
qnanti- 
Ues. 


S 
0 

8,600 
250 
«6 

700 
1 

70,000 
110,000 
17,000 
1,200 
170 
000 
300 
170 
BOO 
40 

1 

18,000 
8,000 
1,000 
1 

1,200 

400 
1 

2,200 
2,200 

8,600 

1,SOO 

10,600 
&5,000 

60 
2,400 
1 

-8,000 
2,500 

8,000 
150 
it,  500 
1 

100,000 
14,000 
140,000 

1 

000 

100 
400 


7.  Owen  Patterson, 
Balttmore,  Md. 


Price. 


8400.00 
860.00 

.OS 
2.00 
2.00 

.75 
876.00 
17.00 
18.00 
6.60 
0.60 
65.00 
.30 
.60 
.76 
2.60 
2.60 

i,eso.oo 

.30 
.30 
.60 
1.000.00 
.05 

.04 
86.00 
.12 
1. 00 

.16 

.00 

.06 
.031 

g.00 

.26 
600.00 
1.00 
.16 

.30 
.10 
.50 
85.00 
.05 
.12 
.06 
2,666.00 
276.00 
.12 

.26 

.16 


Total. 


81,200.00 
2,260.00 

176.00 
600.00 

130.00 

625.00 
876.00 
1, 100.00 
1,760.00 
118,600.00 
11,400.00 

»,35aoo 
ieo.w 
18a  00 

127.50 
760.00 
100.00 

l,fiKI.OO 
8,000.00 
1, 800.00 
600.00 
1, 000.00 
60.00 

16.00 
66.00 
264.00 
2,200.00 

526.00 

162  00 

000.00 
1,025.00 

450.00 
624.00 
600.00 
3,000. 00 
875.00 

1, 600.00 
15.00 
8, 250.00 
85.00 
6,000.00 
1,68a  00 
7,000.00 
2,636.00 
376.00 
72.00 

25.00 

ao.oo 


8.  Sanford  and  Brooks, 
Baltimore,  Hd. 


Price. 


166,665.60 


On  or  after  Jan.  1, 1807. 
Aug.  4,1886. 


8110. 00 
100.00 


L75 
1.76 

.75 
275.00 
10.50 
1&75 
4.68 
8.60 
88.00 
.15 
.26 
.40 
.70 
.60 

1, 860.00 
.37 
.87 
.87 

1,060.00 
.04 

.02A 
25.00 
.04 
.48 

.06 

.06 

.Mi 


8.40 
.21 
576.00 
.44 
.10 

.27 
.00 
.27 
100.00 

.02; 
!o» 

1,600.00 
200.00 
.10 

.10 

.11 


Jan.  1, 1897. 
Sec  81, 1807. 
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Ab^raett  of  prepotalafor  hwiUUng  a  gun  hattery  opened  «(  United  Statm  Smgktmr  OfieB, 
Baltkmoro,  Md.,  at  moos,  Novtmber  S7,  i«8d— Contlimed. 


UBtsrida  (rU  la  plaon). 


AnunanitiaQ  onmes  for  IX-lnch  gan  

AmmnnltloB  ennea  forS-ineh  pm  

B<dte  and  stnps  ft»  irharf  and  Dnlkhead, 

p«mDd0  

Broken  Btou«forb1iud  drol]i....cnb.yds.. 

Brolen  Btoae  for  steps  do  

Bnu  fittings  for  dooru,  muihole  oovera, 

Slid  welloovers  pounds.. 

Boiler  for  power  honae  

Bricks  for  p»Ting,  glitters,  etc.. .number.. 

Brick  BiMonry  do  

Concrete muonry  2To.  1  cable  yards.. 

Concrete  mssonry  No.  2  do. . . . 

Cut  stone  for  at»pH  and  ouAlng. . . .  .do  

Calvert  pipe,  fi-lncb  .finear  fnet . . 

OnlTert  pipe,  9-inch.....  do  

CalTert  pipe,  12-iiich  do  

Copper  vlre  for  eteetrtc  tjttma . .  ponnds . . 

Ciqiper  steam  pipe  do  

Dynamo  and  engine  (10  kilo.  Watt  gener- 

»tlng  Mt)  

Common  cxMTKtlon  onblo  yards.. 

Bjudpan  •zoaTStion  do  

Bock  •zMTAtlai  do  

Elevator  (doable)  fOr  12-lneh  gon  

TrmMfw  manholes  (wrought  iron) .  -Iba . . 
Qntbxm  (oast  iron)  for  traps  and  snmp, 

poonos  

Band  force  pump  t  

Laddera  (wrought  Iron)  poanda . . 

Loan  cnbic  yardh. . 

Lumber  (while  pine  for  doora,  manhole 

covers,  and  well  covers)  feet  B.  H . . 

Lumber  (white  pine  strips  for  electric 

oonnocUons)  feet  B.M.. 

Lumber  (for  elevator  cover  and  fence, 

white  pine)  feetB.M.. 

Lumber  (yellow  pine,  wharf)  do — 

Lamps  (ICcaa^epower,  110  votts,  continu- 
ous current  Incandesaent)  number. . 

Logs  for  bulkheads  (white  oak) .  -liu.  feet. . 

Uolor  for  elevator  

Oyster  sbells  cubic  yards.. 

Posts  (cedar)  for  fence  linear  feet. . 

Files,  hearing  and  fender  for  wharf  (white 

oak)  linear  feet.. 

ForouH  drain  tllas  (3-lnoh)  do — 

Sod  square  yards.. 

Steam  feed  pomp  for  boiler  

Steet  beams  pounds.. 

Steel  trolley  beams  do  

Steel  plates  over  magaalnaa  do.... 

Storage  battery  

Switch  hoard  

Trolleys  pounds . . 

Temmsotta  pipe  (assorted  sises,  2  to  i 

Inobea diameter)  linear  feet.. 

Wtonght-iron  pipe  (assorted  alus  np  to  3 

inofieo)  pounds.. 


Total. 


Till  comnHoce  vork. 
WOl  oompleto  work . . 


Approxi- 
mate 
qaaatl- 
tlee. 


3,600 
2S0 
66 

700 
1 

70,000 
110,000 
17.000 
1,200 
170 
flOO 
SOO 
170 
800 
40 

1 

19,000 
6,000 
1,000 

1,200 

400 

1 

2.200 
2,200 

8,600 

1,800 

10.600 
65,000 

50 
2,i00 
1 

8,000 
2,500 

6,000 
ISO 
6,500 
1 

100,000 
14,000 
140,000 
1 
1 
000 

100 

400 


0.  Jonee,  PoUard  Sc.  Co., 
Baltimore,  Hd. 


10.  Maryland  Mannfao- 
turinsand  Construc- 
tion Co.,  Baltimore, 
Md. 


Price. 


*102.60 
H.S0 

■  MA 
2.00 
2.00 

.30 
166.00 
11.02 
14.61 
4. 35 
7.J5 
80.48 

;!?• 

.21 A 
L30 
.61ft 

82100 
.82 
.36 
.05 
1,0S».M 
.04ft 

■(OA 
19.80 
•  WA 
.82 

.071 

.06  A 

.28 

'  -2>A 
474.30 
.64 
.13 

■26A 

.«A 
.33  , 
44.00  I 

.ohh- 

■  OSflA,' 

1, 461. 40  ' 
104.70  I 
.16 

.07ft  ] 
.07ft 


Total, 


Price. 


«307.B0  I 
863.20 

147.00 
600.00 
180.00 

210.00 
105.00 
834. 40 
1. 600. 10 
73,950.00 
8. 580.00 
6.201.00 
68.50 
61.00 
36.72 
300.00 
20.64 

822.60 

4, 100.  oe 

2,160.00 
50.00 

1,030.00 
56.20 

15.00 
19.80 
101.20 
70LM 

202.60 

93.60 

1,072.60 
1,617.00 

14.00 

619.20 
474.30 
1,020.00 
325,00 

1,  584.00 
11.70 

2.145.00 
44.00 

8,000.00 
440.40 

8,710.00 

1,481.40 
104.70 
00.00 

7.80 

28.60 


122,064.46 


On  or  before  10  days  af- 
ter award  of  contract 
Within  9  calendar 
months. 


02TC.OO 
250.00 

.051 

2.25 
2.2S 

.66 
285.00 
20.00 
20.00 
4.04 
7.25 
100.00 
.40 
.60 
.80 
1.80 
.70 

1,264.00 
■32 
.SO 
1.80 

8,300.00 
.06 

.05 

26.00 

.40 

.13 

.OH 

.OS 
.04 

.38 
.40 
037.00 
1.00 
.18 

.40 
.06 
.32 
110.00 

:S 

■08  A 
1,000.00 
346.00 

1.00 

.16 
.16 


On  award  of  oontraot. 


12  months  ttma  (hat 
date. 


OftDtract  awarded  to  Jones,  Pollard  &  Co. 
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Confraet  in  force  ^ring  the  fiscal  year. 

With  Jones,  Pollard  &,  Co.,  for  buildioe  a  gan  battery,  approved  Janaary  5,  VBSflf 
commenced  in  December,  1896,  and  Is  to  be  completed  September  23, 1897. 

Ei^lacemenU  for  eight  IJS'inoh  morUx/rs  a/ad  ttoo  5-ineh  rapidrfire  guns^ — 
This  site  consists  of  2S^  acres,  wliicli  was  acquired  by  condemnation  in 
September,  1896,  and  paid  for  with,  fonds  from  sites  £or  fortifications 
and  seacoast  defenses  at  a  cost  of  $13,500. 

A  project  for  the  construction  of  a  mortar  battery  for  eight  12-inch 
rifled  mortars  was  approved  June  27, 1896.  After  due  advertisement 
a  contract  was  made  with  Sanford  and  Brooks,  of  Baltimore,  for  con- 
stmcting  said  battery,  and  the  work  of  assembling  plant  and  material 
was  commenced  in  ^Tovember,  1896.  The  contract  includes  the  con- 
Btractaon  of  a  wharf  consisting  of  a  pierhead  30  by  60  feet,  situated  ia 
8  feet  of  water  and  connected  with  a  shore  bulkhead  by  a  eauseway 
1,000  feet  long  and  18  feet  wide.  This  wharf  has  been  completed. 

Excavation  at  the  site  of  the  mortar  battery  was  be^n  March  2d, 
1897,  and  up  to  Jnne  30, 1897,  6,591  cubic  yards  have  been  removed 
and  placed  in  the  battery  slopes.  The  parapet  is  to  be  built  of  sand, 
and  most  of  it  will  come  firom  the  bottom  of  the  river  brought  in  Beows 
to  the  wharf  and  transferred  theuoe  iu  cars  and  pat  in  its  place  of  rest 
in  the  battery. 

Owing  to  the  lack  of  proper  appliances,  the  excaTation  ibr  the  foonda- 
tions  of  the  mortar  carriages  in  the  east  pit  proceeded  slowly  and  was 
still  further  delayed  by  a  succession  of  heavy  rains  causing  the  banks 
to  cave  in  and  wreck  the  shoring. 

The  excavation  was  carried  through  a  bed  of  stiff  blue  day  to  an 
underlying  strata  of  iron  ore  about  6  inches  thick.  The  top  surface  of 
this  was  irregular,  varying  fh>m  a  reference  of  — 5.18  to  — 7.28.  An 
examination  showed  that  beneath  this  rock  there  was  a  layer  of  sand 
about  4  feet  th  ick  con  taiu  ing  water  under  pressure.  The  test  hole  and  all 
others  through  which  the  water  made  its  appearance  were  closed  as  thor^ 
OQghly  aa  possible  by  Portland  cement  mortar  and  a  layer  of  sand  with 
its  top  afc  a  reference  of  — 4.6  placed  over  the  whole  area.  The  pit  was 
then  flooded  to  settle  the  sand  and  afterwards  pumped  dry  and  the  sand 
well  rammed  before  the  concreting  was  begun.  The  laying  of  concrete 
commenced  May  19, 1897,  and  1,403  cubic  yards  are  in  place.  Thirteen 
thonsand  nine  hundred  and  five  cubic  yards  of  fill,  earth  and  sand,  has 
been  placed  in  the  slopes.  Simultaneously  with  the  construction  of  the 
foundations  for  the  mortars  the  work  on  the  magazine  walls  was  begun. 
The  amount  of  concrete  laid  iu  the  magazine  walls  is  943  cubic  yards. 
All  the  concrete  is  mixed  by  hand. 

An  allotment  of  $14,737.25  from  the  appropriation  of  March  3,  1897, 
for  gun  and  mortar  batteries,  was  made  May  1, 1897,  for  the  construc- 
tion of  two  emplacements  for  S-inch  rapid-fire  guns.  Advertisment 
and  specifications  for  this  battery  were  completed  June  1807,  and 
proposals  for  building  it  are  to  be  ox>ened  July  12. 

The  construction  of  fortifications  fbr  defenses  should  not  be  done  by 
contract.  A  certain  amount  of  publicity  is  necessary  to  secure  intelli- 
gent bids,  and  this  is  believed  to  be  detrimental  to  the  Government's 
interests.  We  forbid  strangers  to  visit  the  fortifications.  Photographs 
of  them  are  strictly  forbidden  except  when  taken  by  a  dniy  authorized 
person,  but  all  the  details  of  the  constructions  are  and  must  be  shown 
to  persons  who  come  to  the  office  in  the  guise  of  bidders.  It  can  not 
fhil  to  be  detrimental  to  have  all  these  details  made  public. 
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The  shore  line  of  this  site  is  much  exposed,  and  the  banks  are  bein^; 
rapidly  eroded.  Much  damage  and  expense  wilt  be  saved  if  a  sabstau- 
tial  sea  wall  is  constracted  on  the  river  and  bay  sides  of  the  site  as  Boon 
as  ftind  8  Cfm  be  provided.  Saoh  a  protection  wall  would  not  be  ezpen- 
sive,  while  the  filling  in  of  the  low  area  between  it  and  the  bank  would 
add  several  acres  to  an  already  contracted  site.  It  is  recommended 
that  an  appropriation  of  $20,000  be  asked  to  constract  such  sea  wall. 

Money  statemenU. 

OUN  AND  MORTAR  BATTRRIBS, 

Superintendettoe. 

Allotments   »10,000.00 

Jane  80, 1897,  amount  expflnded  during  fiscal  yeAr   3,  969.61 

Jnly  1,  1897,  baUnce  nneiqtended   6^  030. 39 

ContraoU 

Allotments   $124,637.25 

June  30, 1897,  amonnt  expended  daring  flsoal  year   12,136.45 

Jal7 1, 1887,  balance  nnaxpeoded   112, 600. 80 

Aittraott  of  propomUt  for  oontimeUng  a  mortar  batterjf  opemed  at  United  Statea  enfftnotr 
office  ai  It  o'cMck,  noon,  October  ge,  1896. 


Ibtariala  (aU  in  pUea). 


Exoftvatlon,  In  place . .  onblo yards . . 

7111,  rartb,  fn  place*  do — 

Fill,  aand.  Id  place*  do.... 

Fill  oyster  ahell,  in  place  ...do — 

Fill,  loam  do.... 

Hod  aqnara  yards.. 

Coiiorete  No.  1  (bvAj  of  work), 

onblo  yards  

ConcreteKo.  2  (foandatlonB},  oablo 

yards   

Concrete  Ho.  S  (Ricinga),  onblo 

yards  

Bnken  sttme  enbtc  yarda. . 

Cnt  stone  do.... 


Cut  stone  (apeolal)  do ... . 

Beams  (steel)  ponnds.. 

Steel  trolley  IminB  and  trolleys, 

pounds  

Lnmber  < doors)  feet  B.M.. 

White-pine  strips  for  electric  con. 

neotions  feet  B.  K . . 

Braaa  fittings  for  doors. .  .pounds . . 

Iron  fittinga  for  doors  do. . . . 

Brioka  for  paring  and  nttera  

PUea  (wharf  and  ftaOer),  linear 

feet  

Lnmber{wbuf>  feetB.M.. 

Belts  and  atrapa  pounds. . 

Iron  pipe  do — 

Ptnens  drain  tflea  linear  fbet. . 


Tot-1. 


Approx. 
imate 
quanti- 
ties. 

Ko.1.— laaac  S. 

Filbert, 
BaUimore,  Ud. 

No.!.— Owen  Pat- 
teraoB, 
BalUmore,  Ud. 

7to.  3.— Henry 
Smith  &  Sons, 
BalUmoie,  Ud. 

Price. 

Total. 

Price. 

Total. 

Price. 

TotaL 

0,000 
48,000 
43,000 
2,800 
3,800 
9,260 

»0. 75 

•4,500.00 

$0.60 

f3,600.00 

W.63 

$3,780.00 

.53 
.63 
2.00 
.30 

22, 700. 00 
1, 066. 00 
6. 600.00 
2,478.00 

.66 
.60 
1.00 
.60 

27, 050. 00 

i,moo 

3. 300. 00 
4, 130. 00 

.68 

1.00 
.45 

20, 240. 00 
1,496,00 
8, 300.00 
8, 717. 00 

7,000 

4.86 

33,960.00 

S.00 

42. 000.00 

4.00 

31,80(^00 

050 

0.&S 

G,  602.60 

8.00 

7,000.00 

7.10 

6,745.00 

flOO 
330 
28 

8.46 
2. 37 
63.00 

S,  670. 00 
782. 10 
1, 704. 00 

9.00 
2.60 
55.00 

5.400.0C 

825.00 
1, 510.00 

0.2S 
2. 10 
44.00 

6,660.00 
693.00 
1,232.00 

115 

91.00 

10, 465. 00 

6G.00 

7, 475.00 

/  4S.O0 
\  52.00 

}t  5, 520. 00 

01,300 

.041 

2,674.60 

.06 

3. 678.00 

.03^ 

2,145.50 

17,500 
600 

M2.50 
76.00 

.12 
.12 

2,  moo 

60.00 

.07J 
.15 

1,313.00 
75.00 

430 
400 

1. 270 
10,800 

.07 
.OT 
.16 
Ifl.OO 

30.10 
268.00 
ISO.  50 
205.20 

.08 
.50 
.07 
16.00 

84.40 

200.00 
88.00 
172. 60 

.12 
.70 
.15 
17.50 

61.60 
280.00 
190.50 
180.00 

IS,  610 
147,000 
8,600 
16,860 
400 

.81 

.03A 

.05i 

loot 

4,228. 40 
4, 651. 00 
201.25 
801.80 
27.00 

.26 
■  02,-B 
.00 
.024 

.ao 

a,  516. 40 
4, 116.00 
210  00 
422.00 
1211.00 

.27* 

.03 

,011 

.021 

.10 

3, 751. 00 
4,410.00 
157.50 
422.00 
40.00 

111,  »71.  So 

119,918.60 

108, 698.60 
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Ahetracta  of  propo»aU  for  oontirueting  a  mortar  hatter}/,  etc. — Contitmed. 


HfttertdB  («n  ]n  phee). 

Approx- 
linatc 
nuantl- 
ties. 

6,000 
13,000 
43,000 
2,300 
3,300 
8,260 

7.000 

BSD 

600 

330 
211 

lis 

61,300 

17,600 
600 

480 
400 

1,270 
10,800 

13,640 
147,000 
8,600 
16,880 
400 

No.  4.— Nardln  &. 

Anderson, 
UoDonoch,  Ud. 

Ho.  6.— Sanford 
Brooka, 
Baltimore,  Hd. 

No.  t-J.  M. 

Dooglaaa, 
BaltlmareiHd. 

Price. 

Totcl. 

Price.  1  Total. 

Price. 

TotaL 

Eicn  vatlon.  In  plnoe .  .cnUo  y^rda . . 
KUI, earth,  in  place*  do  

#0.60 

«3, 600.00 

90.55 

$3,300.'00 

•0.2a 

81, 320.00 

Fill,  SMid,  lu  idacs*  do. . . . 

Fill,  onler  tnell,  in  plMo  . .  .do — 
Fill,  loam  do.... 

Concrete  No.  1  (body  of  work), 

Concrete  No.2  (fontidatlons),  onbic 

Concrete  Ko.  t  (fucings),  ooblo 

Cut  •tone  do.... 

UntBtone  (apeotnl)  do.... 

Etted  tndlCT  beuno  and  tndleya, 

Loinber  (doors)  feet  B.  U . . 

Whlte-puto  strips  for  electric  con- 

BnwB  flttln£s  for  doore..  .ponudB. . 

Iron  fittinga  for  doors  do  

Bricks  for  psTlns  and  gutters  

Pltes  (wharf  ana  fender],  linear 
feet  

Iron  pipe  do.... 

Porona  dnin  tilM  linear  feet. . 

.46 
.46 
.75 
.45 

B.60 

7.00 

8.50 
3.00 
50.00 
50.00 
.04 

.05 
.  16 

.16 
].60 
.00 
22.00 

.27 

.03 
.06 

10, 780. 00 
1,(08.00 
2, 475. 00 
8, 717. 00 

38,600.00 

B,  850. 00 

6, 100. 00 
0M.00 
1. 400. 00 
6, 760. 00 
2, 452. 00 

875.00 
80.00 

68.80 
600.00 
114.80 
237.60 

8, 682.80 
4,851.00 
245.00 
506.40 
24.00 

.46 
.44 
.45 
.45 

4.73 

6,64 

6. 73 
1.85 
46.  62 

47!  75 
.021 

.021 
.06 

.06 

1.00 
.10 
20.00 

.28 

.02fB 

.03 

.021 

.10 

10, 360. 00 
1,012.00 
1,485.00 
3,717.00 

S3,  no.  CO 

0. 118. 00 

5,238.00 
810.60 
1  305  86 
6I48L25 
1,085.76 

481.26 

30.00 

25.80 
400.00 
127.00 
216.00 

3, 187. 20 
3,080.00 
105.00 
484.20 
40.00 

.25 
.80 
.26 
.16 

s.n 

5.83 

6.88 

2.78 
36.00 
40.00 
.031 

.05 

IK 

.05 
.30 
.081 
11.00 

.26 

.05 
.80 

10,750.00 
1,840.00 
825.00 
1,280.00 

27,870.00 

S,  588.60 

8,782.00 
917.40 
080.00 
4,600.00 
2, 145.  M 

879.00 
9n  on 

81.60 
120.00 
107.95 
118.80 

3,546.40 
4,263.00 
122.60 
844.00 
120.00 

tQa.7fifl_Da 

01, 613.81 

71,481.5S 

1 

*  Altcnatire  items.  t|6,20O  for  weaten  gnudto. 


Contract  awarded  to  Sanford  &  Brooka. 


Conlraet  inforoe  during  thefiecdl  year. 

Witb  Sanford  &  Brooks,  for  baildlng  a  mortar  battery,  approved  Novem'ber  13, 
1896,  eonmenced  la  Norember,  1896,  and  !■  to  be  completed  October  1,  1887. 


KOOK  VOrST,  UABYLAin). 

One  bnndred  acres  of  land  were  acquired  at  tliis  site  by  condenina- 
tion  proceedings,  at  a  cost  of  $27,500.  Tlie  funds  were  derived  from 
the  appropriation  for  sites  for  fortidcations  and  seaooast  defenses, 
act  Jane  6, 1896,  and  were  paid  into  conrt. 

Under  an  allotment  of  $1,400  from  the  appropriation  of  March  3, 
1897,  for  preservation  and  repair  of  fortifications,  a  single  pile  wharf 
1,080  feet  loDg,  extondiug  to  6  feet  of  water,  has  been  coiistracted.  The 
wharf  is  G  feet  wide  and  has  a  pierhead  11  feet  by  16  feet. 

Fmm  the  same  ^lotment  it  is  proposed  to  erect  monument  stones 
marking  the  boundaries  of  the  site. 

The  site  is  oared  Ibr  by  a  custodian. 
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Money  statements. 

rXXSKStVATiaS  and  BBPAIB  of  TORTIFICAnONS. 

AllotmoDts   91, 400. 00 

July  1, 1897,  balance  nnexpeuded   1,  iOO.  00 

Bins  VOR  FORTIFICATIONS  AND  SBACOAST  DBFKN8ES. 

Jaly  1,  1896,  balance  unexpended   $46^  60a  00 

Allotments   400.00 

46, 900.00 

Jnne  30,  1897,  amount  expended  during  fisoal  year   46, 802. 45 

July  1,  1897,  balance  unexpended   07. 55 


3  I. 

DEFENSES  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

Officer  in  oharge,  Lieut.  Ool.  0.  J.  Allen,  Oorps  of  EDgmeera:  as- 
sistants,  Lieut.  Oeorge  P.  Howell,  Corps  of  Engineers,  to  July  8, 1896, 
uid  Lieat.  Jay  J.  Morrow,  Oorps  of  Engineers,  sinee  September  7, 1896. 

€hm  and  mortar  batteries, — A  project  for  constrncUon  of  emplace 
ments  for  two  8  inch  gans  on  disappearing  carriages  at  site  B  was 
approved  Jaly  10, 1891.  Ttiis  was  afterwards  modified  and  designated 
for  10-inch  guns.  An  allotment  of  $117,150  from  the  appropriation  of 
February  24, 1891,  for  gan  and  mortar  batteries  was  made  for  carrying* 
out  the  project.  In  September,  1891,  active  operations  commenced. 
A  description  of  the  wharf  built  and  plant  purchased  for  the  work  was 
given  in  the  Annual  Report  for  1893. 

In  July,  1895,  allotments  amounting  to  $20,826  were  made  for  com- 
pletion of  the  emplacements  and  gun  platforms;  no  allotment  for  the 
latter  had  previously  been  made. 

At  the  close  of  the  fiscal  year  ending  June  30, 1896,  the  oondition  of 
the  work  was  as  follows: 

The  concrete  of  the  parapet  and  traverses  was  practically  completed, 
but  the  superior  slope  was  being  covered  with  granolithic  finish  made 
with  Portland  cement.  The  concrete  of  the  platforms  had  been  brought 
up  to  the  reference  of  the  ceiling  of  the  shot  chambers:  the  area  about 
the  base  ring  and  traverse  rf^l  had  been  completed.  The  earthen 
parapet  had  been  nearly  completed  and  about  one-half  of  the  superior 
slope  covered  with  soil.  Excavation  for  the  roadway  immediately  in 
rear  of  the  work  had  been  about  one-half  completed ;  the  curved  road- 
way connecting  this  with  the  main  road  through  the  reservation  had 
not  been  commenced. 

WOBE  OF  THE  PAST  FISOAI.  YEAS. 

The  concrete  work  on  the  gun  platforms,  traverses,  etc,  and  the  con- 
struction of  the  brick  rear  wall  of  the  shot  chamber,  including  the 
removal  of  centers,  laying  of  floors,  pointing  up,  etc.,  were  completed 
by  August  16, 1896.  At  this  date  the  granolithic  surface  of  the  parapet 
had  been  completed,  excepting  over  a  small  area  at  the  north  end  of  the 
work,  and  the  earthen  parapet  had  been  completc<l  and  covered  with 
soil.  The  concreting  plant  was  then  taken  down  and  removed  to  Bat- 
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tery  C.  As  soon  as  practicable  the  excavation  of  the  road^rays  in  the 
rear  of  the  work  was  proceeded  with,  the  sewerage  system  constructed, 
and  the  slopes  of  the  roadways  covered  with  soil.  The  granolithic  sur- . 
face  of  the  superior  slope  was  completed,  the  magazine  and  caponniere 
walls  pointed  and  white waalied,  the  exterior  walls  pointed  and  finished, 
doors  made  for  magazines,  gaJleries,  and  platibrins,  iron  steps  and 
ladders  set,  and  the  ammonitiou  couTeyers  and  lioisting  cranes  built. 
The  work  is  completed. 

The  base  rings  and  traverse  rails  for  the  gun  ofurriages  were  set  and 
the  guns  were  mounted  by  February,  1897. 

On  July  2, 1896,  an  allotment  of  $50,000  was  made  for  an  emplace- 
ment for  a  10-iiich  gun  on  disapi)eKring  carriage  at  site  G,  and  a  project 
for  construction  of  the  same  was  submitted  on  the  14th  and  approved 
on  the  2lBt  of  that  mouth. 

Work  under  the  project  commenced  on  the  1st  of  August  in  clearing 
the  site.  Surveys  for  a  railroad  track  to  connect  the  wharf  with  the 
site  of  the  emplacement  were  begun  August  11.  Steps  had  previously 
been  taken  toward  assembling  aud  purchasing  material  as  well  as 
organizing  the  force.  By  September  1  the  site  of  the  emplacement  had 
been  cleared,  the  railroad  had  beeu  laid  out  and  the  greater  part  of  it 
graded,  the  ties  had  been  cut  on  the  reservation  and  laid  on  about 
half  of  the  line,  a  locomotive  had  been  purchased  and  delivered,  the 
wharf  and  inclined  plane  bad  been  repaired,  and  erection  of  the  oon- 
cretiug  plant  was  in  progress.  By  the  14th  of  September  the  railroad 
was  finished.  A  water  tenk,  the  concrete  mixer,  trestles,  cement  shed, 
and  engine  house  were  built  at  the  work,  and,  to  supply  water  for  mix- 
ing concrete,  a  boiler  and  pump  were  set  on  the  shore  of  the  creek  and 
connected  with  the  water  tank  by  a  pipe  line.  The  laying  of  concrete 
was  commenced  September  2a  and  continued  almost  without  interrup- 
tion until  November  25, 1896,  when  the  concrete  work  of  the  platform, 
with  its  granolithic  surface,  and  that  of  the  parapet  and  traverses  (with 
the  exception  of  the  granolithic  surface]  were  completed.  The  excava- 
tion of  tiie  roadway  in  the  rear  and  of  the  slopes  along  the  lines  of  fire 
and  between  the  battery  and  the  river,  and  the  formation  of  the  eartlieu 
parapet,  were  then  carried  on  for  part  of  the  winter.  The  iron  steps 
to  platform  and  observing  station  were  set,  doors  to  platform,  maga- 
zines, etc.,  built,  and  the  sewer  syst^  of  this  emplacement  completed. 
The  ammunition  conveyers  were  also  placed. 

This  emplacement  was  praotiGally  completed  and  the  gun  mounted  in 
May,  1897. 

This  gun  was  mounted  by  artillery  troops  from  Washington  Barracks, 
as  were  the  guns  mounted  in  Battery  B,  in  January  and  February,  1807, 
and  three  15-iuch  smoothbores,  which  were  mounted  in  December,  1896, 
in  the  demilune  of  the  old  fort. 

May  8, 1897,  a  plan  and  estimate  were  submitted,  in  response  to  letter 
of  April  3  from  the  Chief  of  Engineers,  for  a  second  emplacement  at 
Battery  C.  The  project  was  approved  and  an  allotment  of  $41,500  made 
May  17  for  this  emplacement.  Work  under  this  project  commenced  in 
June,  and  by  the  close  of  the  fiscal  year  tbesoU  had  been  stripped  flwm 
the  site,  the  excavation  for  the  concrete  structnie  was  in  progress,  and 
repairs  to  the  wharf  had  begun.  Advertisements  inviting  proposals 
for  delivery  of  cement,  stone,  sand,  and  pebbles  were  issued  in  June,  to 
be  opwed  July  6. 

It  is  expected  that  this  emplacement  will  be  completed  by  UTovember 
1  next. 

All  the  work  described  iu  the  foregoing  was  done  by  hired  labor. 
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Money  statement. 


July  1,  1896,  balance  unexpended   $6,  7^.  S3 

.Allotments  daring  the  year   91,  713. 60 

98, 479. 43 

June  30,  1897,  amount  expended  during  fiscal  year   55, 844. 77 

July  1,  1897,  balance  Unexpended   43, 631. 66 

July  1,  1897,  outstandinft  liabilitU's   3,051.  00 

July  1,  1897,  balance  availal.lu   40, 583. 66 


Abstract  of  proposaU  for /urniahing  Amerioannainral  cement,  opentd  Augutt  IS,  1896,  bg 
Maj.  Charlet  J.  Allen,  Corps  of  Engineers,  United  States  Army. 


Name  and  iddreM  of  Udder. 

Bnuid. 

Price  per 
barnl. 

Total 
(4,0u0bar. 
rela). 

LawrencflTille  Cement  Co.,  Now  York,  K.  Y. 

(or  In  ban,  per  'JW  pouaiU). 

Lnwreoce  C«roeDt  C').,  New  York,  N.  T  

Kew  YorkfUid  Kosendftle  CemoDt  Co.,  New 

York.N.  Y. 

NAtionat  BuildinK  S4PpI;  Co.,  Baltimore,  Uil . 
J.  T.  Walker'a  Sons,  WadiiiiKtoii.  D.  C  

Hofitean  

Cumberland  aud  Potomac.  -  - 

.65 

.95 
1.30 

i.oe 

•3,380 
3,400 

S,4«> 

3,800 
5,200 

Contract  in  force  dHting  j/ear. 

Lawrencevllle  Cement  Company,  American  natural  cement,  dated  Angnit  24,  ap- 
proved September  10,  1896;  delivery  to  be  oompleted  October  5, 1896. 

Emplacements  for  three  8-inch  guna  on  disappearing  carriages. — A 
project  submitted  ander  date  of  October  2, 1890,  for  emplacements  for 
two  8  iiicli  ^uus  on  disappearing  carriages  and  also  for  a  wharf,  was 
approved  October  17, 1896. 

Tbe  area  of  land  owned  at  this  i>oint  by  ihe  United  States  restricted 
the  location  of  emplacements. 

The  work  was  to  be  done  by  contract  nnder  the  provisions  of  the  act 
of  Congress  of  June  6, 189G. 

Proposals  for  the  work  were  oi>ened  Kovember  23, 1896.  Donglas  and 
AndrewSj  of  Baltimore,  Hd.,  were  the  lowest  bidders.  Upon  examin- 
ing the  bid  it  appeared  that  emplacements  for  three  gnns,  as  well  as 
the  wharf,  conid  be  coustrncted  with  the  contemplated  allotment  of 
funds.  Contract  was  accordingly  made  with  Bonglas  and  Andrews 
December  IC.  The  contract  was  approved  December  31.  Work  under 
the  contract  was  to  be  commenced  December  23, 1896,  and  completed 
September  1,  1897.  Work  commenced  upon  the  wharf  in  January, 
and  upon  the  excavation  in  March,  1897.  By  the  close  of  the  Ascal 
year  the  wharf  had  been  practically  completed,  aud  most  of  the  exca- 
vation for  the  concrete  work  had  been  done.  The  total  of  excavation, 
including  that  for  top  soil,  was  11,623  cubic  yards,  5,537  yards  of  which 
were  duly  placed  in  embankment.  An  8-iDch  pipe  sewer  560  feet  long, 
with  manhole  and  silt  basin,  and  one  branch  sewer  26  feet  long,  were 
bailt,  and  the  drainage  system  for  the  lower  levels  of  the  emplaioement 
was  pat  in.  The  laying  of  concrete  in  the  floors  and  footings  of  the 
magazines  and  passageways  of  the  three  emplacements  has  begun. 
A  well  has  been  sunk.  The  contractors  have  assembled  and  set  up  the 
necessary  temporary  plant  and  buildings,  including  tracks,  derricks, 
engines,  and  cement  sheds. 

The  following  allotment  of  funds  has  been  made  for  this  work :  March 
27, 1897,  for  contract  work,  wharf  and  emplacements,  act  of  March  3, 
1897,  $100,000. 
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Monej/  atatement. 

Amonnt  of  allotment   $100, 000. 00 

June  30,  1897,  amotint  expended  during  flaoal  year   13, 653. 36 

July  1,  1897,  balance  unexpended   86,346.60 

July  1,  1897,  amount  eovered  by  uncompleted  contractB   86, 346. 65 

ConttTigettt  expenses. — Under  this  head  the  inspection  and  supervision 
of  work  under  the  contract,  and  the  necessary  engineering  operations 
connected  therewith,  have  been  in  progress. 

Money  stettement, 

Amoaut  of  allotments   $6, 1^.  00 

June  30,  1897,  amonnt  lapended  during  flsoal  year   2, 562. 13 

Joly  1,  1897,  balauce  unexpended  ...................................     3,562. 88 

July  1,  1897,  ontstandiog  liabilities   393.00 

July  1,  1897,  balance  available   3,169.88 

Abatractf  of  proposals  for  o<m«(r«o((M£r  wharf  and  gun  mnplaoemMta,  opuned  hy  Moj, 
Charln  J.  AlUn,  Corp  of  EnginMrt,  Unittd  Stala  Army,  Novmivr  SS,  1896. 


HaterU. 


Eatl- 
mated 

lity. 


(>.  Snowden  An- 

drewa  and  Henry  |  Owen  Pattenon, 
T.I>oagUB,Bal-      Baldmora,  Md. 
tbnon,  3f  d. 


Cranford  PftTtng 
Company,  Waah- 
Ington,  1).  C. 


Price. 


Amount.    Price-  I  Amount. ,  Price.  Amoaot. 


Piles  Usearfeet.. 

Lnmber  In  wharr  feet  B.  M . . 

IroD  in  wharf  pounds.. 

Strfppiu^  soil  eaUe  yards.. 

EscATntion  and  embankment, 

oubio^nrdH  

Soiloorerin;  cubic  yurils.. 

Gravel  on  roadway,  etc  ilo  

Katurnl  cement  concrete  do.... 

Orauolithio  oonorote  do  

Steel  beiuna  pounds. . 

Anchor  bolta  aeto.. 

TraUeya  do... 

Doors  

Brick  masonry  cnbto  yarde. 

Latrines  

Square  drain  llle  linear  feet. 

Kound  drain  tile  do... 

Six-inch  vltrifled  pipe  do. . . 

Eight  inch  Tltrifled  pipe. . . -do. . . . 
Fonr-incb  oaat-lron  pipe.  ...do. 

Six-inch  caat-iron  pipe  do . . . 

Baain  heads  and  giatmn  .pounds . . 

Gnttera  unear  feet. 

Oravel  backings  onbic  yards. . 

Well  linear  feet. 

Ammunition  lifts  (1  set— 2  double ; 

2sfngle)  

Cranes  

Electrlolightlug  ^ant.. 

Railing  ana  iaddera  A»  plauonns, 

sets  

Iron  steps  to  obaerring  atatim, 

sou  

Ventilatinfc pipes  linear  feat. . 

Speaking  tabes  do... 


27,000 
168.000 
22.000 
2,  DOD 

10,700 
•2. 200 
200 
7, 150 
180 
38.000 
2 
1 

17 
20 
2 

5.300 
1,000 
730 
620 
70 
270 
2,300 
740 
140 
100 


ToUl. 


Time  of  commencement. 
Time  of  completion  


(•>  ;$3.BW.OO 
(t)  !  4,802.00 
C)  I  880.  ZS 
«0.25       WO.  00 


1 
170 
lOO 


.  25  '  2. 

.50  ,  1, 
1.07  I 
4. 43  131, 
».00  1. 

.03  1, 
149.00  , 
442.41  I 
38.00 
8.00  I 
30.00  I 

.12 

.09  ! 

.30  I 
1.03  i 

.42 

.55 

.031 

.10 

.H 


675.00 
100.00 
314.00 
674.60 
620.00 
140.00 
298.00 
442.41 
646.00 
180.00 

60.00 
696.00 

W.OO 
219.00 
632.40 

39.40 
148.50 

80.50 
140.00 
184.40 
380.00 


<||)     [  3.336.00 
90.00  I  300.00 
3,000.00  3,000.00 

848.00  008.00 


153.00 
.80 


153.00 
51.  DO 
20.00 


68, 683,06 


Dec.  23, 1606. 
Sept  1, 1887. 


40.16 
29.00 
.05 

.25 

.30 
.30 
1.00 
5. 75 
9.50 
.05 
340.00 
330.00 
45.00 
12.00 
75.00 
.15 
.15 
.25 
.35 
.40 
.65 
.05 
.20 
1.00 
4.50 

126.00 
150.00 

3,500.00 

33&.W 

75.00 
.26 
.30 


84.320.00 
4,872.00 
1,100.00 
500.00 

3, 210.00 
660.00 
200.00 
41, 112. 50 
1,710.00 
1.000.00 
680.00 
330.00 
705.00 
240.00 
150.00 
870.00 
150.00 
182.50 
217.00 
26.00 
146.50 
115.00 
146.00 
140.00 
450.00 

135.00 
600.00 
3, 600.00 

050.00 

76.00 
44.20 
80.00 


09.232.70 


Jan.  1, 1897. 
Jan.  1, 1898. 


80.18! 

44.90 
.021 
.16 

.25 
.25 
.74 

5.30 : 

9. 72 
.024 
160.00 
171.00 
34.50 
14.00 
34.00 
.061 
.Oli 
.30 
.68 
.36 
.53 
.031 
.15i 
1.00 
2.55 

1,480.00 
175.00 
6,575.00 

303.00 

176.00 
.48 
.15 


95,040.00 
7, 543.20 
605.00 
360.00 

2,675.00 
650.00 
148.00 
37,895.00 
1,749.60 
855.00 
320.00 
171.00 
680.50 
280.00 

70.00 
377.00 

45.00 
210.00 
421.00 

25.20 
143. 10 

74.75 
114.70 
140.00 
255.00 

1.480.00 
700.  OD 
6,576.00 

600.00 

176.00 
81.00 
15.00 


70,297.26 


Deo.  19, 1896. 
Jane  30, 1897. 


*  26,600  linear  feet,  at  12  cents ;  1,500  linear  feet,  at  22  cents. 

1  106,000  feet,  at  829  per  M  feet  B.  M. ;  2.000,  at  f39  per  U  fi»t  B.  U. 

!  20,700  ponnds,  at  2i  oents ;  1,300  ponnds,  at  9  cents. 

0  For  well,  83  per  linear  foot ;  for  punip,  liso. 

llFtordoQblelUts, •1,760;  for sln^ lifts, $MB. 
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UaterUL 


EbU- 
mated 
quail - 

tity. 


John  J.  SbipDMD, 


Frioe.  Amoout. 


Sanford  ft 
Brooks,  Balti- 


American  Arti- 
ficial Stone  P>T*- 

inent  and  Cob- 
ttmettn  OoDUMBT- 
'^PhilaMphla,  PiC 


Frioa.  Amoant. 


Friee.  Aatooat 


PilM  Unearfeet.. 

Lumber  in  wharf.  feet  B.  U. . 

Iron  in  vharf.  .pounds.. 

Stripping  soil  oabioyarda.. 

SxcaralMMi  and  embankment, 

eablejarda  

Solloorerj&g  onbio  yards.. 

Oravel  on  road wqr,  etc  do.... 

Katural  cement  concrete ....  do — 

Grmollthlo  concrete  do — 

Sted  beams  pounds. . 

Anchor  bolts  sets.. 

Trolleys  do  

Doors  

Brick  masonry  oablo  yards . . 

Latrines  

Square  drftin  tile  linear  feet.. 

Bound  drain  tile  do.... 

Six -inch  vitrified  pipe  do.... 

Eight-inch  vitrified  pipe — do — 

Four-inch  oast-iron  pipe  do  

Slx-iocb  cast-iron  pinti  do  

Basin  heads  and  gralinEs  .pounds. . 

Gutters  linear  feet.  - 

Gravel  backing  cnbio  yards.. 

"Well  linear  feet.. 

Ammunition  lifts  (1  set— 2  double; 

2  single)  

Cranea  

Electrio  lighting  plant.. 

Bailing  ana  lodoan  for  platforms, 

sets  

Iron  Btops  to  observing  station 

■eta  

Ventilating  pipe*  linear  feet.  - 

Speaking  tubee  do — 


27,000 
108,000 
22,000 
2,000 

I  10,700 
3,200 
200 
7, 150 
180 
38,000 
2 
1 

17 

20 
2 

G,800 
1,000 
730 
S20 
70 
270 
2,300 
740 
140 
100 


Total. 


Time  of  commencement . 
Time  of  completion  


1 

170 
UW 


90.26  m  720. 00 
40.00  I  8,730.00 
.03  I  000.00 
.20  I  400.00 

.20  I  2,140;  00 
.»\  S50.00 

1.60  1  aoo.00 

4.75  ;33,902.G0 
9. 00  ;  1, 020. 00 
.021  1,045.00 
MO.O0  I  280.00 
176.00 
2S.0O 
12.00 
10.00 
.05 
.05 
1.00 
1.25 
.75 
1.00 
.03 
.20 
1.60 
3.60 


1,200.00 
100.00 
7, 000. 00 

250.00 

ISO.  00 
.40 
.20 


175.00 

m.w 

210.00 
32.00 
200.00 
50.00 
730.00 
776.00 
52.50 
270.00 
6B.00 
148.00 
210.00 
250.00 

1,  200.00 
400.00 
7,000.00 

600.00 

150.00 
68.00 

n.00 


«L13 

a.  00 

.031 
.10 

.55 
.45 

.76 
5.3S 
0.00 
.031 
300.00 
600.00 
50.00 
14.00 
60.00 
.10 
.10 
.30 
1.25 
.30 
.65 
.03} 
.15 
.75 
4.60 

4,000.00 
126.00 
4,000.00 

250.00 

50.00 
.00 
.16 


18,240.00 

^280.00 
886.00 
380.00 

5,885.00 
900.00 
150.00 
38,538.50 
1,020.00 
1,187.60 
000.00 
600.00 
850.00 
200.  DO 
100.00 
680.00 
100.00 
219.00 
TO.» 
27.30 
148.50 
80.25 
lit.  00 
105-00 
460.00 

4,000.00 
600.00 
4,000.00 

600.00 

60.00 
102.00 
15.00 


R18 
00 
.OH 
.M 

.46 

.80 
1.G0 
5.76 
0.66 

■m 

8S7.00 
480.84 

10.00 
a.  60 
10.00 
.12 
-13 
.45 
-05 
.76 
1.20 
.034 
.15 
1.50 
4.00 

1,850.00 
306.00 
0,700.00 

148.00 

266.00 
1-00 
.16 


«3,6I0.0> 
6,040.08 
TTOlOO 
800.00 

4,81&00 
OOOLOO 

3O0LO0 
41, 112.50 
1.719.00 
1,046.00 
714.00 
4SD.84 
170.00 
170.00 

20.00 
008.00 
130-00 
8S8.60 
4<a.0D 

&3L&0 
824.00 

80.50 
1U.00 
210.00 
400.00 

1, 850.00 
1, 000.00 
0,700.00 

260-00 

365.00 
170.00 
16.00 


70,462.00    72,295.05 


74,347.84 


Jau.l,  1807. 
Deo.  1,18»7. 


Jan.  IS,  1S07. 
Deo.  81, 1807. 


Jan.  1, 1887. 
OoLSl,U07. 
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AMraalt  o/propotaU  for  ootutrvoHng  wharf  and  gun  empUtoemffnUf  ete. — CoDtinned. 


FOm  IbiearfMt.. 

Lnmber  In  irfaarf  feet  B.  M.. 

Iron  In  wharf  pounds.. 

BtrlppingBoil  cnbio  yiirdB.. 

SxcMvatToa  and    em  ban  km  ant, 

cubic  yards  

Soil  covering  onblo  yardB. . 

Oravel  on  roadway,  oto  do  

Kfltnral  cement  concrete  do  

Oranolithlo  cODorete  do  — 

St«el  beams  ponnds. . 

Anchor  bolts  Bets. . 

Trolleys  do  

Door*  

Briek  luasonry  oubio  yards. . 

Latrines  

Square  drain  tile  linear  feet.. 

Konnd  drain  tile  do  

BU-lnch  vitrified  pipe  do  

£iffht-lDch  vitrified  pipe  do  

Foil r- inch CBBt-iron  pipe.... do  

Six-lnch  coat-iron  pipe  do  

Basin  heads  and  gratineB .  ponnds. . 

Gutters  linear  feet.. 

Gravel  backing  onblo  yards. . 

Well  linear  feet.. 

Ammunition  liftad  set— Sdonble; 

2  single)  

Cranes  

Kteotrlc  liEhtiag  plant.. 

HailiBg  and  ladaera  for  plaubnna, 

Mts  

boB  steps  to  obaendng  atation, 

■eta  

Ventllatinx  pipes  linear  feet. . 

Speaking  turns  do — 


Total. 


Time  of  conunattcament. 
Time  of  completion  


Esti- 
mated 
qaan. 

tity. 


John  L.  Orlm, 
Pbiladelpfala,Fa 


Price.  Amount. 


27,000 

90.15 

IS8,000 

29.70 

22, 000 

2,000 

.36 

10,700 

.85 

2,200 

.35 

200 

1. 10 

7, 150 

5.95 

180 

10  00 

38,000 

.02  J 

2 

375.00 

J 

475. 00 

17 

25!  00 

20 

17.00 

2 

25.00 

fi,800 

.28 

1,000 

.25 

730 

.35 

B20 

.46 

70 

.50 

270 

.«5 

2.300 

.05 

740 

.45 

UO 

1.50 

100 

3.00 

3,000.00 

4 

285.00 

$4,050.00 
4,(>89.<0 
MO.  00 
700.00 


745.00 
770.00 
220.  00 
542.50 
062.00 
092.50 
750.00 
475.00 
425.00 
340.00 

50.00 
624.00 
250.00 
255.50 
270. 00 

35.00 
175.60 
116.00 
B33.00 
210.00 
300.00 


2 

100.00 

1 

800.00 

170 

.78 

100 

.29 

S,  800.00 


2,000.00 
1,140^00 
0,000.00 

330.00 

860.00 
127.50 
25.00 


R.H:.Hood, 
Wsshington,  D.  C. 


Price.  Amount. 


«0.25 

32.00 
.04 
.35 

.28 
.35 
.90 
5. 95 
10.50 
.03 
250.00 
800.00 
35.00 
10.00 
76.00 
.15 
.13 
.40 
1.60 
.70 
.80 
.03 
.20 
.00 
2.25 

1,800.00 
600.00 
«,2S0.00 

326.00 

100.00 
.75 
.25 


,77,280.60  :   77,207.00 


In  BO  days  from 
award  <tf  con- 
tract. 

Within  1  year 
from  award  of 
oon  tract. 


$0,750.00 
6,376.00 
880.00 
700.00 

2,006.00 
770.00 
180.00 
42, 542. 50 
1,800.00 
1, 140. 00 
600.00 
800.00 
606.00 
200.00 
150.00 
870.00 
120.00 
292.00 
030.00 
40.00 
216.00 

es.  00 

148.00 
126.00 
325.00 

1,800.00 
2,000.00 
4, 260.00 

460.00 

100.00 
127.60 
25.00 


Frank  Pldgeon, 
Sangertiee,  N.Y. 


Price.  Amount. 


20  days  after  exe- 
cution of  con. 
tract. 

160  working  days 
after  moan  be-  i 
comes  sTiUlable.; 


•0.20 
45.00 
.00 
.00 

.80 
.60 
1.00 
6.20 
10.00 
.00 
220.00 
1,200.00 
16.00 
26.00 
100.00 
.36 
.30 
.50 
1.50 
1.36 
1.36 
.10 
.06 
1. 00 


2,600.00 
800.00 
2,000.00 

300.00 

2S&00 


96,400.00 

7,Ho.eo 

1,330.00 
1,200.00 

3, 210. 00 
1,820.00 
200.00 
44,330.00 
1,800.00 
2,380.00 
440.00 
1,200.00 
256.00 
600.00 
200.00 
2,030.00 
900.00 
805.00 
030.00 

at.  60 

864.60 
280.00 
481.00 
140.00 
600.00 

2,600.00 
8,200.00 
3,000.00 

400.00 

360.00 
10100 
aSLOD 


85.137.00 


Feb.  15,1897. 
Ang.»,lS07. 
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MAt«rlA]. 


Piles  Ilnewfeet. 

Lmnber  in  wharf.  ftot  B.  If . 

Iran  In  wharf  .pounds. 

Stripjtinc;  soil  ooUo  yuds . 

Bxcavation  sod  embankment  do... 

SollcoTering  do.  - . 

GrftTelon  roadway,  etc  do... 

Natural  cement  concrete  do. . . 

Qnmolitbio  concrete  do... 

Steel  benniB  pounds. 

Anchor  bolts  sets. 

Trolleys  do. . . 

Doors  

Brick  masonry  cubic  yards. 

Latrines  

Square  drain  tile  linGarfeet. 

Bound  drain  tile  do. . . 

Six-inch  vitrified  pipe  do. . . 

Eight-inch  vitrified  pipe  do... 

Four-inch  cast-tron  pipe  do... 

Six-inoh  cast-iron  pips  do. . . 

Basin  heads  and  gratings  pounds . 

Gutters  -  lIiieHr  feet. 

Gravel  backing  cubic  yards. 

Well  linear  foet. 

Ammunition  lifts  <1  set— 2  double ;  2  siugle) . . 
Cranes . 


Electric  lighting  plant. 

Hailing  and  ladders  for  pl.ttforms  sets. 

Iron  Btepe  to  observing  station   .sets. 

Ventilating  pipes  linear  feet. 

Speaking  labt<s  do... 


Total. 


EbU. 
mated 
quantity. 


27,000 
108.000 
22,000 
2,000 
10,700 
2,200 
200 
7, 160 
180 
38,000 
2 
1 
17 
20 
2 

6,800 
1,000 
780 
620 
70 
270 
2.300 
740 
140 
100 

 i 

1 

2 
1 

170 
100 


B.F.SirfleienftSon, 
Camden,  2T.  J. 


John  Jaooby,  Wn. 
mington,  DaL 


Price. 


40.20 
40.60 
.05 
.20 
.30 
.40 
1.00 
7.80 
20.00 

■Mft 
203. 15 
211.20 
83.00 
16.00 
26.00 
.10 
.00 
.26 
.36 
.76 
1.00 
.06 
.20 
I.  00 
3.50 
1, 680. 00 
225.00 
7, 503. 7S 
350.00 
200.00 
1.00 
.15 


Time  of  commencement. 
Time  of  completion  


Amount,  i  Price. 


»6,4M.OO 

6,319.00 

1,100.00 
400. 00 

8, 210. 00 
8S0.00 
300.00 
&3,(Ba.00 

3, 000.00 

1, 366.00 
406.80 
211.20 
601.00 
300.00 
60.00 
580.00 
•0.00 
182.60 
217.00 
62.60 
270.00 
116.00 
146.00 
140.00 
350.00 

1, 680.00 
000.00 

7, 503. 75 
700.00 
200.00 
170.00 
18.00 


93,031.35 


Dec 


1,18H. 


Jolyl,  US7. 


«0.M 

82.00 
.03 
.25 
.35 
.36 
1.25 
0.00 
16.00 
.02i 
150.00 
186.00 
50.00 
20.00 
50.00 
20.00 
.18 
.40 
.00 
.60 
.70 

.20 
LOO 
4.00 
425.00 
180.00 
6, 000.00 
360.00 
100.00 
.45 
.18 


Deo.20, 18M. 
Oot.  1, 1807. 


Coniract  in  force. 

Douglas  &  Andrews,  Baltiiuore,  Md.,  constraction  of  wharf  and  emplacuneDto, 
dated  December  16,  iipproved  Decerabcr  31.  1896 ;  date  of  eommeaCQDten^  Deoember 
23, 1896;  date  of  completion,  September  1,  1897. 


3  J. 

DEFENSES  OF  HAMPTON  ROADS,  VIBOINU. 

OflBcer  in  charge,  Capt.  T.  L.  Casey,  Corps  of  Engineers,  with  Lieut 
0.  W.  Katz,  Corps  of  Engineers,  under  his  immediate  orders  uutil 
October  1,  1896j  Division  Engineer,  Col.  P.  C.  Hains,  Corps  of 
Eugiueers. 

Emplacements  and  platforms  for  two  10-inch  guns. — A  project  for  the 
construction  of  emplacements  for  two  10-inch  guns  was  approved  Juoe 
11,  1891,  and  an  allotment  of  $158,848  made  for  their  constraction. 
Since  that  date  $3,774  has  been  provided  in  addition,  by  transfer  from 
other  works,  and  another  allotment  of  $1,300  made  for  the  work,  increas- 
ing the  total  amount  provided  for  the  construction  of  the  emplacements 
to  $163,922.  Of  this  amount,  $3,157.48  was  expended  in  building  a  rail- 
loatl  back  of  the  fort  to  connect  with  the  Chesapeake  and  Ohio  track, 


Digiiized  by 


APPENDIX  3  FORTIFICATIONS. 


657 


and  can  not  properly  be  considered  as  a  part  of  the  cost  of  constmcttng 
t^e  emplacements. 

At  the  dose  of  the  fiscal  year  1896  these  emplacements  were  com- 
pleted ezoeptinj^  the  following  minor  details:  Cement  washing  vertical 
walls,  whitewashing  magazines,  erectiug  ammunition  trollCTS,  and  fill- 
ing gap  at  south  end  wttiL  sand  and  covering  slope  with  soil  and  sod. 

OperatioDB  during  the  fiscal  year  have  been  confined  to  the  comple- 
tioQ  of  the  nnflnished  work. 

An  allotment  of  $10,292  was  made  July  26, 1895,  for  the  platforms 
for  these  emplacements,  which  were  to  be  constructed  for  10-iuch  Buf- 
fington-Crozier  disappearing  carriages.  These  platforms  were  com- 
pleted at  the  beginning  of  the  fiscal  year  with  the  exception  of  sodding 
a  small  Hurfoce  in  the  rear  of  the  shell  recesses  and  the  erection  of 
cranes  for  raising  ammunition. 

Three  ammunition  cranes  have  been  provided  for  each  platform*  at 
an  aggregate  cost  of  $630.  The  surface  back  of  the  shell  recesses  has 
been  covered  with  40  cubic  yards  of  soil  and  clay  and  140  square  yards 
of  sod.  Of  the  disbursements  made  during  the  fiscal  year,  $150.62 
was  expended  on  the  construcfaon  of  the  railroad  connecting  with  the 
Chesapeake  and  Ohio  tracks. 

The  carriages  and  guns  were  received  eurly  in  the  fiscal  year  and  the 
work  of  mounting  them  ui>on  their  platforms  was  completed  in  Decem- 
ber, 1896.  This  work  was  done  by  the  garrison  at  Fortress  Monroe. 
On  March  22, 1897,  under  authority  of  the  Secretary  of  War,  these 
emplacements  were  turned  over  to  the  commanding  officer  of  Fortress 
Monroe,  Va.,  for  the  nse  of  the  troops  of  his  command. 

The  concrete,  sand,  etc.,  required  in  constructing  this  two  gun  bat- 
tery, the  cost  of  each  item  in  place,  and  the  total  cost  of  construction 
may  be  stated  as  follows,  and  includes  all  items  of  expense  except  office 
expenses.  The  sand,  soil,  clay,  and  sod  were  available  on  thereservation. 


EmplMemeuts: 

18,268  cnblo  yardB  of  Boeendale  cononte,  Id  place,  at  $8.883  $134, 666. 89 

20, 872  caliio  ;  ards  of  rand,  in  place,  at  40  cents   8,  S48. 80 

1,587  onbio  yards  of  soil  for  slopea,  in  place,  at  75  cents   1, 190. 25 

1,587  cubic  yards  of  olay  for  slopes,  in  place,  at  76  cents   1, 190. 25 

6,051  square  yards  of  sod  for  slopes,  in  place,  atSB  cents   2, 117. 85 

Trolleys  for  unmunition  service   366. 67 

DooFB,  complete,  and  stone  faolnga  for  doorways  ^   6, 689. 61 


Total,  for  emplacements   '144, 560. 23 


Platfornas: 

115  cubic  yards  of  Portland  concrete,  in  place,  at  $9.50   1,  092. 60 

549  cnbic  yanis  of  Rosendale  concrete,  in  place,  at  $7. 75   4,  256. 75 

4,700  square  fSMt  of  granoUtbio  finish,  at  .133  cents   626. 25 

1,577  oobio  yards  of  sand  for  fill,  in  place,  at  45  cents   700. 65 

Stone  for  doorways  and  steps   643. 74 

88  steel  l>o]t8,  fitted  with  vibration-proof  nuts   586.24 

Iron  work  for  platforms  and  setting  base  rings  and  index  circles.  - .  768. 71 

764  linear  feet  steel  anf|;les,  I-beams,  and  plates   339. 05 

20  cubic  yards  of  soil,  in  place,  at  40  cents  .     8.00 

20  cubic  yards  of  olay,  in  place,  at  40  cents.   8. 00 

140  square  yards  of  sod,  in  place,  at  36  cents   60. 40 

6  ammunition  cranes,  in  place   730.48 


Total,  for  platforms   9, 819. 77 


Total  coat  of  battery   164, 879. 99 


>  $10, 490. 94  is  included  in  the  cost  of  above  items  for  removing  old  concrete  plat- 
taxnUf  magazines,  etc.,  when  tiiia  work  was  oommeuoed. 

BHG  97  42 
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Monqf  9taUmmt». 
Kicn.4onaKTB. 

July  1, 1896,  bftlanoe  anexpended   $4,196.96 

June  SO,  1887,  umHint  ■llotted  during  itoeal  year   1, 300. 00 

5,496.96 

June  90, 1897,  amoant  expended  during  flsoal  year   3, 882. 79 

July  1, 1897,  balance  nnopended...   1.614.  IT 

July  1, 1897,  outstanding  liabiUtlea   918. 74 

July  1, 1897,  balance  available   666. 43 

PLATFOBm. 

July  L1896,  balance  unexpended   «1, 836. 45 

June  80, 1897,  amount  expended  dating  the  flBoal  year   1,  04 

July  1, 1897,  balance  unexpended  '   196. 41 

AUo^MnU. 

EMFLACXMKKTS. 

Act  February  24, 1891,  allotment  of  June  11. 1891  «158, 848.00 

Aet  July  23, 1892,  allotment  of  July  26, 1896   3,774.00 

Aet  Maroh  3, 1897,  allotment  of       20^  1897   1,  SOO.  00 

Total  fbremplacemente  '.  10^922.00 

PLATrORMS. 

Ast  Haroh  2, 1895,  nUotment  of  July  26^  1896  «10, 292. 00 

Totaltorpl»tfonnB   10,292.00 


^placment  and  pla^orm  fw  ons  10-inch  gun,— the  sam  of  $64,000 
was  allotted  for  the  constraction  of  this  emplacement,  and  $5,020  for  the 
platform.  Nine  thoasand  Beven  handred  and  aeTenty-foor  doUara  of 
the  former  has  since  been  transferred  to  other  works,  making  the  total 
amount  provided  for  the  emplacement  $54,226.  Of  this  latter  amoont 
$626.43  has  been  expended  for  materials  needed  in  the  constraction  of 
the  railroad  connecting  with  the  Chesapeake  and  Ohio  tracks. 

The  emplacement  lacked  but  little  work  to  complete  it  at  the  close  of 
the  fiscal  year  1896,  and  the  work  during  the  present  fiscal  year  was 
carried  on  with  this  end  in  vjiew,  and  consisted  of  cement- washing  the 
vtttical  walls,  white-washing  magazines,  painting  doors  of  same,  and 
erecting  trolleys  to  convey  ammunition. 

The  platfiarm  for  this  emplacement  had  been  completed  during  the 
fiscal  year  1800,  with  the  exception  of  the  cranes  for  hoisting  aaunanl- 
tion,  and  titese  are  now  in  position.  The  carriage  and  gun  have  been 
received  and  mounted  and  turned  over  to  tiie  commanding  oflBcM*  of 
Fort  Monroe  for  the  use  of  troops  of  his  command. 

The  emplacement  and  platform  were  oonstracted  by  hired  labor  with 
material  purchased  under  contract  as  far  as  practioable.  The  cost  of 
the  emplacement  and  platform  is  as  follows: 

Emplacement: 

8,S13  cubic  yards  of  Rosendale  concrete.  In  place,  at  94.9866   $41, 444. 62 

9,818  cable  yards  of  sand,  in  plaoe,  at  40  ceota   3,927.20 

1,186  oubio  yards  of  clay  and  soil  for  slopes,  in  plaoe,  at  60  ceots....  711.00 

2,266  square  yards  of  sod,  in  plaoe,  at  86  oenta   702.76 

Doors  complete  and  stone  facing  for  doorvays   1,863.67 

Trolley  for  ammunitionserTice.....  ,   183.8S 

Totalcoet  of  emplacement..   4^812.47 
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Flatfimn: 

81  oabio  ywds  of  Portland  concrete,  in  place,  at  ^.60   $679. 60 

253  eubic  yaxAa  of  Roeendale  concrete,  in  place,  at  97.75   1, 960. 75 

2,350  eqaare  feet  of  granolithic  flniah,  at  .183  oente   312. 56 

391  cable  vardB  of  sand  for  fill,  inplaoe,  at  40  cents   156.40 

Stone  for  aoonrays  and  stepe   321. 87 

16  cable  yard*  of  Boil  and  day,  in  p3aoe^  at  40  omts   6. 00 

60  square  yahle  of  «od,  in  place,  at  86  eenta   21. 60 

44  Bteel  bolts,  fitted  with  vlbialion-proof  nnti   298. 06 

Inmwork  for  platform  and  setting  tiaae  ring  and  index  fdndea   424.49 

382  linear  faet  of  steel  I-beame,  angles,  and  platee   174. 45 

3  ammuBltion  oranaa  in  plaoe  L   875.68 


Total  ibr  platform   4,681. 29 


Total  for  1  gnn  battery   52, 943. 76 


The  above  inolndes  all  expenditures  made  in  conoection  with  the 
work,  except  office  expenses.  The  sand  was  available  on  the  Fort  Mon- 
roe reservation,  as  was  the  clay,  soil,  and  sod. 

Money  statements. 


Jnly  1, 189%  balance  nnexpended   $1, 084. 48 

Jane 80, 1897, amount expraided  dnringflaoal  year   1,011.00 

Jnly  1, 1897,  balance  nnexpended   13. 48 

July  1, 1897,  ontetanding  llabilitiee   13. 48 

FUTFORM. 

Jnly  1, 1806J>alanoe  nnexpended   4770. 27 

Jane  SO,  1887,  amoant  expended  daring  fiscal  y  ear   577.  OS 

Jnly  1, 1897,  bala  ce  nnexpended   193. 25 

Jnly  1, 1897,  outstanding  liabilities   169. 85 

Jnly  1, 1897,  balance  available   23. 40 

AUoimenU, 

BMFL.ACKUKNT. 

Act  Joly  23, 1893,  allotment  of  Nmrember  8, 1893   964,000.00 

TAnsferred  to  other  works   9, 774. 00 

Amoant  available  for  emplaoemsnt   64, 336. 00 

PLaTTORH. 

Act  March  2, 1895,  aUotment  of  Jaly  26, 1885   95, 020. 00 

Total  tor  emplacement  and  platform   58, 246. 00 


Single  10-inch  gun  emplacement. — With  fands  appropriated  by  the  act 
of  March  3, 1897,  it  is  proposed  to  constrnct  au  emplacement  for  a  10- 
inch  gnn  mounted  on  an  experimental  disappearing  carriage,  model 
1894.  Flans  and  estimates  are  now  in  coarse  of  preparation,  in  order 
that  i^inds  may  be  provided  for  constructing  the  emplacement. 

Mortar  battery. — Two  allotments  of  $100,000  each  have  been  made 
for  the  oonstrnctioD  of  this  battery,  which  is  to  contain  sixteen  12-inch 
mortars,  with  the  four  pits  placed  in  a  single  line  along  the  sand  dunes. 

The  work  which  had  been  done  at  the  close  of  the  fiscal  year  1806 
was  of  a  preliminary  nature,  such  as  extending  the  railroad  to  the  site 
of  the  battery,  repairing  the  old  roadbed,  removing  and  reereotang 
plant  used  in  the  construction  of  the  emplacements,  clearing  the  site 
of  nnderbrash,  and  excavating  about  6,000  cubic  yards  of  sand  for  the 
foundation  of  the  battery. 

During  the  month  of  August,  1896,  the  first  concrete  was  placed,  and 
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this  work  has  been  continued  during  all  fitvorable  weather.  At  the 
close  of  the  fiscal  year  all  concrefe  in  the  pits,  wing  walls,  and  main 
work  was  in  position  excepting  that  which  is  to  extend  over  the  sand 
slope  to  protect  It  frotn  the  blast  of  discharge.  This  work  can  not  be 
done  until  after  the  sand  coveriDg  has  been  placed  and  settled. 

In  coastrnctiug  the  battery,  the  amount  of  concrete  mixed,  placed, 
and  rammed  in  the  differeut  parts  of  the  battery,  and  its  cost,  iocludiug 
saperintendence  and  repairs  to  plant,  is  as  follows: 


In  main  work  

In  wiDK- walls  

In  platforms : 

Portland  

BoMndale  

In  pusagewftjra  between  pits  

In  M8s»geiri^  and  floors  of  main  work. 
Ja  tower  «  Mttef^  


Cnblo 

Per  cnbio 

yards. 

yard. 

10,2»4 

•4.92 

1,58S 

6.07 

fftl 

7.M 

S28 

6. 10 

703 

S.16 

ft.  22 

41 

6.U 

Except  in  the  platforms  of  Pita  Nos.  2,  3,  and  4,  Boseudale  cement  of 
the  Beach  brand  was  used  exclusively.  A  layer  of  stone  was  placed 
in  the  bottom  of  the  platform  of  Fit  No.  2,  and  upon  this  concrete  was 
thoroughly  rammed.  The  platforms  of  Pits  Kos.  3  and  4  are  wholly  of 
Portland  cement  concrete,  while  those  of  Pit  ^No.  1  are  in  considerable 
-pvat  of  cut  stone  and  were  constructed  for  the  model  1^94  carriage. 
The  remaining  platfonns  are  designed  for  the  1896  model.  About  one- 
half  of  the  concrete  in  the  platforms  was  mixed  by  hand,  increasing 
the  cost  somewhat.  The  concrete  portion  of  the  platforms  was  com- 
pleted December  1, 1896. 

The  work  of  placing  the  sand  covering  over  the  main  work  was  com- 
menced in  June,  1897,  and,  together  with  that  removed  and  used  in  the 
slopes  when  the  foundation  was  excavated,  20,200  cubic  yards  of  sand 
had  been  conveyed  and  placed  at  the  close  of  the  fiscal  year,  at  an 
average  cost  of  26  cents  per  cubic  yard  in  position. 

For  the  purpose  of  conveying  and  depositing  the  sand  on  the  battery 
an  inclined  track  has  been  laid,  extending  from  the  south  end  of  the 
battery  behind  the  numerous  sand  dunes.  Tlie  sand  is  loaded  into 
dump  cars  and  then  pushed  up  on  the  main  work  by  a  locomotive,  fuid 
deposited.  The  fill  was  commenced  at  the  south  end  of  the  battery, 
and  the  track  is  extended  over  the  main  work  as  the  fill  proceeds. 

The  material  for  the  battery,  with  &e  exception  of  4,116.65  and 
5,831.32  cubic  yards  of  1  and  2  inch  broken  stone,  respectively,  was 
purchased  by  invitation  of  proposals  in  the  usual  manner.  Award  in 
each  instance  was  made  to  the  lowest  bidder.  The  material  was  deliv- 
ered in  vessels  alongside  the  Engineer  wharf,  and  was  unloaded  hj 
the  United  States  and  hanled  over  the  railroad  to  the  site  of  the 
battery. 

The  amount  and  nature  of  materials  purchased  and  delivered  in  this 
manner  during  the  fiscal  year  is  as  follows: 

33>  377. 63  barrels  of  Roeendale  cement. 
1, 198  ItarTels  of  Portland  cement. 
7, 115.66  cubic  yards  of  l-inch  brokeu  Btone. 
10, 831. 82  cubic  yards  of  2-iitch  broken  stone. 
208, 879  feet  B.  M.,  of  yellow-plue  lumber. 

64j)iere8  of  dimension  stono,  18  inches  by  3  feet  by  6  feet  3  inches. 

207  linear  feet  of  ateel  channels. 
6,126  linear  feet  steel  I-beanu. 
397,5  linear  feet  7-angles. 

634  steel  bolts  and  washers. 

208  tons  of  coal. 
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Id  addition  to  the  above,  the  fbllowing  material  iras  purchased  a^d 
delivwed  iu  the  same  manner  for  use  in  eonstraoting  the  railroad  con- 
necting with  the  Chesapeake  and  Ohio  tracks: 

70^  tons  45-ponnd  steel  raili. 
2,492  railroad  ties,  7  by  8  by  7. 
6, 500  pounds  railroad  spikes. 
340  anglejoiata,  witil  bolts. 
2  fro^s. 

2  split  switches. 
2  switcb  Btftods. 
40,190  feet  B.  H.,  of  lamber. 

The  necessary  labor  for  constmcting  this  railroad  was  paid  for  from 
ftinda  provided  &r  this  battery,  and  the  material  &om  fiinds  for  other 
works.  The  total  cost  of  the  railroad  was  $10^570.22,  of  which  $5,449.94 
was  for  labor  and  $5,120.28  for  material. 

The  total  amoont  expended  to  the  dose  of  the  fiscal  year  1897  on 
account  of  this  battery  is  $132,061.88. 

Monejf  atatemwL 


Jane 30, 1896,  balance  nnexpended  «88,413.0e 

June  90, 1897,  amonnt  Allotted  daring  fisosl  yesr   100, 000. 00 

188,  m  09 

Jnne  SO,  1897,  amoont  expended  daring  flsoal  year...   131,074.97 

Jnly  1, 1B97,  balance  unexpended   67,338. 12 

July  1,  1897,  oatatanding  liabilities   4, 094. 30 

Jnly  1, 1897,  balance  available   63,243.83 

AUotmmU. 

Act  Febraary  34,  1891,  allotment  of  March  18,  1896   «6, 118. 60 

Act  Mareb  2,  1896,  allotment  of  March  11,  1895    94, 881.M> 

Act  Jnne  6,  1896,  Allotment  of  Jnly  1, 1^   100,  ODD.  00 

Total   200,000.00 


Hat  of  all  DOfffroeto  in  /oree. 


IStmat  sad  sddnas  of  orateMtor. 

Date  of 
approval  of 
oontTKet. 

Dote  of 
berlDDfnjcde- 
UToriM  of 
materialt. 

Date  of 
expiration  of 
ooatrut. 

J.H.UIddeitdoif,  Richmond,  Ta  

Jun«  18, 189e 

Jalv  81, 18H 
Jiily  16, 18M 
July  1.189S 
July  28,  IBM 

Atiff.  11,  im 
Sefi.  5,I8M 
May  34,1697 
Not.  W,liM 

C.H.BuU.  iroTfolk,Vft  

JnneU,  18M 
Jone  30, 1896 
Ans.  S,U8e 

I.RWT«tioeTi1le  Cement  Co.,  New  York.  S.Y  

Bange-finder  tower.  -An  allotmentof  $1,800  was  made  from  the  appro- 
priation for  gnn  and  mortar  batteries,  act  of  March  2, 1895,  for  tlie  con- 
stmotion  of  a  tower  and  shelter  for  a  Lewis  Bange  Finder,  in  accordance 
with  the  plans  and  estimate  for  the  same,  snbmltted  nnder  date  of  Sep- 
tember 30, 1896. 

The  site  for  this  range-flnder  tower  had  previously  been  selected  by 
a  board  of  officers  convened  for  that  purpose. 

Bids  for  eonstraoting  the  tower  were  invited  by  public  notice  of  fif- 
teen days,  and  were  opened  December  3U,  1896,  the  lowest  bidder  being 
Holtzclaw  Bros.,  of  Hampton,  Va.,  at  tl,179,  with  whom  a  contract  was 
entered  into  for  the  work. 

The  tower  was  completed  and  turned  over  to  the  commanding  officer 
of  the  post  in  April,  1896.  The  tower  was  erected  in  two  matnally 
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i&depeudent  sections,  the  inner  section  being  of  brick,  10  feet  in  diam- 
eter at  the  base  and  5  feet  at  the  top,  2  feet  in  diameter  on  the  inside 
throoghoat,  and  41  feet  6  inches  in  height  abore  the  level  of  the  terre- 
pl^.  The  top  of  the  brick  tower  is  capped  with  a  block  of  concrete 
5  feet  in  diameter  and  1  foot  thick.  Six  sections  of  wroaght-iron  pipe, 
filled  with  concrete,  were  placed  in  the  concrete  cap  to  carry  the  base 
ring  of  the  range  finder.  These  pipes  project  31  inches  above  the  top 
surface  of  the  cap.  The  outer  section  consists  of  a  timber  trestle 
anchored  to  four  concrete  piers  with  l^inch  anchor  bolts  and  inde- 
pendently supporting  the  shelter  for  the  range  finder.  This  honse  is 
14  by  14  by  8  feet  inside  dimensions.  The  roof  is  pitched  on  four  sides 
and  covered  with  tin.  A  window  14  by  2^  feet,  without  sash  or  glass, 
was  provided  for  the  aide  of  honse  facing  the  channel  approaches,  sJao 
one  each  on  the  north  and  aonth  side  extending  halnray  across  the 
house.  Within  the  wooden  tower  there  is  a  stairway,  with  double  rail- 
ing. The  timber  part  of  the  tower  received  two  coats  of  p^nt  of  a 
color  which  it  is  hoped  will  render  it  as  inoonspionons  as  possible. 

The  ftamework  of  the  trestle  was  not  inolosed  when  first  constnicted, 
but  on  account  of  the  vibration  of  the  brick  tower  from  wind  pressure 
it  became  necessary  to  do  this  eventually,  corrugated  iron  being  nailed 
to  the  framework  of  the  enter  tower.  This  cost  $270,  including  two 
coats  of  paint. 

Although  this  tower  is  well  constmcted,  it  can  not  be  said  to  be  com-  . 
pletely  sncoessftil  for  the  purposes  intended;  for,  owing  to  its  great 
height  and  necessarily  limited  weight  and  spread  of  base,  it  vibrates 
perceptibly  on  moderate  shock  at  the  top.  If  such  disturbances  are 
avoided,  however,  it  will  probably  serve  for  accurate  observations  witii 
the  range  finder. 

The  total  cost  of  the  tower  was  91,741.14. 

Money  statement. 

Jane  30,  1897,  amount  allotted  daring  flBoal  year   $1, 800. 00 

Jane  30,  1897,  amoant  expended  daring  fiKUU  year  -   1,  741. 14 

Jaly  1, 1897,  balaDoe  niieq>«ided   68. 86 

AUotmmU 

Aet  March  2, 1886,  allotment  of  Deeember  8, 1896  1 .   «1, 800. 00 


Aiitraet  of  bid$  for  eon$tntoting  a  tower  and  wooden  InUld^  reetived  in  rewponMe  to 
pnbUo  motion  daUd  Deeember  18,  2S96,  and  under  epeotfiMtUoue  of  the  eame  date,  and 
opened  h$  (kgft.  nomae  L.  Caaej/,  Corpe  of  Enftneert,  Deo&mher  SO,  1896. 


■So. 

"Suan  aad  addrsM  of  Uddar. 

Amomtt 
bid. 

Beaurka. 

1 

*l.aH 
1,179 
1,SI0 
S,»0 

3 

LowMtbid. 

S 

4 

*  CMitnot  «Btand  Into  Jeaxmrj  U,  UtT. 
Amonnt  available  for  work  ondw  oontraot^  $1,800, 


Xtot  ^  all  eoKfroefo  htforee. 


KaiM  Bad  addxau  of  oontnotor. 

Data  of  sv- 
proralOT 
ooBtraet. 

Data  of 

beglDiiiiig 
vork. 

Data  of  OX' 
^ration  of 
eontnwt. 

Feb.  •,1807 

Jan.  11,1807 

Har.  n,18l7 
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Breakwater  and  he€tch  protectitm. — No  funds  were  available  for  this 
work  dnring  ttie  fiscal  year.  Both  the  breakwat^  between  thejiorth 
end  of  the  Hygeia  Hotel  and  the  Engineer  Wh^  and  the  jetties 
extending  from  the  shore  are  in  good  condition,  except  that  in  one  part 
the  upper  surface  of  the  concrete  sea  wall  has  been  warped  off  hj 
expansion  caused  by  the  sun's  heat.  The  nsefiilness  of  the  jetties  m 
protecting  the  beach  irom  erosion  becomes  more  apparent  each  year,  as 
the  beacli  still  continues  to  make  oat  toward  the  outer  end  of  the  jetties. 

Water  wpplp, — No  work  has  been  done  and  no  ftinds  have  been 
expended  during  the  fiscal  year.  The  recommendations  in  the  last 
annual  report,  given  on  pages  497  and  498.  part  1  of  Aniniftl  Bepoit 
of  the  Ohief  of  Engineers,  1806,  are  renewed* 

Monejf  statement. 


July  1,  1896,  balance  unexpended  (5,906.95 

July  1,  1897,  balance  onexpeuded   6, 908. 95 

Act  Febraary  24, 1891  (8,000.00 


SEWESAOB  STSnUCf  PORT  UONBOB,  TIBOINIA. 

The  work  on  the  sewerage  system  has  been  confined  to  the  completion 
of  the  flushing  system  and  the  connection  of  the  three  sets  of  quarters 
on  the  street  bank  of  the  Hygeia  Hotel.  The  cost  of  the  former  was 
1 1^.04  and  of  the  latter  1683-80. 

Under  authority  of  the  Secretary  of  War,  the  post  quartermaster  at 
Fort  Monroe,  Va.,  assumed  charge  of  the  operation  and  maintenance  of 
the  system  on  September  1, 1896. 

A  fall  rex)ort  of  the  construction  of  the  system  was  submitted  Novem- 
ber 9, 1896,  and  printed  in  House  Document  No.  42,  Fifty-fourth  Con- 
gress, second  session:  it  is  hereto  appended. 

The  expenditures  during  the  fiscal  year  have  been  for  outstanding 
liabilities  at  the  close  of  the  fiscal  year  1806  and  for  jwrcentages  retained 
from  the  contractor  for  the  work. 

The  system  cost,  inclnding  outstanding  liabilities  given  below, 
$40,627.31. 

Money  statement. 


July  1. 189&  balance  unexpended   (1^  346. 81 

Jnne  SO,  IS^T,  amoant  expanded  daring  flsoal  year   12, 441. 12 

July  1,  1897,  balance  on  expended     805.69 

July  1,  1897,  ontatanding  llabilitieB   383. 00 

Jnly  1, 1887,  balance  avaUable   473. 69 


BEPOBT  OP  BBOBIPTS  AND  BXPSNDITUBBS  OP  OONSTBUOTIOIT  AND 
MAlNTBirANCE  OF  SEWBBAaE  SYSTBM  AT  FOBT  HONBOE,  VTBGINIA. 

[Filnted  la  Hoose  Boo,  Ko.  42,  FlAy-foorOt  Congrew,  aeeond  mbsIod.] 

UifiTED  States  ENanvBSB  Office, 

Norfolk^  Ya.y  November  5, 1896. 
Genebal:  In  accordance  with  first  indorsement,  dated  October  14, 
1806,  on  file  No.  7286-134, 1  have  the  honor  to  sabmit  the  following 
report  of  the  construction  of  the  sewerage  system  at  Fort  Monroe,  Va.: 
Congress,  by  aet  approved  August  1, 1804,  appropriated  the  sum  of 


Digiiized  by 


Google 


664      REPORT  OF  THB  CHIEF  OF  ENGINEERS,  U.  8.  ARHT. 


$37,500  for  one-half  the  coHt  of  conBtrncting  a  sewerage  system  for  all 
buil^uigs  at  Fort  MoDroe,  Ya.,  vith  the  proviso  that  t^e  owuers  of  the 
hotels  and  ofiier  noiimilitary  buildings  on  the  reaervation  should  bear 
the  other  half  of  the  expense,  and  anthorized  the  Secretary  of  War  to 
apportion  among,  assess,  and  colleot  from  the  said  owners  their  moiety 
of  the  estiuiated  cost. 

Some  of  the  owners  of  nonmilitary  buildings  considered  that  the 
amonnt  of  expenditure  contemplated  by  Congress  was  greatly  in  excess 
of  the  necessary  cost  of  a  sewer  system  sufficient  for  the  requirements 
of  the  military  and  nonmilitary  residents  at  Fort  Monroe,  and  it  was 
then  decided  to  employ  a  civilian  expert  to  design  and  submit  an  esti- 
mate of  the  cost  of  a  suitable  system.  Mr.  Kudolph  Bering,  C.  E.,  S.  E., 
of  Kew  York,  who  was  called  upon  for  this  information,  submitted  a 
plan  for  a  system  estimated  to  cost  $41,320,  but  suggested  that  it 
might  be  well  to  invite  bids  for  extra  concrete,  timber,  and  brick  work, 
in  Cf^  additional  quantities  should  be  reqnirod.  The  amonnt  of  this 
estimate  was  therefore  increased  to  $45,000,  to  cover  any  work  as  above 
mentioned,  and  to  provide  for  cost  of  inspection,  supmntendencejj'ee 
of  exx)ert,  and  incidental  expenses.  By  order  of  the  Secretwy  of  War 
the  moiety  was  assessed  on  the  nonmilitary  owners  and  occupants  of 
buildings  on  this  basis  of  cost,  they  being  notified  by  personal  service, 
in  compliance  with  the  provisions  of  the  act,  on  November  12  and  13, 
1894,  of  the  amounts  severally  assessed  against  them  for  the  construc- 
tion of  the  sewerage  system,  and  at  the  same  time  directed  to  deposit 
the  amount  indicated  in  the  notice  with  the  National  Metropolitan 
Bank,  Washington,  D.  C,  on  or  before  December  14, 1S94,  the  said  bank 
having  been  designated  by  the  Secretary  of  War  as  the  depository  for 
the  funds  collected  from  the  nonmilitary  owners. 

Before  the  system  had  been  completed,  it  became  evident  that  its  cost 
would  exceed  $45,000,  and  Congress,  by  joint  resolution  approved 
April  24, 1890,  amended  the  proviso  in  the  act  of  August  1,  1894,  that 
the  owners  of  nonmilitary  buildings  should  bear  one- half  of  the  expense 
of  its  construction,  and  authorized  the  expenditnro  of  $5,000  from  the 
appropriation  of  August  1, 1884,  in  addition  to  the  amount  set  aside  by 
the  Secretary  of  War  as  the  Government's  quota  of  the  expense,  mak- 
ing the  total  amount  provided  $50,000,  including  the  amount  ($^,600) 
collected  from  the  nonmilitary  owners  of  buildings. 

The  following  table  shows  the  per  cent  of  the  moiety  assessed  upon 
each  of  the  hotels  and  other  o\vners  of  nonmilitary  buildings  at  Fort 
Monroe,  Ya.,  together  with  the  amount  ot  each  assessment  and  the 
date  of  payment: 


n^to  of  de- 


of 


A»owit 

of  UMM- 

]n«ot. 


rJjoua: 


ropoUtu 
Buk. 


nvfEeta  Hot«1  

CDMiiberliii  HoUt  

Sherwood  Buitil  

CbeH»|>Hike  Kud  Ohio  Hwj, 

Adftms  ExprfMw  Co  

Wm.  H.Kimberly  

Wm.  Itanleh  


>tO,067.U  Deo.  U,18U 
10.237.50  Jkn.  IB,  IBM 
1,237.  SO    Deo.  15.I8M 


247.  SO  Deo.  13, 18M 
90.00  Not.  24,18M 
157.50  Deo.  U,18H 
186.00  Dec  8,18M 
202.00  I  Dea  11, UN 
AT.  60  I  July  1,1M 
46.00  Kov.  Sl.lflM 
32.W    Deo.  S.UM 


CftpL  B.  D.  XvMU 
Kev.Meroer  


Total. 


22,600,00 
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SpecifiQgktionB  for  the  cooBtrnction  of  the  system  in  accordance  with 
the  plana  of  Mr.  Hraing  were  prepared  and  proposals  invited  by  adver- 
tisement, dated  Kovember  24, 1894.  The  proposals  received  were  opraed 
December  29, 1894,  and  were  as  fbUowa : 


Ham*  utd  MldieM  of  bidder. 


Prioe  for  en- 
tire work. 


Tb<M.  L.  Bouor,  Jr.,  UlniiMpolli,  Xhm. . 
Binklns,  3Sa^  &  Kally,  Hdunmid,  Tft. 

John  JbooU,  WumlngtOD,  Dal  , 

Ciook,  Homer  &  Co.,  Balthitore,  ICd..... 

JoBoph  Jenklno,  WUmtngbm,  Del  

IsaM  Q.  Brown,  Mew  York  City.  

Coreontn  ftCoDBell,  PitUbarg,  P»  

Owen  Pattfaoo,  Baltimore,  Ha  

T.Bresnau  tt  Co.,  Baltimore,  ltd  , 

ADavia,  Bo«u>k»,Ta.  


134,482.80 
41. 204. 90 
^S«7.00 
4S,  708.81 
47,244.60 
61,608.30 
58.  US.  70 
50.S77.80 
02,715.25 
86. 061. 40 


Non— The  different  parts  of  the  syateni  were  blS  tor  separately.  All  the  sewer  pipe  bj  the  linear 
foot;  the  flush  tanks  and  maah<des  at  a  speoitted  price  eaoh;  the  sewage  reservoir  aad  toe  pnmplag 
atalion  complete ;  the  extra  brick  masonry  and  oonorete  by  the  cable  yanl. 

The  contract  for  constmcting'  the  sewer  system  was  awarded  to  the 
lowest  bidder,  Thomas  L.  Bosser,  jr.,  of  Minneapolis,  Minn.,  on  January 
25, 1895,  the  delay  in  awarding  it  being  due  to  the  failure  of  the  Hamp- 
ton Boads  Hotel  Comply  to  deposit  the  amount  of  their  assessment 
Dntil  January  18, 1895.  The  contract  was  signed  ou  January  29, 1895, 
and  was  approved  by  the  Chief  of  Engineers,  United  States  Army,  Feb- 
ruary 1, 1896,  the  work  to  be  commenced  within  forty-five  days  after 
notification  of  award  of  contract,  or  March  12, 1895,  and  to  be  com- 
pleted on  or  before  the  end  of  the  calendar  year  1896.  The  date  of 
completion  was  extended  on  December  26,  1895,  to  March  1, 1896 ;  on 
February  29, 1896,  to  April  15, 1896,  and  on  April  25  to  June  15, 1896. 

As  it  was  subsequently  ascertained  from  borings  made  after  the 
specifications  had  been  prepared  that  the  character  of  the  bottom  at 
the  site  proposed  for  the  reservoir,  which  was  supposed  to  be  sand,  was 
too  soft  to  support  its  weight,  black  quicksand  mixed  with  mud  and 
water  having  been  shown  by  the  boring  tube  at  a  depth  of  14  feet 
below  mean  low  tide,  it  became  necessary  to  change  the  manner  of 
building  the  reservoir,  which,  according  to  the  specifications,  was  to  be 
brick,  cylindrical  in  form,  50  feet  interior  diameter,  built  upon  an  iron 
shoe  or  curb,  and  sunk  as  excavation  proceeded;  the  bottom  of  the 
reservoir  to  be  of  concrete,  conical  in  shape,  17  feet  at  the  center  and 
14  feet  ut  the  circninferenoe  below  mean  low  tide. 

The  (diange  decided  upon  after  careful  study  of  the  existing  conditions 
was  the  excavation  of  a  circular  trench  of  sufficient  width  to  allow  the 
wall  of  the  reservoir  to  be  constmcted  between  two  polygonal  rings  of 
sheet  piling,  well  shored  and  braced,  driven  from  the  level  of  gronnd 
water.  In  place  of  the  iron  shoe,  the  footing  of  the  wall  was  to  be  of 
concrete,  the  space  between  the  wall  and  the  outer  sheeting  to  be  filled 
in  as  ttie  wall  progressively  increased  in  height,  and  tlie  interior  to  be 
excavated  as  soon  as  the  wall  should  reach  permanent  ground  water 
level. 

This  method  of  constructing  the  reservoir  increased  the  cost  of  the 
work,  and  a  supplemental  contract  was  entered  into  with  the  contractor 
on  April  20,  1895,  covering  tlie  chauges  made,  the  price  agreed  upon 
being  $2,000.   The  supplemental  contract  was  approved  May  13, 1895. 

Aotnal  work  on  the  construction  of  the  system  was  commenced  by 
the  contractor  ou  April  22, 1896,  and  it  was  completed  and  in  use  by 
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all  the  inhabitants  of  the  reservation  early  in  June,  1896,  except  the 
three  sets  of  quarters  on  the  glacis  beyond  the  Hygeia  Hotel,  which 
had  been  connected  directly  with  the  ontfoU  sewer  in  accordance  with 
the  adopted  plans.  When  the  pomps  wore  operated,  the  pressure  in 
the  oat&ll  sewer  unsealed  the  traps  in  these  quarters,  permitting  the 
escape  of  foul  gas  therein.  The  quarters  had  to  be  disconnected  and 
the  laterals  stopped  with  brick  and  mortar.  Subsequently  authority 
vas  obtained  to  counecrt  them  with  the  sewage  tank  by  a  lateral  extrad- 
ing  from  the  numbole  back  of  the  Hygeia  Hotel  to  tiie  most  remote  of 
the  three  sets  of  quarters,  at  an  estimated  cost  of  $895.  The  necessiury 
materials  were  purchased  and  the  work  done  by  hired  labor  during  the 
month  of  August,  1896,  at  a  cost  of  $583.80,  including  cost  of  superin- 
tendence. 

The  plant  constructed  for  operating  the  system  consists  of  an  engine 
and  boiler  house,  coal  shed,  and  sewage  reservoir,  all  situated  on  the 
west  side  of  the  main  road  in  the  rear  of  the  engineer  storehouses. 

The  engine  and  boiler  house  is  of  brick,  38  feet  in  length,  31^  feet  in 
width,  and  19  feet  in  height  above  the  snr&ce,  and  contains  three  rooms, 
viz,  engine  and  pnmp  room,  boiler  room,  and  a  small  office  or  work- 
room. The  foundations  are  of  rubble  masonry  2  feet  thick,  and  the 
vails  are  of  hard-bnmed  brick  12  inches  in  thickness.  The  floors  of 
the  pnmp  and  boiler  rooms  are  of  concrete  and  the  office  floor  ia  laid 
with  2-inch  tongued  luid  grooved  dressed  pine.  Duplicate  engines  and 
pnmps  are  located  in  the  pnmp  and  engine  room,  being  snuk  in  a  pit  6 
feet  below  the  surface  of  the  floor,  in  order  to  decrease  the  amount  of  lift. 

The  engines  are  of  the  vertical  type,  45  horsepower  each,  and  are 
separately  connected  with  two  8-inch  centrifugal  pumps,  eacli  capable 
of  raising  and  discharging  through  the  force  main  about  1,200  gallons 
per  minute.  Two  vertical  boilers  of  30  horsepower  each  have  been 
placed  in  the  boiler  room  and  the  necessary  pipe  connections  made. 
They  have  been  connected  with  the  engines  in  such  a  manner  as  to 
enable  each  separately  or  both  together  to  supply  steam  to  either  engine. 
The  boilers  have  not  steaming  capacity  to  do  this  separately,  however, 
and  in  actual  practice  the  service  of  both  are  necessary  for  the  opera- 
tion of  either  of  the  pumps.  The  coal  shed  is  32  feet  long,  24  feet  wide, 
and  10  feet  to  the  plate.  It  is  constructed  of  wood  covered  with  corm- 
gated  iron  and  has  a  capacity  of  100  tons. 

The  reservoir  was  built  in  the  manner  indicated  above,  and  is  pro- 
vided with  a  roof  of  wood,  covered  with  tin,  and  supported  by  the  walls 
and  four  iron  columns  erected  within  the  tank.  In  order  to  relieve,  in 
a  measure,  the  pressure  against  the  wall,  the  outer  polygon  of  sheet 
piling  was  allowed  to  remain  in  position,  its  purchase  from  the  con- 
tractor for  this  purpose  being  duly  authorized  by  the  Department. 

Two  main  sewers  of  8-iuch  and  12  inch  vitrified  pipe  discharge  the 
sewage  from  the  hotels  and  other  buildings  on  the  reservation  into  the 
reservoir.  The  8-inch  main,  with  its  laterals,  drains  all  the  quarters  on 
the  Mill  Creek  road,  including  the  Sherwood  Hotel  and  the  building 
to  the  west  of  the  plant.  The  12-inch  main  extends  from  the  reservoir 
to  the  main  road,  whereit  connects  with  8  and  10  inch  pipe  mains,  the 
former,  with  its  laterals,  draining  all  the  buildings  within  the  euoiente 
and  the  latter  the  buildings  on  the  glads,  the  Hygeia  and  Chamberlin 
hotels,  and  stores  on  the  main  street  In  laying  the  main  to  the  build- 
ings inside  the  fort^  cast-iron  pipe  of  tiie  same  size  as  the  vitrified  pipe 
was  used  in  crossmg  the  moat.  This  was  laid  in  concrete  and  the 
joints  calked  with  lead. 

For  the  disposal  of  the  sewage  a  force  main  of  10  inch  cast-iron  pipe 
was  laid  to  a  point  in  the  rear  of  Engineer  Quarters  Ko.  8,  where  it  die* 
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chargeis  into  the  oatfall  sewer  of  14-iiich  vitrified  pipe  extending  to  the 
manhole  near  the  8h<Hre  end  of  Jetty  'No.  1.  From  tiiis  manhole  14-inch 
wronght-iron  pipe  mns  out  into  the  bay  to  a  depth  of  between  18  and 
10  feet  at  low  water.  The  wronght-iron  pipe  rests  on  creosoted  cross- 
ties,  secnrely  bolted  to  two  rows  of  creosoted  piles,  driven  6  feet  apart, 
16  inches  in  the  clear  between  the  rows.  Riprap  filling  has  been  placea 
aronnd  and  for  a  height  of  2  feet  on  top  of  the  pipe  to  protect  it  against 
the  action  of  the  waves.  In  order  to  preserve  it  in  salt  water  the  wronght- 
iron  oatfEill  pipe  was  given  two  coats  of  metallic  paint,  at  a  cost  of  $88.61. 
Manholes  and  flash  tanks  were  constructed  at  snitable  points. 

The  following  statement  shows  the  number  of  linear  feet  of  each  size 
of  pipe  laid,  the  number  of  manholes  and  flush  tanks  built,  and  the  cost 
of  the  constrocUon  of  the  system  under  the  contracts  witii  Gliomas  L. 
Bosser,jr.: 


Anumntof  mrlc 


Price. 


ToteL 


12,101.93  Unur  fset  S-fnflh  Tltrlfled  aemr  

S,Sei.87  Uhabf  feet  8- Inch  Tltrlfied  avwm.  

S61  linear  fmt  10-inoh  TltrlfiedMwer  

2e0.6S  lintu  fset  12-inch  vitzifled  seirer  

1,7B6  llnMr  feet  U-lnch  vltrilled  outbU  MVSr  , 

108  liDeu  feet  sewer mtms  dltob  

MD.SO  llneftT  feet  foree  main  

S80  linear  feet  vronghtinni  ontfUl  Mirer  

13  flush  tenke  

47  manholes    

286.02  cnhlo  yards  extra  oonoreto  

87.384  onblo  yards  extra  brlok  masonry  

Oonatmeting  sewerage  reservoir   

Extra  work  on  Bame  nuder  sapplemental  oontraot  

ConstmotiBg  pumping  station  and  cool  shed,  and  furnishing  and  Installing 
Ixdleni  engmes,  and  pomps  


•0.S7 
.40 
.88 
.»6 
.80 
4.40 
1.00 
fl.7S 
811.00 
60.00 
7.00 

aso 

10,846.00 
2.000.00 

7,580.00 


H  477- 40 
4,301.87 
208.33 
247.63 
1,486.00 
476.20 
640.60 
3,706.00 
780.00 
1,645.00 
1,906.18 
233.78 
lt,84L00 
3,000.00 

7,680.0Q 


Total  ooat  of  system  under  oon tracts. 


8S,U«.>2 


A  suitable  flushing  arrangement  for  the  system  has  been  provided,  at 
a  cost  of  $1,856.04.  The  material  for  this  was  purchased  under  public 
notice  and  the  necessary  labor  hired  to  do  the  work.  A  tank  for  the  ^ 
purpose  of  storing  water  obtained  &om  driven  wells  was  placed  upon  a 
frame  near  the  pumping  station  and  a  small  pump  purchased  and 
installed  in  the  pump  house  to  force  the  water  into  the  tank.  Iron  pipe 
of  suitable  size  connects  this  tank  with  the  14  flush  tanks. 

The  following  gives  the  items  of  cost  of  the  sewerage  system : 


For  work  nnder  contracts  "939, 919. 92 

FaTchase  of  oater  ring  uf  sheet  piling  and  extra  granite  sills  : ....  601. 18 

CoBstraoting  flnshing  Bystem   1, 866.  Oi 

BnUding  lateral  to  three  sets  of  quarters  on  glacis  beyond  Hygela  Hotel.  683. 80 

Cost  of  inspeotion  of  work  under  contract   3,069.21 

Traveling  expenses  of  inspectors,  etc.... ..  , ...  ......   102, 02 

Changing  laterals  to  quarters  on  Mill  Creek  road   161. 96 

Painting  wronght-iron  ontfall  sewer....   88.61 

Fee  of  expert  and  traveling  expenses   1, 027. 36 

Mileage  paid  to  offieers   66. 12 

Salaries  of  assistant  engineer,  clerk,  and  copyist   1, 896. 00 

Printing,  advertising,  and  stationei^                                        ......  161. 81 

Telegraphing   6.88 

LabOT  and  material  in  laying  out  work   168. 18 


Total  cost  of  sewerage  system   19, 191. 11 


*  Three  thonsand  nine  hnndred  and  ninety-three  dollars  uid  slxty-fonr  cents  of  this 
amonnt  has  not  yet  been  paid  the  contractor,  as  the  specifications  provided  that  one- 
half  of  the  percentages  retained  from  payments  made  daring  the  progress  of  the 
work  shonla  be  held  for  a  period  of  one  year  from  the  date  of  completion  of  the  oon- 
traet,  anc^expenditores  made  dnring  that  time  for  repairs  to  the  system,  on  account 
of  fikulty  oonstmoldon,  be  dedncted  therefrom,  and  we  balanoe  remaining,  or  all,  In 
oaw  no  dedncptions  were  made,  to  be  paid  at  the  eviration  of  that  time. 
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The  expeaditores  to  date  amoant  to  $45,197.77,  of  which  $21,388.82 
hajs  been  paid  from  the  fund  collected  from  the  owners  of  the  uonmili- 
tarybaildings  on  the  reservation,  and  $23,808.95  from  the  appropriation 
provided  in  the  act  of  August  1, 1894,  leaving  balances  at  this  date  for 
the  former  of  $1,111.18,  and  for  the  latter  $3,(391.05.  When  the  amonnt 
retained  iVom  the  contractor  is  expended,  no  fimds  will  remain  to  the 
credit  of  -  the  nonmilitaiy  fand,  and  8honld  there  be  no  additiontd 
ezpencie  a  balance  of  $808.59  will  remain  from  the  amoant  appropriated 
for  the  work  by  the  GoTommeut. 

Bespectftally  submitted. 

Thob.  L.  Casey, 
Captain,  Corps  of  Engineen, 

Brig.  Gen.  William  P.  Oeaiohill, 

Chief  of  Engineers,  XJ.  8.  Army,  Washington,!).  0* 

[Flnt  indoraemBDt.] 

Office  Chief  of  EvamEEBS,  XT.  S.  A., 

November  SOj  1896. 
Bespectiiilly  submitted  to  the  Secretary  of  War,  in  compliance  with 
xnstruotioiis  of  October  13, 1896. 

W.  P.  C&AiaHILL, 

Brig.  Oen.,  Chief  of  Engineers. 


AflfllBTANT  QUABTXRMASTKR'S  OfFIOK, 

Fort  Monroe,  Va.,  Augu$t  S,  1896. 

Sir  :  I  hftTA  the  honor  TMpeotfblly  to  report  tlie  operatloiiB  of  tta«  qnartennaster^ 
department  at  this  «tation  in  carryiDg  out  the  jpTovisioaa  of  the  act  of  CoDgrees 
approved  Angnat  1,  1894,  in  the  collection  and  aitibnrseinent  of  the  fnads  therein 
authorized  and  for  the  purposeB  stated,  as  regards  sewer  maintenance,  wharf  repair 
and  maintenance,  and  for  the  repair  and  operation  of  roads,  pavement,  streets,  Ugnts, 
and  general  police,  during  the  tioonl  year  ending  June  30,  1896. 

This  work  baa  been  done  nnder  the  rules  and  regnlations  ns  published  in  circular 
of  KoTSmberS,  1894,  War  Department,  Adjntant-OeaerarB  Office. 

This  report,  aa  fikr  aa  the  sewer  system  u  oonoemed,  only  embracm  the  items  of 
maintenance  since  construction,  its  oonstruotion  having  devolved  upon  the  Gugfoeer 
Department  of  the  Army. 

For  the  objects  anthorized  in  the  act  aWve  quoted  the  act  of  Coagress  approved 
March  2,  18%  (act  making  appropriations  for  fortifloations  and  otiier  works),  makes 
the  following  appropriations: 

fiqwir  and  mainiManae  o/  wharf. 


For  labor  and  material  to  rtdeck  one-third  of  main  pier  9S,  179. 00 

Labor  and  material  to  redeck  apron  of  pier   ..      4^  00 

Sixty  oak  fender  piles   1, 600. 00 

Labor  and  material  to  renew  oak  binders  to  pier   S3&.  00 

Wharflnger's  salary   %  090. 00 

Laborer  cleaning  wharf   480.00 


Inall  ^   6^680.00 

One-half  said  sum  to  be  supplied  by  the  United  States,  $3,290. 
For  the  objeets  above  stated  the  "  water  navigation  companies  nsing  the  wliarf 
were  aBsessed  and  paid  the  following  snms  under  the  rules  quoted  above,  vis: 

Baltimore  Steam  Packet  Company  :   $860.  IT 

Old  Dominion  Steamship  Company   923. 45 

New  York,  Philadelphia  and  Norfolk  Railroad   618. 29 

Norfolk  and  Washington  Steamboat  Company   603. 39 

Virginia  Navigation  Company   176. 70 


Total  ,  8,290.00 
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Oat  of  these  boiiu  the  following  expenaes  irwe  incaned  and  paid,  viz ; 

For  fender  piles  and  oak  binders   $764. 12 

For  lenewing  and  repairing  decking   2, 202. 00 

Sftlaryorwharflngar   900.00 

Salary  of  laborw   430,00 


Total  :   4,386.13 

One-half  of  the  above  amoont,  viz,  $S,I4S.06,  wHpaidby  ttwGovermnwitandtlie 
other  half  by  the  "water  navigation  oompaniw  nslDg  the  wharf."  Account  oorrent 
with  Yoacfaers  covering  above  is  herewith. 

The  act  qooted  also  makes  the  following  appropriations,  viz,  "repair  and  mainte- 
nance of  roode,  pavemeats,  streets,  Ughta,  and  general  police:" 

20,000  bnshela  of  oyeter  Bhells.  at  6  oentB  per  bushel   $1, 000. 00 

30,000  paving  brick,  at  «10  per  M.   300. 00 

150  sqnare  yards  granolithic  pavement,  at         per  yud...   337^ 

One  horse  and  cart  for  police  of  street   250. 00 

One  laborer  to  drive  same   860. 00 

Eight  street  lamps   196.00 

Ou  and  snpplies  for  same   53. 00 

One  laborer  to  care  lor  Hune   240.00 


In  aU   3,786.00 

For  one-half  this  siun  to  be  snpplied  by  the  United  States,  41,367.50. 

Maintmance  o/  sewer  system. 

One  superintendent   *1, 200. 00 

Two  enginemen,  at  $900   1, 800. 00 

Two  firemen,  at  $600   1, 200. 00 

Three  laborers,  at  $600   1, 600. 00 

One  horse  and  cart   660.00 

Coal   600.00 

Waste,  oil,  and  pnmp  repairs   250. 00 

Sewer  pipe,  cement^  etc   800. 00 


Total   7,800.00 

For  one-half  of  said  sum  to  be  sapplied  by  the  United  States,  $3,760, 

To  carry  oat  the  objects  above  listed,  the  owners  of  "Hotels  and  other  nonmilitary 

buildings  on  the  reservation,  individuals  and  corporations  doing  business  thereon,^' 
were  assessed  and  paid  the  following  sums,  vis: 

Hygeia  Hotel   $1, 077. 96  " 

Chamberlin  Hotel   1, 095. 90 

Sherwood  House   144. 07 

Chesapeake  and  Ohio  Kailroad  Company   109.64 

Hampton  and  Old  Point  Railroad  Company    950. 1 1 

Adams  Ezpreas  Company   8. 62 

William  H.  Kiraberly,  merchant   16. 67 

William  Baulch,  merchant   14. 86 

James  A.  Watkins,  merchant   21.43 

Capfe,  R.  D.  Evans,  United  States  Navy,  residence   6. 14 

Catholic  Chnnb,  ohorch  and  school   8. 36 


Total     3,447.75 

Out  of  these  sums  the  following  expenses  were  incurred  and  paid,  viz: 

For  oyster  shells  for  road   $614. 64 

For  paving  brick   336. 50 

For  gnuutfithic  sldew^ks   322. 50 

One  horse  and  cart   175.  OU 

For  street  lamps  and  oil  *.   117.  ^ 

Fuel  for  sewer  engines   177. 00 

Sewer  snpplies  _   157. 68 

Driver  of  police  cart,  nalary  one  year  -  360. 00 

Lamplighter  oaring  for  street  lamps,  one  year   340.00 

Two  o^nemen,  salary  for  April,  Hay,  and  Jnne   88(X00 

.  Two  firemen,  salary  for  April,  May,  and  June   230.  OO 

Laborer  for  Hay  and  June  •  83. 33 


Total  upended   S>  134. 06 
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Of  thii  total,  OBA-half,  viz,  «1.667.03,  was  paid  ^  th«  Uoited  States  ont  of  the 
moneya  appropriated,  and  the  other  half,  91,667.(d,  was  paid  by  the  "owners  of 
hotels  and  other  nonmilitary  buildings,  by  individnals,  and  corporations  doiog  bosi- 
ness  on  the  reserration,"  under  the  law. 

In  addition  to  the  snm  of  $S,290  colleoted  ftmn  the  water  narication  oonipaDies 
and  reported  herein  for  frharf  repair,  there  was  ohaiged  and  collected  from  the 
Hampton  and  Old  Point  Railroad  Company  using  the  wharf  the  snm  of  (162.76  for 
the  same  pmpoee,  making  the  total  collected  for wharf  repair  "  for  the  fiscal  year 
$3,452.76.  This  collection  was  made  f^om  the  Hampton  and  Old  Point  Railroad 
Company  ander  the  orders  qf  the  Secretary  of  War,  as  conveyed  in  the  letter  £rom 
the  Quartermaster-QeDeral's  Office  of  October  30,  1894  (No.  6840),  and  was  made 
nnder  the  terms  of  the  reroeable  license  granted  it  by  the  Secretary  directing  that 
tiiis  road  pay  snch  snm  as  the  Secretary  might  direct  for  the  repair  and  mainte- 
nance of  the  wharf,  ud  for  the  priTilege  of  extending  its  tracks  upon  the  wharf  for 
traffic  pnipoees. 

Unexpended  balwoes  remidning  on  hand  at  the  dose  of  the  fiscal  year  are  aTail- 
able  and  are  being  used  to  oonunae  the  work  and  objects  fbr  which  th^  were 
appropriated  and  collected. 

The  new  Mwer  system  came  into  bar  operation  the  latter  part  of  April  last,  and  is 
now  in  daily  snccessfhl  nse.  The  expense  of  its  maintenance  is  below  the  amount 
originally  estimated. 

Tne  improvemeotB  in  wharf,  streets,  lights,  pavements,  and  sanitary  police  are  in 
BttcceBsfnl  progress  and  are  being  economically  and  carefully  pashen  to  the  finish 
projected.-  The  a<1vantages  and  comforts  to  the  health  and  prosperity  of  this  com- 
munity by  the  operations  of  this  act  are  very  great,  and  the  good  effects  are  shared 
with  equal  satianotion  by  the  military  and  nomnilitary  intereaiti  of  tiie  Fort  Mtmroe 
Beswratlon. 

Tory  respeotfhUy,  John  W.  Pdujun, 

CopMa  and  ^siittoat  QKcrtenuuttr,  U.  JS.  A. 

QUABTBRMABTBB-OXNKKU,  U.  S.  A., 

WaaMmgtoK,  D.  O. 
[Tfnt  fndiinaneDt.1 

WAA  DbPARTWBKT,  QUABTBRMASTBR-QKNXRAL'S  OrFIGE, 

WoMkinston,  D.  C,  August  17,  1896. 
Respectfblly  fivnrairded  to  the  honorable  the  Seeretary  of  War. 

Obo.  a.  Wkbks, 
.^sfiftaiM  Quarfanaaslsr-Osasralj  VmUai  Statet  Armijf. 


3K. 

DEFENSES  OF  COAST  OF  NORTH  CAROLINA. 

OfflcerB  in  charge,  Lieut.  Col.  David  P.  Heap,  Corps  of  Eng^ineeis, 
to  March  12, 1897,  and  Oapt.  William  E.CraighiU,  Oorps  of  Engineers, 
after  tiiat  date;  assistant,  Lieat.  Edgar  Jadwin,  Corps  of  Engineers; 
Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

EmplacemmU  for  three  8-inck  gune. — battery  for  8-inch  rifles  apon 
disappearing  carriages  has  been  in  progress  under  contract  with  J<din 
L.  Grim,  of  Philadelphia. 

Contract  was  entered  into  for  three  emplacements  on  December  9, 1896. 
The  date  set  for  completion  is  December  1,  1897. 

March  1, 1897,  was  set  as  the  date  for  the  plant  and  material  to  be 
ready  for  concreting  to  begin.  It  was  not  ready  nntil  May  8,  when  the 
first  concrete  was  laid  in  the  battery.  Work  since  this  date  has  been 
practically  confined  to  one  emplacement,  the  masonry  of  which  is,  at 
the  end  of  the  year,  about  three-fourths  completed.  The  magazines  of 
this  emplacement  are  well  covered  with  concrete  and  sand  and  the  plat- 
form is  in  such  a  condition  that  the  emplacement  might  be  made  ready 
to  receive  its  armament  by  Aognst  1.  Bat  little  has  been  done  on  the 
second  emplacement,  and  nothing  on  the  third. 

The  total  amonnt  of  concrete  masonry  built  is  2,966.66  cubic  yards, 
and  of  sand  embankment  in  the  parapet  is  2,286.6  cubic  yards.  The 
amounts  estimated  of  these  materials  to  complete  the  three  emplace- 
ments are  respectively  14,000  cubic  yards  and  16,000  cubic  yards. 
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Beqaisition  has  been  made  on  the  Ordnance  Depaitment  for  gana 
and  carriages,  and  notice  has  been  received  that  the  gnos  wiU  be 
shipped  in  the  near  fntnre,  and  the  carriages  probably  not  before  Sep- 
tember 1. 

This  battery  has  been  onderthe  local  charge  of  Lieut.  Eds^  Jadwin, 
Corps  of  Engineers,  whose  report  is  snbmitted  herewith. 

Money  statement. 

SUPBRZHTJUimHOJC. 

September  8, 1896,  aUotted   «175. 00 

NoTemlMT  ii,  1896,  ftUotted   7, 825.00 

8^000.00 

June  80, 189T,  ftmonnt  expended  dnxing  flwal  yew   4,013.43 

Jnly  1, 1897,  balftnoe  ODexpended   3,987.57 

July  1, 1807,  ontBtandlng  fiabUltiei   703. 19 

Jnly  1, 1897,  bftluiee  aTailkble       3, 884. 88 

COMTKACT  WORK. 

Huoh  27,  1897,  allotted  $119^900.00 

June  30,  1897,  unonnt  expended  daring  flsoal  year   10, 206. 66 

Jnly  1,  1897,  balance  nnexpended  109,0^.46 

"Biruabi"  ' 


Jnly  1,1897,  ontBtandlng Habilltiee  ^   17,373.04 

Jnly  1,1887,  amonnt  copied  by  uncompleted  eontraots   102,480.41 


109,608.45 


Attiroat  tfvropotmU  for  «OM(r»oMM^  y«»  Mtplaommto,  opniwl  at  t  e'olMt  p.  it., 
mntioAtr  SI,  1896,     lAma.  Col.  D.  P.  Heap,  Corp$  of  SuginMn. 


Itau. 


1— J.J.Shlpmui, 
WwhlnKtoB,  D.C. 


Prioo.  AmooDt. 


2-J.  h.  Grim, 
PhiIad«lpbla,Fi 


Price. 


Amonnt. 


8— Louis  H. 
SUniMr,  WU- 


Price.  Amoant. 


9,600  cubic  Tftrda  txmrMim,  embaaknMBt, 
aad  graduff  onUoyud.. 

7,000  eoblo  yards  All,  In  ezoeM  of  noara- 
ilon  omUeyaid.. 

7,500  ooUa  yard*  oonoreta,  nalzinc  and 
pladng  eabio  yard. . 

1,000  tona  larflB  broken  afama,  plaelnK.ao  

Uatorial: 

14,000  barrel*  Ajnarloan  Soaendale  oemant, 

tKwml  

2,000  barrela  American  Portland  oernent, 

barrel  

7,600  cablo  yarda  small  broken  atona,  onbio 

yard  

1,000  tona  larEB  broken  stone  ton.. 

ISO  cnblo  yards  fine  omsbed  granite,  onbio 

yard  

4  ban  ladder*  each. . 

lOO  Aet  iron  ndUng  foot. . 

la  wooden  doors,  sinKle  leaf.  eaoh.. 

12  wooden  doora,  donble  leaf  do. . . . 

100  feet  4-inch  oaat-iron  dralDplpe  foot . . 

20  iron  perforated  oevsn  for  dralna ...  each . . 
400  feet  0-lneh  ponoa  tHa  diainplpe. . .  foot . . 
800  feet  braaa  taba,  1  inoh  dl«£rter,  i  inoh 

thick  .foot.. 

40  feet  hard-rubber  or  flbar  tabea,  1  inch 

inside  dlauatei  foot.. 

Sflighta  oaat-iron  stops  eaob.. 

26,000  pounds  steel  J-beams  and  ehannel 

Inma,  etc  pound.. 

16,000  hard-borat  red  brlek  tboasand. . 

8,408  pDonda  ataal  aiielior  bidts.  nuts,  utd 

mahaei  


.poimd.. 


TMal 


•OiSO 

.00 

6.00 
7.00 

2.00 

5.00 

S,60 
0.60 

6.60 
10.  DO 
20 
12.00 
22.00 
1.60 
5.00 
.26 

.36 

.16 
100.00 

.06 
22.00 

.10 


«1. 760.00 

4,200.00 

87,600.00 
8,  ML  00 

88,ooaoo 

10,000.00 

20.260.00 
0,500.00 

076.00 
40.00 
40.00 
144.00 
204.00 
240.00 
100.00 
100.00 

76.00 

0.00 
200.00 

1,250.00 
880.00 

840.20 


•o.as 

.27 

1.66 
'  1.46 

1.30 
2.65 

2.07 

2.60 

6.40 
26.00 
.24 
2B.00 
60.00 
.60 
.60 
.15 

.40 

1.20 
110.00 

.08 
U.00 

.06 


•876.00 

1.800.00 

12,876.00 
871.35 

16,800.00 

5,300.00 

22,276.00 
2,600.00 

BIO.  00 
100.00 
48.00 
848.00 
720.00 
06.00 
10.00 
60.00 

120.00 

48.00 
220.00 

75a  00 
106.00 

420.10 


$0.60 
.60 


U.00 
0.00 


1.15 

S.  10 

8.78 
4.00 

6.00 
12.50 
1.60 
16.00 
30.00 
.55 
1.O0 
.30 

.76 

.30 

aoo.00 

10.00 


.06 


$2,ioaoo 

4,200.00 

89,B0a08 
2,778.00 

'17,600.00 

*e,20o.oo 

'28.360.00 
*4,000.00 

•750.00 
*60.00 
'300.00 
*I80.00 
*360.00 
•88.00 
•20.00 

'iao.00 

•226.00 

*12.00 
•000.00 

•1.125.00 
■150.00 

•uaio 


122,046.20 


a8,«8l.4S 


10 
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AUtraei  of  propotalt  for  oonsirucHng  gun  emplao&mmtt,  «to.— Continued. 


ZtMW. 


L»bor: 

8,900  oablcTiidR«n»vation,  «mbuikment, 
and  graduig  oobio  yard . . 

7,000  cubio  yards  fill,  in  «xoeu  of  exoara- 
tiOD  cablo  yard.. 

7,S00  cabfa  yards  concrete,  mixing  and 
placing  auUs  nid . . 

I,w0  tona  Urn  broken  atone,  pluins.oo  

Material: 

M.ODO  barrek  Amertoan  RoMndale  aement, 
barrel. 


i-J.EUd%T, 
Pittebaxg,A. 


Price.  AiDonnt. 


2,000  barrttla  American  Portland  cement, 

barrel....  

7,600  onbio  yards  amaQbroken  etone,  onbio 

yard  

1,ODO  tone  laroe  broken  Blon».  ton . . 

IN  onbio  yarae  fine  onubed  granite,  oublo 

▼aid  

4  iron  Indders  each.. 

200  feet  iron  ralUng  -  foot . . 

13  wooden  doon,  nnglelMf.  each.. 

13  wooden  doors,  doable  leaf.  do ... . 

100  feet  4-inob  oaat-lion  drainpipe  foot.. 

20  Iron  perforated  ooTersfbrArainH.. each.. 
400  feet  Mnoh  ponma  tile  drainpipe. .  .foot. . 
300  feet  biaea  inbe,  1  ineh  diameter,  i  inch 

tUok  .fcot.. 

40  feet  bard-mbber  or  fiber  tubea,  1  inch 

■  Inetde  diameter  tOot.. 

Slights caat-inm  etme  eaoh.. 

2ft,0D0  pounds  steel  i-beams  and  channel 

Irons,  eto  poimd. . 

IS, 000  hard-bnnit  red  brlok  thoooand.. 

8,403  poiinda  steel  anchor  bolts,  nata,  and 

waanen  potuid. . 


«o.a5 

.25 

2.00 

2.00 

1.80 

2.50 

2.00 
2.80 

2.00 
15.00 
2.00 
10O.OD 
175.00 
.50 
7.50 
.35 

.50 

.80 

200.00 

.08i 
15.00 

.06 


Total   7^387.12 


9876.00 

1,760.00 

10. 600.00 
890.00 

IS,  SO0.0O 

5,000.00 

10, 500. 00 
2, 800.00 

300.00 
00.  DO 
400.00 
1,200.00 
2, 100. 00 
80.00 
160.00 
140.00 

160.00 

12.00 
400.00 

876.00 
225.00 

504.12 


5— Stewart  Con- 
traotingCo., 
Odambia,  S.  G. 


Price  Amooat. 


10.80 

.80 

4.02 
1.88 

1. 10 
2.2S 

3.00 

2.75 

6.00 
12.00 
1.00 
75.00 
160.00 
.60 
2.00 
.60 

.60 

1. 00 
125.00 

.081 

16.00 

.07 


$1, 060.00 

2,100.00 

86,900.00 
615. 70 

16,  too.  00 

4,500.00 

20. 260.00 
S,  7!)0. 00 

1,035.00 
46.00 
200.00 
000.00 
1,800.00 
SO.  00 
40.00 
200.  00 

180.00 

40.00 
350.00 

875.00 
225.00 

B88.1*- 


6- A.  B.  Coek, 
Petenbozg,  Ta. 


Price.  Amonnb 


•0.27 

.27 

8.10 
8.10 

1.80 

2.40 

2.80 
2.00 

3.30 
18.00 
.15 
IS.  00 
81.00 

.as 

.50 
.20 

.40 

.80 

moo 

.04 

15.00 

.04 


M,026.B8   115, 148. 18 


ttf46.W 

LIMLOO 

60,780.00 
8,7B0.» 

16,800.98 

4,80aOQ 

21,000.00 
8.000.00 

480.00 
73.00 

ao.oo 

216.00 
872.00 
40.00 
U.00 
801.00 

U0.00 

83.00 
S00:M 

1,000.00 

moo 


*  The  coat  for  these  items  Inohuled  in  the  price  for  labor. 
Contract  awuded  to  No.  2,  J.  L.  Grim. 

List  of  oontraoU  in  force  June  SO,  1897. 

John  L.  Qrim,  contractor;  contntct  dated  December  9, 1896,  approved  JanowylS, 
1897 ;  work  to  be  oommeaced  March  1, 1897,  and  to  be  eompleted  December  1,  lw7. 

ZXTBACT  VBOH  RKFORT  OF  FIBBT  UBITT.  BDGAB  JADWIN,  CORPS  OW  ENGIHEKRS. 

The  sum  of  $175  was  allotted  September  8, 1896,  from  gaa  and  mortar  baiteriea, 
act  of  J  one  6,  1896,  for  the  neoeeeary  BorreyB  and  for  preparattoDB  of  piano  for  two 
8-iuch  gun  omplacements. 

The  ground  was  surveyed  and  plans  were  prepared.  Proposals  were  opened,  after 
thirty  dayn'  pithlio  notice,  November  21,  1896.  The  award  was  made  to  the  lowest 
bidder,  Mr.  John  L.  Grim,  Girard  Building,  PfaUadelpbia,  Pa. 

«  ■  «  «  •  •  » 

The  contractor  included  the  cost  of  his  plant  in  the  figures  given  above.  A  large 
part  of  this  plant  was  to  become  the  property  of  the  United  States  at  the  termination 
of  the  contract.  Later  the  construction  of  the  third  emplacement  was  also  awarded 
to  Mr.  Grim  at  the  same  price  as  the  other  two,  except  labor  for  mixing  and  placing 
concreto,  for  which  82^  cents  is  to  be  paid  per  cubic  yard.  This  diflference  was  made 
beoanse  he  It  to  be  allowed  to  nse  the  eame  plaut  for  which  ho  will  he  paid  in  snp- 
plying  the  qaantitiee  originally  estimated  for  two  emplacementa. 

The  contract  with  Mr.  Grim  was  dated  December  9, 1896,  and  was  approved  Janu- 
ary 19, 1897.  Work  on  plant  was  commenced  December  11,  1896.  Excavation  fiw 
the  battery  was  commenced  March  3,  1897. 

The  plant  not  beiuv  ready  to  lay  concrete  an  reqoired  by  March  1, 1897,  action  was 
taken  antUr  paragrajui  78  of  the  epeolfications,  and  the  eoutoactor  was  assisted,  prinoi- 
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Sally  by  the  purchase  of  material  to  complete  the  plant  suffloiently  to  permit  the 
tying  of  concrete  to  commence  May  8,  lw7. 

The  plant  is  estimated  to  have  cost  416,894,  of  which  $10,450  was  for  material  and 
(6,444  for  labor.  The  enginea,  boilers,  and  many  of  the  larger  pieoes  were  secoiid- 
hand,  and  are  inoluded  in  the  above  at  their  estimated  T^ne. 

The  plant  consists  of  one  office;  temporary  quarters  for  a  part  of  the  contractor's 
men;  a  wharf  head  17  feet  by  58  feet,  partiuly  rebuilt,  irith  a  connecting  bridge  to 
the  shore,  20  feet  by  86  feet,  partially  rebuilt;  a  3>foot-gange  railroad  about  t&ree- 
fonrths  of  a  mile  long,  30-poand  rails,  5-inch  by  8-inoh  and  finch  by  8-inch  by  5-foot 
ties,  2-foot  centers,  maximum  grade  1  in  40;  one  Baldwin  locomotive;  two  8  by  12 
cylinders;  one  sineie  cylinder  Thy  10  fore-and-aft  engine  to  rnn mixers,  supplied  by 
two  vertical  apright  boilers — combined  heating  surface,  222  square  feet;  combined 
grate  sni&ce.?!  square  feet — whichalsomn  a  pnmp,  5-inch  stroke,  41-inch  diameter 
steam^  6|-inch  diameter  water-grate  surface ;  one  hoisting  engine,  double  drum,  7  by 
lOeylindets,  for  hauling  hopper  cars  from  tunnel  to  top  of  mixer,  grade  1  on  3^;  three 
hoisting  engines,  double  drum,  6  by  10,  operating  derricks  for  excavating  and  placing 
concrete :  one  hoisting  engine,  single  drum,  7  by  10,  operating  derrick  at  wharf;  two 
cement  sheds,  30  by  105  and  ^  by  50,  combined  capacity  by  crowding  5,000  barrels ; 
one  stone  bin,  capaoit:^  1,000  ouliio  yards;  one  sand  bin,  oapacity  ^0  cubic  yards; 
tunnel  108  by  6  &et  wide  by  5  feet  nigh  (too  low) ;  one  mixer  platform,  with  two 
4-foot  Duane  cubical  mlxeis,  with  fi'iction  clutches  and  hollow  axles ;  one  guy  derrick, 
90-foot  mast.  76-foot  boom;  one  guy  derrick,  70-foot  mast,  74-foot  boom:  one  guy 
drariok,  60-foot  mast,  S5-foot  boom;  one  stiff-leg  derrick  ou  wharf,  18  foot  mast, 
25-{ooi  boom ;  one  stiff- leg  derrick  at  batter;^,  21-foot  inast,  25- foot  boom,  for  unload- 
ing large  stone;  twelve  side  dump  cars,  2{-iDch  axles;  eight  flat  cars,  partly  3-inch 
uues;  one  yrat^tank,  3,500  gallons:  one  blaoksmltii  shop;  one  storeroom;  sevraal 
small  stmctnres  for  engine  houses,  stables,  oils,  etc. 

Minor  piant. — Very  little  mixing  has  been  done  with  the  second  mixer,  the  second 
lazge  derrick  having  just  been  erected,  and  excavation  and  framing  not  being  far 
enongh  advanced  to  keep  more  than  one  mixer  busy.  Otherwise  the  entire  plant 
has  been  kept  more  or  leas  steadily  employed  since  concrete  I^ing  was  commenced. 

The  railroad,  when  it  reaches  the  battery,  runs  puallel  to  its  rear,  and  40  fiset 
distant. 

This  is  couTenient  for  delivering  large  ston^  coal,  lumbar,  etc.,  opposite  plaoe 
when  they  are  to  be  used,  but  a  dutance  of  60  ibet  would  have  been  oetter.  Sid- 
ings have  been  oonBtmcted  at  both  ends  of  line  to  fiuiilitate  mnning  of  these  trains 
when  b  andling  cement,  large  stone,  and  lumber,  so  as  to  have  one  loa£ng,  one  unload- 
ing, and  one  en  route. 

llie  main  road  has  a  temporary  prolongation  beyond  the  sand  bin  of  abont  1,000 
feet  to  the  sand  hills,  where  supply  of  sand  is  procured. 

The  Buid  and  small  broken  stone  are  dumped  ^m  the  track  into  the  bin,  whose 
floor  is  12  feet  below.  The  doors  in  the  bottom  of  the  bin  are  operated  by  vertical 
levers  with  a  2  to  1  purchase. 

Hopper  cars  run  under  the  bin  in  a  tunnel  having  one  track,  which  branches  at 
the  mouth  of  the  tunnel  into  two  tracks  rnnning  respectively  to  the  hoppers  over 
the  mixers. 

Several  cast-iron  parts  of  the  mixers  broke  soon  after  being  pnt  in  use,  and  were 
replaced  by  wruught-iron  parts.  Excavating  is  done  principally  by  shoveling  into 
oue-half-yard  coal  backets,  which  ate  swung  to  the  dump  by  derrick.  The  material 
excavated  is  sand.  Trouble  was  experienced  at  first  in  erecting  ontside  forms,  but  it 
was  overcome  by  excavating  at  the  bottom  to  2  feet  outside  the  line  of  the  battery, 
andthenceupwardonassteep  aslope  as  the  sand  wonld  hold  while  forms  were  being 
placed,  about  3  on  2. 

A  trench  1  foot  wide  by  1  foot  deep  was  dug  Just  ontside  the  line,  a  sill  laid,  and 
4  by  6  posts  erected  on  it  abont  4  feet  apart.  One-inch  rough  boards  were  used  on 
sumces,  afterwards  to  be  covered  with  sand.  Two-inch  dressed  boards  with  two- 
thirds-inch  grooves  and  loose  tongues  were  used  elsewhere.  The  mixers  are  60  feet 
from  rear  ofwork.  The  1-yard  charge  is  dumped  into  a  skip  resting  on  flat  cars: 
oar  is  pulled  within  reach  of  derrick  ordinarily  by  mule;  the  skip  lifted  bodily  ana 
dninped  where  conorete  is  to  be  used.  Difficulty  was  experiencea  at  first  in  serring 
the  large  derrick  with  its  heavy  weight,  particularly  against  an  nnfavorable  wind. 
The  trouble  was  aggravated  by  the  room  required,  for  tiie  boom  and  tag  lines,  and 
the  men  handling  them.  This  was  effectually  overcome  by  giving  the  top  of  the  der- 
rick an  18-inoh  lean  toward  the  bisectrix  of  the  average  angle  of  swing,  and  erect- 
ing a  snubbing  post  on  this  line  somewhat  nearer  the  mast  than  the  usual  projected 
length  of  boom.  A  lag  line  was  fastened  to  the  hook  of  tiie  running  block  and  run 
to  we  snnbbing  post.'  As  soon  as  the  strain  of  the  load  is  on  the  fall^  the  engineer 
runs  the  engine  rapidly  for  several  tarns,  hoisting  on  both  boom  and  hoisting  lines. 
Tbe  tag  line  being  held  fut,  its  enter  end  with  block  and  load  rapidhr  swing  inward 
toward  the  battwy  as  they  go  np.   The  momentom  carries  the  akSf  in  until  it 
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reaches  its  damping  place  when  it  is  snabbed.  Most  of  the  water  for  concrete  and 
for  boilers  has  been  obtained  from  eurface  wella.  The  supply  eeems  capable  of  in- 
definite multiplication,  bnt  the  water  canfies  considerable  scaling  and  foaming  in  the 
boilers.  A  well  has  been  sunk  aboat  TO  feet,  Scorn  which  a  better  supply  is  hoped  for. 
The  usual  size  of  fi^augs  is  as  follows : 

Landing  and  hauling  material,  wharf  to  site:  one  master  laborer,  2  cDgineen,  1 
iireman,  14  laborers. 

Excavating  and  hauling  saud  to  bin:  One  master  laborer,  1  engineer,  1  flreman, 
7  laborera. 

Excavating :  One  master  laborer,  1  engiueer,  1  fireman,  9  laborers. 
Framing:  One  master  carpenter,  14  carpenters. 

Mixing  and  placing:  Three  engineers,  3  firemen,  1  master  laborer,  2  masons,  38 

laborers. 

General :  One  Bn|)erintetideut,  1  overseer,  1  clerk,  1  timekeeper,  1  rigger,  1  rigger's 
helper,  1  blacksmith,  1  blacksmith's  helper,  1  watcbmau,  1  chief  machinist  and 
engineer. 

Kamming:  One  master  laborer,  15  laborers. 

The  sizes  of  these  gangs  and  the  amounts  of  work  done  daily  by  them  have  varied 

Seatly.    A  record  of  the  time  of  the  contractor's  men  and  amount  of  manorial  used 
s,  however,  been  kept,  and  the  above  operations  are  estimated  to  have  cost  him 
aa  follows : 

Landing  and  hauling  material,  wharf  to  site,  per  car,  76  cents.  A  dump  car  holds 
2^  cubic  yards  broken  stone.  A  flat  oar  holds  18  baiTela  cement. 

Excavating  and  hanling  saud  to  bin,  per  cubic  yard,  10  cents. 

Excavation,  including  embankment  and  grading,  per  oubic  yard,  45  cents.  This 
item  ia  high  because  much  of  the  sand  in  handled  twice,  and  the  cost  of  handling 
that  part  which  hna  already  been  bandied  only  once  is  at  present  charged  to  that 
part  which  has  been  finally  placed. 

Framing,  per  cubic  yard  ooacrete,  80^  ceuta,  of  which  42  cents  was  material  and 
38i  cents  Tabor. 

Mixing  and  placing  concrete  and  Iftrge  stone,  per  oubic  yard,  56  cents. 
Bamming  conorete,  per  cubic  yard,  ^  cents. 
The  totals  of  work  to  July  1,  1897,  are : 

Cubic  yards. 

Excavation   2286.5 

Conorete  in  ylace   2721. 6 

Large  stone  in  place   245. 16 

The  beams,  bricks,  anchor  bolts,  and  most  of  the  miscellaneous  items  for  the  entire 
battery  are  on  the  grounds,  "Commercial"  Bosendaleand  "Atlas"  Portland  cement 

are  being  nsed. 

Kosendale  cement  is  estimated  to  cost  the  contractor  per  barrel  delivered  iu  shed, 

80  cents. 

Small  broken  stone  is  estimated  to  cost  the  contractor  per  cubic  yard  delivered  in 
biu,  $2.10. 

A  cubic  yard  of  Rusendale  conorete  rammed  iu  place,  measured  loose,  contains: 

Cabio  yards. 

1^  barrels  cement  (packed)   19 

Sand   39 

Broken  stone   S7 

The  proportions  of  the  Bosendale  mortar  ore  1  cement,  2  sand 
Portland  concrete — 1  cement,  3  sand,  5  broken  stone. 

The  mixers  make  14  revolutions  a  luinuto,  and  20  to  22  revolutions  a  bstoh. 
The  contract  cost  of  Rosendale  concrete  in  place  is : 

Cement   91.60 

Broken  stone   2. 88 

Mixing  and  placing,  complete  ,   1.66 

6.01 

Estimated  cost  to  contractor  exclosiye  of  his  superintendence  and  plant  is. .      4. 87 

The  contract  cost  of  Portland  conorete  per  cubic  yard  in  place  is : 

Cement   2. 65 

Broken  stone     3.86 

Mixing  and  placing,  complete  1.66 

7.16 

The  cost  of  granolithic  finish  per  cubic  yanl,  $10.20. 
The  contract  price  of  large  atone  is  $7.17  i>er  cubic  yard. 
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It  IB  estimated  to  oost  the  contractor  $4,81  per  cabic  yard. 

IlMCMHioEete  in  the  first  emplacement  haa  been  brought  np  to  the  h^ht  of  aboat 
30  feet  alMTO  magazine  floor  at  the  moat  adTanoed,  and  of  8  feet  at  Junetion  witb 
second  emplaoement.  Work  on  the  latter  has  joet  oommenoed.  The  details  of  the 
work  are  giTen  in  the  specifications. 

The  tot^  ezpaiditareB  for  engineering,  saperviaion,  and  ofBoe  expenses  have  been 
«4,560.91. 

The  Engineer  Department  staff,  besides  myself,  consists  of  1  draftsman  and  clerk, 
1  cement  tester,  1  loapector,  who  U  an  eDglneer  aod  gives  tiie  lines  and  saperinteods 
the  cooatrnotion  of  farms  and  exoavatioo,  1  inspector,  who  is  constantly  on  the  bat- 
tery inspecting  the  placing  of  the  ooiicrete,  1  inspector  at  the  mixer  and  cement 
shed,  1  recorder,  who  inspects  the  receipts  of  the  materials,  I  messenger,  and  1  boat- 
man. Considerable  material  has  been  received  at  night  lately  and  the  messenger 
has  beeu  iicting  as  a  substitute  recorder.  The  location  of  the  battery  was  made 
referring  its  position  on  the  project  map,  which  was  an  old  chart  not  showing  tn- 
angnlatious,  to  the  longest  line  common  to  that  chart  aud  the  survey  made  last  falL 
Having  laid  it  off  on  the  ground,  concrete  stations  with  brass  pipe  center  were 
establuihed  in  elevated  points  oatside  of  the  masonry  in  the  line  of  the  centers  of 
the  goiis.  Tills  line  is  used  as  the  axial  line  in  laying  off  the  details  of  the  work. 
It  is  the  intention  to  iix  by  brass  pipe  a  point  on  the  top  of  the  flank  emplacenient 
in  this  line,  which  will  be  visible  from  eeveral  stations  of  the  system  of  triangula- 
tion  now  used  in  all  Cape  Fear  River  surveys. 

'  The  ^rade  of  the  magazine  floors  is  9  feet  above  Baldhead  mean  low  water.  The 
mean  tidal  range  being  4.5  feet. 

Borings  made  at  the  site  of  each  of  the  gun  platforms  to  a  depth  of  about  30  feet 
below  mean  low  water  indicated  a  sand  and  shell  foundation  with  several  layers  of 
mud,  aggregating  in  thickness  abont  6  inches. 

Keoent  levels  indicate  a  settlement  of  ahont  one-sixth  inch  in  the  older  parts  of 
the  emplacement.  No  cracks  have  as  yet  become  apparent.  For  making  cement 
briquets,  a  machine  was  made  patterned  after  the  one  shown  iu  Report  Chief  of 
Engineers,  1896,  page  516.  It  was  naed  several  months,  and  similar  series  of  bri- 
quets irere  made  by  it  and  by  hand. 

The  latter  tested  higher  and  all  briquets  are  now  made  by  hand.  The  materials 
are  mixed  and  placed  in  the  mold,  then  rammed  by  one  hundred  and  filty  blows 
with  a  light  wooden  mallet  on  a  wooden  briquet-ahiiped  jiiston,  guided  by  a  secr 
ond  mold  above  ^e  first.  Tlie  quantity  of  water  used  in  mixing  is  such  that  water 
appears  between  the  fiftieth  and  seventieth  blows.  A  Fairbanks  machine  with  clips 
haying  ioUbib  at  their  enda  is  now  used  to  break  the  briquets. 


Officer  in  charge,  Capt.  Frederic  V.  Abbot,  Corps  of  Eugineers,  with 
Lieut  Edwin  B.  Staart,  Corps  of  Engineers,  under  his  immediate  orders 
since  September  30, 1896 ;  Division  Engineer,  Col.  Peter  O.  Hains,  Corps 
of  Engineers. 

MoHar  battery. — For  history  prior  to  Jane  30, 1896,  see  page  508,  for 
descriptioQ  of  well  point  method  of  oontToUing  water  in  foundation 
excavations  see  page  509  to  512,  for  costs  to  that  date,  page  512,  and 
for  description  and  history  of  quairy,  page  513,  Annual  Beport  of  the 
Chief  of  Engineers  for  1896. 

ABSTRACT  OF  WOSK  SOKS  SUBINO  FAST  FISOAI.  YSAB. 

On  Jnne  30, 1$96,  the  plant  was  nearly  ready  for  active  work,  and 
the  pile  driving  for  foundations  of  7  of  the  16  mortar  platforms  had 
been  finished.  No  piles  had  been  cnt  off  to  grade. 

Actual  concrete  work  began  on  July  10,  and  was  completed,  except 
for  flooring  and  bedding  index  rings  on  March  16,1897.--  During  this 
period  of  two  hundred  aud  sixteen  days  (excluding  Sundays  and  holi- 
days) 15,562  cubic  yards  had  beeu  put  in  place. 
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All  material  excavated  for  foandationa  was  deposited  iu  the  parapets 
as  fill,  bat  tlie  groand  on  which  the  battery  stands  is  so  low  that  the 
parapets  were  practically  all  fill.  Sand  filling  began  in  earnest  on 
Angnst  6,  and  was  completed  on  March  29. 107,816  cubic  yards  having 
been  deposited  in  two  hundred  and  twenty-seven  working  days  esti- 
mated as  above. 

Mnd  work  to  protect  the  sand  from  erosion  by  the  wind  began  experi- 
mentally on  December  18, 1896,  but  was  iwstponed  on  account  of  the 
difficulty  of  controlling  new  gangs  of  negro  laborers  during  the  Christ- 
mas season,  and  because  of  exceptionally  bad  weather  till  February  8, 
1897.  Between  that  date  and  May  6,  about  9,000  cubic  yards  of  mud 
were  deposited  on  the  slopes  and  top  of  the  sand  parapets,  forming  a 
very  efficient  protection. 

Sodding  aggregating  1,388  square  yards  was  placed  round  the  tops 
of  the  mortar  pits  and  on  the  very  steep  rear  slopes,  daring  April 
and  May. 

On  Jane  30,  1897,  the  batterywasready  for  servira,  with  the  exception 
of  floors  and  index  rings  arouud  the  mortars.  The  latter  were  not 
set  till  after  the  platforms  were  rt'leveled,  and  this  was  postponed  till 
after  testing  the  mortar  platforms  by  actual  firing  with  service  charges. 
This  firing  may  develop  difficulties  in  keeping  the  platforms  level,  iu 
spite  of  their  pile  and  grillage  fonndations,  and  may  necessitate  per- 
manent arrangements  for  adjustment  of  the  base  rings  withont  the 
necessity  of  taring  up  the  surroanding  concrete,  as  is  required  with 
the  pattern  now  supplied. 

Had  it  not  been  necessary  to  wait  for  settlement  to  cease,  before  put- 
ting in  floors  and  drains  and  setting  the  index  rings,  the  battery  would 
have  been  ready  for  transfer  to  an  artillery  garrison  by  the  middle  of 
May,  1897.  It  could  have  been  used  in  actual  defense  at  any  time  after 
January  1, 1897,  if  tiie  necessity  had  arisen. 


I^undationa, — ^Themethodof  putting  in  the  grillage  and  concretefban- 
dationsforthomortarplatformsjnthesouthwestpitjSfeet  bdowthe  level 
of  standing  water  in  the  soil,  by  the  use  of  well  points  in  place  of  coffto- 
dams  was  described  on  page  609  et  seq.  in  the  last  Annual  Keport,  and 
was  followed  inthethreeotherpitswithcntiresuccess.  No  difficulty  was 
found  in  keeping  thewateront  of  two pit845 feet  square  atthesametime 
by  the  use  of  the  plant  therein  described.  The  pump  was  an  old  com- 
bined air  and  circulating  pumpof  theKnowles  make,  tbrmerlyconuected 
with  aWheeler  surface  condenser  having  SOO-square  feet  of  cooling  sur- 
face. Ithad  a  single  steam  cylinder  between  two  water  cylinders,  each 
of  the  latter  having  i-inch  suctions  and  corresponding  discharges. 

As  soon  as  each  pit  was  excavated  the  piles  were  cut  o£f  and  were 
capped  with  a  grillage  of  very  heavy  dock  timbers.  The  grillage  was 
composed  of  twelve  40 -foot  timbers,  sixteen  17-foot  timbers,  and  eight 
lO^  tbot  timbers  in  each  pit.  The  timbers  crossed  each  otlier  at  ri^ht 
angles,  each  intersection  being  vertically  over  a  pile.  A  heavy  dnft- 
bolt  was  driven  through  the  timbers  and  well  down  into  the  head  of 
each  pile.  The  foar  mortars  in  each  pit  are  thus  connected  together 
and  their  foundation  is  made  a  unit. 

-  The  excavation  was  carried  low  enough  to  permit  ramming  concrete 
thoroughly  under  the  grillage  timbers  and  arouud  the  heads  of  the 
piles.  The  concrete  was  then  brought  up  to  a  level  a  few  inches  below 
the  heads  of  the  anchor  bolts,  and  a  narrow  strip  arouud  the  edge  waa 
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brought  up  a  little  above  the  water  level  in  the  soil,  so  as  to  form  a 
levee  of  concrete.  In  this  way  the  anchor  bolts  could  be  set  in  the 
dry  after  the  pump  had  stopped.  To  cut  off  the  124  piles  in  each  pit 
took  about  two  days.  The  grillage  in  each  pit  required  about  ten  days, 
and  the  concrete  up  to  the  level  of  the  anchor  bolts,  including  the 
levee,  about  two  days.  As-  the  excavation  itself  required  about  a 
week,  the  whole  time  the  pump  had  to  run  night  and  day  was  aboat 
three  weeks.  No  trouble  in  so  doing  occurred.  The  cost  of  pumping 
and  piping  (pnmp  and  boiler  not  included,  as  the  plant  was  on  hand  and 
wonld  have  been  needed  with  cofferdams)  averaged  aboat  9200  for 
each  pit.  In  the  treacheroas  quicksand  actually  encountered  coffer- 
dams wonld  have  cost  mnch  more.  A  photograph*  is  appended  which 
shows  the  appearance  of  the  foundation  of  the  southwest  pit  a  short 
time  after  the  pump  stopped  and  before  the  water  had  risen  to  its 
natural  level  again. 

No  piles  were  driveii  under  the  battery  walls,  reliance  being  placed  on 
the  layer  of  about  13  feet  of  sand  to  distribute  the  loads  uniformly  to 
the  underlying  mud  which  extends  to  a  great  depth  below  the  whole 
site. 

Settlement. — The  object  kept  in  view  was  to  make  the  foundation  of 
the  mortar  platforms  as  distinct  as  possible  &om  that  of  the  rest  of  the. 
battery.  This  has  been  accomplished,  as  a  general  subsidence  of  the 
battery,  amounting  to  about  14  inches,  has  occurred,  while  the  mortar 
platforms  have  not  settled  appreciably.  The  general  distorbanoe  has 
thrown  them  abont  half  an  inch  ont  of  leveL 

The  settlement  of  the  northern  half  of  the  general  structure  has  been 
very  uniform,  that  of  the  southern  half  less  so.  This  difference  is  the 
result  of  the  impossibility  of  applying  the  sand  loading  to  the  south 
half  of  the  battery  with  any  approximation  to  uniformity.  The  orders 
to  have  the  battery  ready  for  service  by  December  1, 1896,  necessitated 
the  beginning  of  parapet  work  within  a  month  after  concreting  had 
begun.  In  this  way  the  sand  had,  at  the  beginning,  to  be  crowded 
close  to  the  fresh  concrete,  before  the  latter  was  liard  enough  to  stand 
roofing  over.  After  the  south  half  of  the  concrete  in  the  battery  had 
been  completed  the  concrete  work  was  sufficiently  far  in  advance  of  the 
sand  to  permit  roofing  before  the  heavy  fill  approached  too  close.  Sand 
was  then  deposited  in  layers,  about  10  feet  thick  only,  all  over  and 
wound  the  concrete  and  irregnlariiy  of  settlement  was  avoided. 
While  the  result  of  building  the  battery  bo  rapidly  has  been  to  make 
the  ceiling  of  the  passages  deviate  somewhat  from  a  true  plane,  the  rate 
of  settlement,  since  the  entire  load  of  sand  has  been  applied,  is  very 
uniform  over  the  whole  area.  The  vertical  cracks  which  had  generally 
developed  at  the  planes  of  weakness  as  the  sand  filling  progressed  were 
carefully  grouted  as  soon  as  levels  showed  that  unequal  settlement  had 
stopped,  and  this  grouting  has  not  cracked  since.  The  whole  interior 
of  the  battery  now  presents  a  most  satisfactory  appearance  and  the 
only  lasting  bad  effect  of  the  excessive  subsidence  is  the  difficulty  of 
providing  as  satisfactory  drainage  as  was  intended.  The  loss  of  a  foot 
and  a  quarter  of  slope  from  the  floor  levels  to  the  high-water  mark  at 
the  outfall  of  the  main  drain  necessitates  considerable  work  in  man- 
holes, silt  basins,  and  gates  that  would  have  been  unnecessary  with 
the  slope  as  originally  designed. 

Ko  leaks  have  fbrmed  in  the  root  That  the  concrete  walls  have  not 
been  forced  down  to  any  great  extent  into  the  sand  layer,  but  that  the 
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sand  itself  has  been  depressed,  is  proved  by  the  fact  that  as  sand  filling 
approached  any  concrete  wall  the  latter  settled.  For  instance,  the  w^ls 
of  the  west  magazine  did  not  settle  at  all  till  the  west  parapet  filling 
began.  By  the  time  that  the  foot  of  the  slope  of  the  western  sand 
parapet  reached  these  walls  their  western  end  had  settled  three-tenths 
of  a  foot,  while  their  eastern  end,  70  feet  farther  from  the  parapet,  still 
remained  at  the  original  level.  The  depression  of  the  whole  sand  layer 
is  again  proved  by  three  bench  marks  in  the  main  passageway.  These 
are  iron  pipes  bedded  in  about  a  half  yard  of  concrete  each,  and  are 
located  on  the  center  line  of  the  main  passageway  at  its  middle  point 
and  where  it  intersects  the  two  cross  passageways.  These  bench  marks 
sure  a  little  below  the  level  of  the  floors  and  are  sepfurated  in  a  horizontal 
direction  from  the  neighboring  walls  by  at  least  4  feet  of  loose  sand. 
The  table  below  shows  their  settlement  as  compared  with  that  of  the 
adjacent  walls. 

Settlement  Utile. 


Settlement  at— 

Soath  croHA 
pMBftgeway. 

Center  nudn 
puugewsy. 

North  oroM 

pSMAgeWBy. 

Foot. 
0.H 
.70 

Ftet. 
LOS 
.03 

FCttm 

LIS 
.71 

■ao 

.18 

.40 

The  rate  of  settlement  is  greatly  decreased  at  all  points.  Garefa 
measnrements  will  be  taken  before  and  after  the  discharge  of  each  of 
the  mortars  to  determine  not  only  the  effect  their  firing  has  on  tiieir 
own  platforms,  bat  also  tiie  effect,  if  any,  npon  the  lev^  elsewhere  in 

the  battery. 

Precautions  against  damage  hy  settlement. — As  unequal  settlement  was 
anticipated,  the  walls  were  divided  into  sections  40  feet  long  by  vertical 
planes,  which  were  continued  through  the  roofs  where  these  rested  on 
the  walls.  The  planes  of  weakness  were  formed  by  building  alternate 
sections  of  the  walls  with  the  casing  at  the  ends  vertical.  When  the 
blocks  thus  formed  bad  set,  the  end  casing  was  removed  and  the  inter- 
mediate blocks  were  bnilt,  the  new  concrete  abutting  directly  against 
the  old.  The  same  system  was  followed  in  the  roof,  its  planes  of  weak- 
ness being  carefully  formed  in  continnation  of  those  in  the  supporting 
walls.  In  almost  every  case  the  subsequent  sand  loading  caused  these 
joints  to  open.  Some  cracks  occurred  elsewhere  tban  at  tite  pre- 
arranged points,  and  30-foot  sections  wonid  probably  have  been  better 
than  the  40-foot  sections  actually  employed.  Thereof  was  made  water- 
tight at  the  planes  of  weakness  by  slip  joints.  These  consisted  of  a 
continuous  sheet  of  yellow  metal  about  14  inches  wide  and  extending 
across  the  roof  from  eave  to  eave,  so  laid  as  to  project  7  inches  on  each 
side  of  the  division  plane.  The  sheet  of  metal  was  then  covered  with 
the  waterproofing  coat  of  Portland  cement  and  sand  (1  cement  to 
sand),  which  was  used  for  the  entire  roof.  This  coating  has  p'toved 
most  effective  in  shedding  water.  In  spite  of  the  settlement  there  bns 
been  no  indication  of  any  leak  in  the  roof,  evendnring  the  prolonged 
and  heavy  rains  of  last  January  and  February.  During  this  period 
the  ceiling  and  walls  were  dryer  than  in  clear  weather,  as  there  was 
then  little  or  no  atmospheric  moisture  condensed  on  them. 

VeRHlatwn* — In  wet  weather  the  whole  interior  of  the  battery  is  dry. 
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In  dry  weather  much  surface  condensation  has  occurred.  During  a 
twelve-boar  test  of  the  electric  plant,  fans  were  in  operation  drawing 
air  from  the  cold  weeper  galleries  (which  commnnicate  with  the  main 
mssageway)  and  forcing  it  into  the  magazines  and  relocator  room. 
While  the  duration  of  the  teat  was  too  short  to  prove  a  great  deal,  the 
magazines  and  relocator  room ,  which  were  very  wet  at  the  start,  appeared 
decidedly  drier  at  the  end  than  at  the  beginning  of  the  twelve  hours. 
This  indicates  that  the  moisture  in  the  air  forced  into  the  magazine  had 
been  removed  by  condensation  daring  its  flow  past  the  cmd  walls  of 
the  narrow  and  crooked  weeper  galleries. 

In  providing  ventilating  apparatus  for  the  powder  magazines  and 
relocator  room,  the  special  object  was  to  cause  condensation  to  occur 
outside  of  these  rooms.  Success  has  apparently  been  attained.  The 
fan  in  the  dynamo  room  is  solely  to  moderate  the  heat,  and  is  reason- 
ably effective,  although  the  room  is  too  hot  for  comfort  even  while  the 
&n  is  ixmniug. 

ProporHons  wed  in  oonerete^ — ^Mnch  study  was  devoted  to  the  propor- 
tions of  materials  in  the  oonorete,  the  effoii)  being  to  find  the  mixture 
which  would  give  the  greatest  density  and  strength  with  the  least 
cement.  The  mixtures  tabulated  below  were  used  in  sufficiently  large 
masses  to  give  a  real  test  in  actual  work,  the  more  doubtful  proportions 
being  used  where  the  requirements  of  strength  were  the  least.  No.  6 
proved  the  best,  but  it  was  found  difBcuIt  to  get  the  crusher  to  supply 
the  granolithic  size  of  stone  in  this  ratio  to  the  larger  size.  When  the 
granolithic  gave  out  mixture  No,  7  gave  very  good  results. 

Pnytortian  tdbte. 
[Nos.  1  to  a  Bosenda]«;  9  to  18  ForUand.] 


No. 


WliereiiMd. 


Platform  noathwest  pit  

Other  3  plAtfonns  

Weat  maKazine  walls  

Went  iDBgaEine  walli  later  

 Ao  

All  other  walls  

All  otherwalls (if  necessar;).. 

Fonndalions  of  columns  

Portland  rinf;  imder  IwsA  rings 

Inch  next  bsse  rings  

Floors  undercarriages  

Waterproof  cost  fur  roof  

Bearing  for  roof  beams  


Cement. 

Rand, 

Gravel 
(coarse 
sand) . 

Grano- 
lithic 
stone. 

Broken 
stone. 

1.5 

0 

2 

0 

3 

2 

0 

2 

1 

4 

1 

0 

2 

1 

3 

1.5 

0 

3 

2 

4 

1.5 

0 

3 

1 

5 

l.G 

i 

0  . 

1 

4 

1.5 

4 

0 

0 

5 

1.6 

4 

0 

0 

5 

1 

0 

1 

2 

0 

I 

0 

1 

0 

0 

1.5 

0 

2 

2 

0 

1 

0 

1.5 

0 

0 

1 

0 

1 

0 

0 

Parapets. — ^The  sand  used  for  parapets  was  mostly  silicious  and  excess- 
ively fine  grained.  It  would  be  hard  to  find  a  material  better  adapted 
to  resist  the  impact  of  projectiles,  as  it  acts  almost  like  a  flnid,  and  shot 
should  seek  the  line  of  least  resistance  and  turn  upward  after  entering. 
To  keep  the  sand  in  place  long  enough  to  complete  the  parapets  was 
difficult.  A  windy  day  i  n  dry  weather  moved  astonishingly  large  quan- 
tities, and  the  flying  sand  was  so  blinding  that  work  anywhere  in  the 
battery  was  really  interfered  with  to  a  considerable  extent.  The  sand 
was  to  be  paid  for  in  place  in  the  finished  embankment,  and  the  con- 
tractor went  so  far  as  to  buy  a  pnmp  to  save  himself  from  the  loss  of 
material.  It  is  needless  to  say  that  one  attempt  to  use  it  was  all  lie 
made,  as  it  was  impossible  to  keep  such  an  area  of  sand  wet  at  any 
reasonable  cost  for  labor.  A  bett«r  plan  which  he  successfully  used 
later  was  to  set  up  fiashboards  at  the  top  of  the  slopes.  They  caught 
the  sand  as  it  was  blown  up  the  inclined  surface.  Even  after  the 
inclined  concrete  walls  around  the  mortar  pits  were  completed  several 
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hundred  cubic  yards  of  sand  from  the  top  of  the  bombproofs  drifted 
down  into  the  pits,  one  mortar  in  the  southeast  pit  beiug  ob  one  occa- 
sion almost  completely  buried. 

It  was  evident  that  such  a  material  mast  be  covered  as  soon  after 
being  pat  in  place  as  possible.  Sodding  was  out  of  the  question,  as 
the  drifting  sand  would  bury  and  kill  it  before  it  conld  root,  and  the 
expense  would  have  been  too  great.  The  material  actually  used  was 
the  salt  mad  from  the  marsh  adjacent  to  the  back  of  the  battery  site. 
It  was  dredged  by  the  Oovemment  (dam-shell  dredge,  vhick  depocdted 
its  load  into  a  hopper,  beneath  which  2-yard  dump  cars  were  ran.  The 
cars  were  hauled  ap  a  long  trestle  to  the  top  of  the  parapets,  and  were 
dumped  along  the  exterior  crest  The  actual  diflBculties  encoantered 
and  snccessihlly  overcome  are  discussed  in  detail  in  the  appended 
report  of  my  assistant,  Lieut.  E.  B.  Stuart,  who  was  detailed  to  study 
np  the  best  method  of  applying  the  mud.  The  top  was  covered  with 
mnd,  as  well  as  the  slopes,  except  for  a  space  of  8  feet  around  the  tops 
of  the  pits.  Here  sodding  was  used,  as  large  quantities  of  mud  running 
down  over  the  newly  finished  concrete  slopes  might  have  injared  them, 
and  would  have  been  expensive  to  remove  from  the  pits  afterwards. 
As  the  mud  dries  it  cracks,  and  can  then  be  brought  to  a  nniform  sur- 
face for  a  reasonable  cost  The  layer  is  about  2  feet  thick,  and  forma 
a  lich  soil  as  soon  as  it  has  "sweetened"  by  having  the  salt  washed 
out  by  the  rain.  It  cost  30  cents  a  yard  in  place,  including  barricades, 
or  onl^  a  little  more  than  the  sand. 

Drainage, — ^The  site  of  the  battery  is  so  low  that  water  used  to  stand 
there  like  a  pond  during  the  rainy  ]^art  of  the  winter.  This  was  to  a 
considerableextentpreventedlastwinterby  asystem  of  snrCace ditches 
around  the  outside  of  the  battery,  bat  in  spite  of  this,  water  rose  to  the 
surface  of  the  sand  in  the  magazines  and  passages,  which  was  about  a 
foot  below  the  final  level  of  the  finished  fioors.  The  whole  system  of 
floors  and  drains  in  the  battery  had  been  postponed  on  account  of  set- 
tlement. There  would  have  been  no  use  in  trying  to  construct  the  fin- 
ished drains,  as  they  woald  have  soon  gotten  entirely  out  of  level.  The 
fioors  could  not  be  built  till  their  underlying  drains  had  been  finished. 

The  settlement  has  now  been  so  much  reduced  in  rate,  and  the  lattw 
is  so  nniform  over  the  whole  area,  that  the  subsoil  drains  in  the  pas- 
sageways have  been  constrncted.  They  discharge  into  a  large  silt  basin 
in  the  rear  part  of  the  northeast  pit,  and  from  this  the  discharge  flows 
tkroagh,a  lO  inch  vitrifled-pipe  drain  to  the  basin  at  the  head  of  tiie 
canal.  The  cnnette  which  carries  the  rain-water  flow  from  the  mortar 
pits  throngh  the  main  passage  to  the  northeast  pit  discharges  at  a 
higher  level  into  the  same  silt  basin.  Where  the  pipe  leading  from 
this  basin  to  the  canal  passes  through  the  12-foot  level  levee  at  the  bat- 
tery entrance  a  bronze  gate  is  plac^  to  exclude  water  in  case  of  storm 
tides,  which  overflow  the  whole  site  and  rise  above  the  level  of  the 
maga/Jne  floors.  The  pipe  drain  is  provided  with  ample  manholes  and 
can  be  cleared  out  with  a  hose  and  force  pump  which  is  in  tite  dynamo 
room.  This  pump  is  also  connected  with  a  large  wooden  tank  located 
at  tlie  north  end  of  the  bombproof  cover  of  the  main  passage,  about  15 
feet  above  any  point  on  the  top  of  the  earthwork.  Pipes  with  valves 
and  hose  nipples  extend  from  this  tank  to  convenient  points  for  water- 
ing all  the  earth  slopes.  This  work  is  performed  by  the  day  watchman, 
and  re^ly  costs  nothing,  as  the  fhel  is  required  to  keep  the  electric- 
lighting  plant  in  order.  The  company  which  installed  this  plant  advised 
me  to  have  it  run  for  several  hours  every  week.  If  this  is  not  done  the 
ironwork  will  rust,  and  the  dynamo  is  liable  to  become  so  damp  as  to 
produce  short  circuits  and  barn  out. 
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An  efifort  has  also  been  made  to  keep  tbe  reservation  oatside  of  the 
battery  dry  by  means  of  subsoil  tile  drains  which  discharge  directly 
into  tbe  canal.  Open  drains  are  out  of  the  qaestion^  as  they  fill  ap 
vitk  drifting  sand  after  a  tew  duya  of  dry  weatiier. 

ACTUAL  OONSTBTTOTIOIT. 

Plant  employed  and  ita  arrangement — For  foundation  work  under 
mortar  plaraorms  the  following  plant  was  used:  One  steam  pile  driver 
with  leader  timbers  high  enough  to  drive  40-foot  piles:  one  oak  follower 
10  feet  long;  the  pump  described  under  the  head  of  foundations  and 
forty  l^-intm  well-points  connected  to  each  saction  when  two  pits  were 
pumped  at  once.  This  plant  was  in  use  about  two  months  in  all.  For 
the  rest  of  the  work  the  following  plant  was  provided:  One  20-horBe- 
power  hoisting  engine  and  boiler;  one  derrick  and  five  elevated  stone 
pockets  holding  aboat  250  tons  of  crushed  stone  each  (all  five  in  reach 
of  the  same  derrick);  one  cement  shed  holding  5,000  barrels  of  cement; 
one  canal  leading  to  the  battery  site;  three  wharves  on  the  island  (one 
new  one  at  the  head  of  tbe  canal  and  two  old  ones  in  the  cove) ;  a  rail- 
road wharf  in  Charleston  furnished  by  the  railroad  company  hauling 
the  rock;  1  blacksmith  shop  at  the  battery  site;  1  good  tug;  8  good 
200-ton  lighters ;  1  steam  derrick  scow  equipped  with  an  efficient  2-yard 
clam-shell  bucket;  1,000  linear  feet  of  elevated  railroad  trestle;  2,000 
feet  suriace  track;  1,400  linear  feet  Hunt's  standard  railroad  track, 
switches,  cnrves,  2  turntables,  6  tip  cars,  and  3  fiat  cars;  10,000 square 
feet  concrete  casing  in  the  shape  of  flat  doors  10  feet  high  and  5  feeb 
wide;  between  30,^  and  40,0^  square  feet  rough  plank  casing;  1 
concrete-mixing  engine,  which  was  originally  a  IS-horsepower  double- 
drum  hoisting  engine  with  boiler  (the  pile-driver  engine  hauled  cars 
up  two  inclines  after  finishing  pile  driving) ;  at  the  qnarry,  1  No.  3  Gates 
stone  crusher,  with  elevators  and  revolving  screens  and  a  complete  set 
of  storage  bins  holding  125  tons  of  crushed  stone  (for  drawing  and 
gronnd  plan,  see  p.  516,  Annual  Report  of  the  Chief  of  Engineers, 
1896);  1  wire-rope  trolley;  3  derricks;  two  25-horsepower  hoisting 
engines,  double  drum,  double  cylinder,  each  with  a  boiler ;  1  good  high- 
speed 45-hor8epower  engine  and  boiler;  a  complete  blacksmith  shop 
and  outfit;  3  steam  drills  of  the  IngersoU- Sergeant  pattern,  3^  inch 
cylinders,  and  the  necessary  qnarry  pumps,  crowbars,  electric  explod- 
tm,  dyniunite  magazines,  and  all  minor  arrangements  and  appliances 
needed  in  a  convenient  and  efficient  qnarry  plant. 

The  sand  contractors'  plaut  consisted  of  an  ev«r-varying  assortment 
of  second-hand  engines;  of  fonr  steep  inclines  (trestle)  leading  from  the 
site  to  tbe  top  of  the  parapets;  about  30  dump  cars  of  the  pattern 
dumping  both  sides  at  once;  4  large  swiveled  side-dump  cars;  5  heavy 
2-yard  iron  tip  cars;  1  locomotive;  about  a  mile  of  3-foot-gauge  track; 
and  from  6  to  10  horses. 

At  the  qnarry  the  plant  was  arranged  as  described  in  the  report  of 
Lieut.  E.  H.  Sohulz,  Corps  of  Engineers,  pages  512  to  515,  Annual  Keport 
of  the  Chief  of  Engineers  for  1896. 

At  the  railroad  wharf  in  Charleston  the  stone  was  transferred  by 
hand  from  tbe  cars  to  the  lighters.  The  lighters  were  towed  to  the 
mouth  of  tbe  canal  by  the  Government  tug,  were  poled  up  the  canal  to 
the  wharf  (taking  adrant^e  of  the  tide),  where  they  were  unloaded 
by  coal  buckets  with  the  d^riok  above  described.  Cement  was  rolled 
on  gang  planks  from  the  lighter  to  the  wharf  and  thence  directly  into 
the  cement  shed,  which  was  built  with  its  length  parallel  to  the  length 
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of  the  wbarf.  Under  the  stone  bins  a  track  was  laid  on  which  ran  the 
tip  cars  used  to  convey  properly  proportioned  dry  materials  to  the  con- 
crete mixer.  After  passing  under  the  bins  the  car  was  tamed  on  a 
tarntable,  aud  passing  through  the  end  of  the  cement  shed  received 
the  prox>er  charge  of  cement.  It  received  the  sand  charge  at  a  platform 
between  the  cement  shed  and  the  incline  to  the  mixer.  Had  the  United 
States  possessed  the  title  to  the  Francis  Thompson  lot  wlien  the  plant 
was  being  constracted  the  mixer  wonld  have  been  erected  on  this  lot 
clo^e  to  the  cement  shed,  and  an  elevator  wotdd  have  been  used  with 
advantage  instead  of  the  incline  550  feet  long.  When  the  car  reached 
the  mizer^  its  contents  were  dumped  into  a  hopper  and  fell  into  a  4-£bot 
oabical  mixer  which  had  already  recelTed  ihe  proper  water  charge  from 
a  tip  tank  so  graduated  that  the  proportion  of  water  ooold  be  modified 
according  to  the  condition  of  sand  and  stone.  The  contents  of  the 
mixer  were  discharged  by  gravity  into  a  tip  oar  below,  and  as  long  as 
work  was  on  gronnd  level  it  was  pushed  to  its  destination  by  hand. 
Later  the  cars  were  pulled  up  the  incline  leading  to  the  first  level  of 
overhead  trestle  by  a  rope  operated  by  the  spool  head  of  the  concrete- 
mixing  engine.  When  a  two-story  trestle  was  needed,  the  former  pile- 
driving  engine  operated  this  high  incline  and  another  to  convey  large 
stone  and  steel  beams  from  the  wharf  to  the  upper  levels  of  the  oon* 
Crete  work. 

The  arrangement  of  the  sand  contractors'  plant  was  as  follows:  At 
first  they  bad  an  incline  from  the  level  of  the  site  to  the  top  of  the 
western  parapet.  From  the  foot  of  this  incline  a  number  of  tracks 
radiated,  and  on  them  side  dump  cars  were  loaded  by  hand.  Only 
about  2  feet  in  depth  could  be  spared  from  the  surface  of  the  reserva- 
tion, which  was  here  qnito  flat.  The  cars,  filled  with  sand,  were  hauled 
up  the  incline  and  there  automatically  dumped  into  a  large  hopper  by 
a  stationary  engine  and  steel-wire  rope.  Beneath  this  hopper  there 
was  a  track  running  parallel  to  the  top  of  the  parapet.  On  this  track 
ran  two  swivel-dump  cars,  which  were  filled  from  the  hopper  and  pushed 
by  hand  along  the  track  and  so  dumped  that  their  contents  slid  down 
the  steep  front  slope  of  the  fill.  The  tracks  were  extended  as  the  fill- 
ing advanced.  Much  trouble  was  experienced  from  the  advanced  end 
of  this  track  settling  under  the  loaded  cars,  and  whenever  this  oocorred 
the  cars  became  uncontrollable  and  rolled  to  the  bottom  of  the  slope. 
A  second  incline  was  subsequently  erected  to  build  the  south  parapet 
and  a  third  for  the  east  parapet.  The  last  two  inclines  were  largely  fed 
with  sand  brought  from  a  distance  of  about  half  a  mile,  as  the  supply 
on  the  reservation  was  by  that  time  exhausted.  Wbeu  sand  was  d^ios- 
ited  on  top  of  cona*ete  work,  trestles  were  built,  and  the  sand  was  &ns 
damped  and  distributed  as  nniformly  as  the  conditions  permitted. 

Personnel. — ^At  the  quarry  the  day  force  consisted  of  1  quarry  master, 
1  clerk,  and  54  mechanics  and  laborers;  at  night  a  second  and  smaller 
force  of  laborers  worked  under  the  same  supervision  as  the  day  gang. 
Night  work  was  resorted  to  only  when  more  than  120  tons  a  day  was  to 
be  shipped.  The  labor  cost  of  quarrying,  crushing,  and  loading  cars  at 
the  quarry  was  60  cents  a  ton. 

At  the  railroad  wharf  in  Charleston  stone  was  unloaded  from  cars 
and  placed  on  lighters  by  1  overseer  and  9  laborers.  The  cost  per 
ton  was  H  cente.  The  cement  contract  called  for  the  delivery  of 
cement  on  board  Government  lighters.  For  this  it  is  believed  that  the 
contractor  paid  three-quarters  of  a  cent  per  barrel.  The  tagboat  had 
a  crew  of  S  men.  Four  laborers  poled  the  lighters  np  and  down  the 
canal.  The  cost  of  this  transportation  from  the  dly  to  the  site  was  16 
cento  per  cubic  yard  of  concrete  in  place  in  the  batteiy. 


Digiiized  by 


AFFENDIZ  3 — ^FOBTIFICATIOira.  683 


On  the  wharf  at  the  battery  supplies  were  unloaded,  by  1  saboverseer 
and  12  laborers.  Unloading  stone  into  the  elevated  bins  cost  7  cents  a 
ton;  gravel,  4  cents  a  ton;  cement  piled  in  the  warehonse  five  tiers 
deep,  a  little  less  than  1  cent  a  barrel.  One  overseer  and  40  men  con- 
stituted the  force  actually  employed  in  concrete  work  proper.  Of  these, 
14  laborers  did  the  actual  placing  and  ramming.  The  other  26  measured 
the  materials  into  the  cars,  transported  them  to  the  mtzer^  made  the 
concrete,  and  transported  i  t  to  the  desired  place  of  deposit.  This  labor 
cost  45  cents  a  cubic  yard  of  concrete  in  place. 

The  waterproof  covering  for  the  roof,  the  granolithic  concrete  form- 
ing the  gun  platform  proper  (replacing  the  cut-stone  work  used  in  some 
batteries)  and  the  Portland  cement  bed  for  the  roof  beams  were  put  in 
by  a  plastering  gang,  composed  of  2  skilled  white  masons  and  3  negro 
assistants.  They  also  gave  the  walls  a  coat- of  Bosendale  grout,  about 
as  thick  as  whitewash,  and  plugged  any  holes  where  stone  had  been 
accidentally  left  near  the  casing.  The  labor  cost  of  waterproofing  was 
23  cents  a  sqnare  yard ;  of  1  gnn  platform  complete,  $27 ;  of  surfacing  the 
walls,  &om  13  to  25  cents  per  square  yard,  depending  on  the  situation. 

The  ordnance  was  delivered  by  the  Quartermaster's  Department 
within  100  feet  of  the  pits  to  which  it  pertained.  It  was  moved  into 
final  position  and  assembled  by  1  overseer  and  a  force  varying  from  10 
to  20  men,  depending  on  the  weight  of  the  pieces  handled.  By  this  force 
the  base  rings  were  put  in  approximate  position,  supported  on  heavy 
timbers  blo^ed  up  to  tiie  proper  height  and  the  anchor  bolts  were 
hnng  in  position  from  them.  They  thus  placed  two  base  rings  in  one  day 
of  eight  hoars.  The  regular  concrete  gang  then  bedded  the  anchor  l>olte 
in  the  concrete  and  brought  the  latter  up  to  the  level  of  the  ring  stones. 
The  ordnance  gang  then  jacked  up  the  base  rings  abont  2  feet,  and  the 
plastering  gang  bnilt  the  Portland  cement  concrete  which  replaces  the 
usual  cut  granite.  The  ordnance  gang  then  lowered  the  base  rings  into 
exact  .position,  ac^nsting  them  to  level  so  accurately  that  there  was  no 
error  greater  than  one  one- thousandth  of  a  foot.  They  then  drove  in  the 
finishing  or  bedding  layer,  of  Portland  cement  1  to  gravel  1,  which  com- 
pletely filled  the  space  1  inch  high  which  had  been  left  between  the 
bottom  of  the  base  ring  and  the  top  of  the  ring-stone  work  done  by  the 
plastering  gang.  The  extreme  accuracy  of  leveling  and  the  great  care 
taken  in  filling  the  1-inch  space  rradered  this  a  alow  process.  Each  of 
the  following  items  constituted  an  eight-hour  day's  work  for  the  ord- 
nance gang:  Setting  2  rac^  on  the  base  rin|p;  x^tting  2  cheek  pieoes 
in  place;  moving  a  mortar  75  feet  and  mounting  it.  To  mount  4  mor- 
tars from  the  concrete  up  required  about  throe  weeks,  and  cost  for 
each  mortar  |40.  This  does  not  include  the  cost  of  material  for  the 
anchor  bolts,  nor  the  labor  and  material  for  constructing  the  Portland 
ring  stones  of  the  platform.  For  details  of  method  of  moanting,  see 
appended  report  of  Lieut.  E.  K.  3tnart. 

A  force  of  1.  master  laborer  and  7  laborers  was  kept  busy  cleaning  up 
the  carriages  and  mortars  and  assembling  the  smaller  parts  both  before 
and  after  the  mortars  were  mounted.  Each  of  the  16  carriages  cost 
about  $65  for  cleaning.  A  mortar  and  cwriage  cleaned  and  mounted 
thus  cost,  from  the  concrete  platform  np,  close  to  $105  for  labor. 

The  dredge  was  operated  by  1  master  laborer  and  7  laborers.  They 
were  paid  by  the  United  States  while  deepening  and  trimming  the  banks 
of  the  canal,  the  labor  oostof  this  wwk  being  abont  2  cents  a  cubic  yard 
dredged.  When  supplying  mud  for  the  top  and  slopes  of  the  battery, 
they  were  paid  by  the  mud  contractors,  and  tbeir  cost  is  included  in  the 
price  they  bid  for  mud  in  place. 

l^e  carpenter  gang  was  the  largestaod  most  unsatisfactory  connected 
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with  the  work.  A  first-class  master  carpenter  and  3  good  carpenters 
were  secured;  the  rest,  about  40  in  number,  were  generally  very  poor. 
All  the  casing  for  concrete  and  the  long,  high  trestles  and  inclines  tor 
concrete  cars  were  built  by  this  gang.  Charging  all  its  labor  directiy 
to  concrete  work,  the  cost  waa  47  cents  per  cnbio  yard  in  place. 

A  saboverseer  and  24  laborers  were  kept  employed  in  general  heavy 
work — moving  timber,  pulling  down  old  faonses,  wheeling  sandy  exca- 
vating for  foundations,  etc  Ohai^^  directly  to  concrete  work,  ito 
work  cost  about  12  cents  per  cubic  yard  of  concrete  in  place. 

There  was  1  anperiiitendent  in  fhll  local  charge;  he  was  assisted  in 
the  tield  by  1  assistant  engineer  and  1  rodsman,  who  did  most  of  the 
laying  out,  and  by  a  receiver  of  materials,  who  was  responsible  for  the 
safety  of  tools  and  material  on  hand,  and  receipted  for  new  materied 
npon  its  delivery.  The  svtperiDtendent  had  also  an  office  force,  consist- 
ing of  1  clerk  and  1  cement  tester.  The  latter  was  assisted  by  1  labors, 
who  did  the  heavy  work  in  taking  cement  samples,  ran  errands,  swept 
the  office,  etc. 

Two  night  and  1  day  watchmen  were  required  to  pump  loaded  lighters, 
take  hawsera  at  the  wharves,  and  do  other  nsnal  watchman  work.  The 
above  prawnnel  was  engaged  for  eight  honrs  a  day,  except  those  given 
in  the  next  to  the  last  paragraph,  who  worked  sixteen  honrs  per  day, 
and  those  in  the  last  paragraph,  who  worked  twelve  honrs  per  day.  Con- 
crete work  was  continued  by  a  second  shift  of  laborers  and  ibremen, 
eqnal  in  number  to  those  given  above.  By  care  in  selecting  men  and 
the  use  of  snitable  lights,  night  work  was  made  eqaally  rapid,  equally 
good,  and  equally  as  cheap  as  day  work. . 

When  it  was  found  that  sand  work  and  concrete  work  must  be  carried 
on  simultaneously  in  order  to  complete  the  battery  on  time,  it  became 
apparent  that  the  superintendent  could  not  possibly  personally  direct 
such  a  large  force  of  laborers  as  woald  be  required.  A  reasonable 
oflfer  to  supply  sand  in  the  parapets  having  been  received  in  answer  to 
an  informal  call  for  proposals,  it  was  deemed  best  to  accept  it,  and  the 
parapets  were  thus  put  in  without  any  increase  in  the  supervising 
force.  This  was  possible  because  all  the  extra  work  necessary  was 
setting  the  slope  stakes  and  measuring  once  a  month  the  quantities  of 
sand  fill.  This  the  assistant  engineer  did  in  addition  to  his  other  work. 

The  contractors  were  conscientions  and  reasonable,  and  even  at  cUs- 
advantage  to  themselves  conducted  their  work  so  as  to  interf^  as 
little  as  possible  with  the  concrete  work.  Friction  between  their  negro 
laboress  and  ours  was  anticipated,  but  never  became  sufficiently  pro- 
noanced  to  cause  serious  trouble.  To  prevent  anything  like  rioting,  if 
such  trouble  began,  the  Government  superintendent  and  overseer  were 
sworn  in  as  depnty  sheriffs  of  Charleston  County.  This  proved  very 
efficacious  on  several  occasions,  as  negroes  are  much  afiraid  of  officers 
of  the  law. 

The  sand  contractors'  agreement  called  for  the  completion  of  the 
parapets  by  December  1,  1896,  but  they  were  unable  to  supply  the 
quantity  of  sand  reqnired  before  March  29, 1897.  This  was  not  entirely 
their  fault,  as  they  were  somewhat  delayed  at  the  start  by  the  condition 
of  the  concrete  work  at  that  time. 

Delivers  of  ordnance. — Ordnance  material  was  deUvered  by  the 
Quartermaster's  Department  as  follows: 

Seven  mortars  and  seven  carriages  were  received  in  Charleston  late 
in  May,  and  were  finally  received  at  the  site  early  in  July. 

Four  West  Point  fonndry  carriages  were  delivered  at  the  site  during 
Angnst. 

The  eighth  mortar  and  the  twelfth  owriage  reached  Charleston  early 
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iu  October  and  were  delivered  at  the  site  late  in  that  month.  The  late 
arrival  of  this  mortar  and  carriage  delayed  the  completion  of  the  east- 
em  parapet  aerionsly. 

Fonr  Watertown  carriages  were  delivered  at  the  site  in  December. 

Eight  mortars  are  still  undelivered. 

Progress  of  work, — Jane  30, 1896 :  The  plant  was  ready.  A  thousand 
tons  of  crushed  stone  was  stored  in  the  bins  at  the  site.  A  cargo  of 
cement  had  been  received.  Two  hnndred  and  seventeen  piles  had  been 
driven.  Excavation  for  foundation  of  mortar  platforms  in  southwest 
pit  had  been  completed. 

Jnly  31j  1806 :  File  driving  finished.  Grillage  in  two  pits  completed. 
Concrete  m  sonthwest  pit  up  to  level  of  base  rings.  Western  magazine 
ready  for  roof. 

August  31, 1896:  Grillage  and  concrete  foundation  in  three  pits  fin- 
ished. Excavation  for  fourth  pit  finished.  Base  rings  set  in  southwest 
pit.  Main  passage  walls  on  west  side  well  advanced.  Eleven  thousand 
five  hundred  cubic  yards  of  sand  in  place  in  south  and  west  parapets. 

September  30, 1896 :  Southwest  pit  complete  except  inclined  concrete 
revetment.  Mortars  mounted.  Northwest  pit,  carriages  in  position,  no 
concrete  walls  around  the  pit.  Soatheast  pit,  foundation  for  mortar 
platforms  complete  np  to  level  of  anchor  bolts,  base  rings  in  position 
on  timber  anpports  ready  for  bedding  anchor  bolts.  Northeast  pit,' 
foundations  complete  to  level  of  andior  bolts.  No  further  work  on 
fouDdations  possible  till  base  rings  arrive.  Concrete  work  of  south 
cross  passage  and  sontii  half  of  nuun  passage  complete  except  root 
West  magazine,  shell  room,  and  anteroom  complete  except  roof.  West 
parapet  complete  to  within  7  feet  of  full  height.  SouIIl  parapet  two- 
thirds  complete.  South  <M>ver  to  west  magazine  one-third  complete. 
Sand  between  southeast  pit  and  sonthwest  pit  levd  with  the  top  of  the 
walls. 

October  31, 1896:  Southwest  pit  as  above.  Northwest  pit  complete 
except  inclined  concrete  revetment.  Southeast  pit,  three  vertical  walls 
complete,  base  rings  set.  Northeast  pit,  two  vertical  walls'  complete, 
mortar  foundation  as  before.  Main  passageway,  walls  complete,  steel 
roof  beams  in  position,  trolley  beams  in  place,  69  linear  feet  of  roof 
complete.  West  magazine,  steel  roof  beams  in  position,  55  linear  feet 
of  roof  complete  and  cov^ed  with  sand.  East  magazine,  walls  com- 
plete. North  cross  passage,  walls  complete,  steel  roof  betuns  in  place. 
South  cross  passage,  walSi  complete,  steel  roof  beams  in  place.  Con- 
crete retaining  wall  in  rear  of  batt^  complete.  West  parapet  com- 
plete ready  fat  mnd.  South  parapet,  west  half  complete  ready,  fbr 
mnd,  east  half  embankment  £alf  completed.  Eastern  piuvpet  well 
started.   Interior  spaces  of  battery,  sand  filled  to  the  tops  of  the  walls. 

November  30,  1896:  All  concrete  work  in  the  battery  completed 
except  floors,  inclined  revetment  around  mortar  pits,  and  a  little  roof- 
ing. Trolley  system  ready  for  use.  Electric-lighting  plant  on  hand 
bat  not  installed.  Western  parapet  and  sand  cover  of  western  maga- 
zine complete.  South  parapet  nearly  complete.  Sand  cover  of  eastern 
magazine  half  complete.  East  parapet  complete  except  for  gap  left  to 
permit  entrance  of  last  mortar  and  carriage.  Whole  battery  is  suffi- 
ciently advanced  to  permit  fighting ;  aU  the  ordnance  material  on  hand. 

December  31,  1896:  Concrete  work  completed,  with  exception  of 
floors  and  part  of  the  indined  revetment  around  Uie  two  northern  pits. 
Electric-lighting  plant,  installatiOD  well  advanced.  West,  south,  and 
east  parapets  complete,  except  mod  covering.  Bear  parapet  begun. 
All  ordnance  material  on  hand  mounted.  Trestle  for  madding  the  top 
and  slopes  of  the  battery  ready  for  use. 
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January  31, 1897 :  Battery  complete,  except  for  one-foorth  of  the  sand 
in  parapets,  the  mnd  coyering  of  the  parapets,  and  snch  minor  concrete 
work  as  conld  not  be  done  till  sand  work  was  farther  advanced  and 
settlement  decreased. 

Febrnary28, 1897 :  Concrete  work  as  above.  Sand  work  seven-eighths 
completed.   Mud  work  cue-third  completed. 

March  31, 1897 :  Concrete  as  above.  Sand  work  completed.  Mud 
work  two-thirds  completed.  Government  plant  turned  over  to  the  con- 
tractor for  the  10-inch  battery.  All  employees,  except  the  watchmen, 
were  discharged.  Bate  of  settlement  dimiiiishing.  Boiler  of  electric- 
lighting  plant  rejected  as  too  small. 

May  6,  1897 :  Concrete,  sand,  and  mud  work  completetl  as  far  as 
possible  till  the  rate  of  settlement  diminishes  and  the  mud  is  dry 
enough  to  dress. 

M^y  31,1897:  Sodding  aronnd  the  pits  completed.  Bate  of  settle- 
ment 80  much  decreased  that  drainage  work  can  begin. 

June  30, 1897 :  Main  drain  with  three  manholes  and  a  suitable  bronze 
gate  complete.  Subsoil  drains  through  main  passage  and  both  cross 
passages  in  place  and  operating  successfully.  Kate  of  settlement  much 
diminished.  Mortar  pits  cleared  of  sand  which  bad  been  blown  in 
from  the  parapets  before  mud  was  applied.  Twenty  SOO-pound  shell 
and  necessary  primers  for  eight  rounds  received.  Six  hundred  pounds 
of  mortar  powder  and  the  oil  needed  to  fill  the  recoil  cylinders  of  the 
mortars  on  the  way,  but  not  delivered. 

AMOUWTB  BXPENDED  AND  COSTS  PEB  UNIT. 

As  the  plant  was  ready  for  use  on  July  1,  1896,  the  cost  of  pre- 
liminary work  is  largely  covered  by  expenditures  made  and  reported 
in  the  previous  fistial  year.  To  make  the  following  statement  complete 
these  sums  are  incladed  in  the  two  columns  on  the  right  of  the  follow- 
ing table.  Some  of  the  plant  was  originally  purchased  for  another 
battery  and  paid  for  from  that  allotment.  The  total  columns  contain 
all  such  items,  as  the  real  cost  of  the  work  done  at  the  mortar  battery 
is  what  is  desired,  and  not  the  money  payments  that  were  by  accidental 
transfer  made  from  one  allotment  or  the  othw. 

Plant  and  work  incidental  thereto. 


Uit  of  plant. 


Oencral  supplies  fttqaarry  

B«pBir«  to  plant  »t  tiuarijr  

Machinery  and  bina  ftt  quanjr  

Bepftln  to  tna  and  lighura  

Expenaes  of  Uie.  

DredfciDE  and  piling  In  eon  

Repairs  to  wfawf  

Canal  to  Bite  

Wharf  at  iite  

Derrick  at  Bit«  

Stone  bins  at  alts  

Cement  warehouse  at  site  

Mixer  frame  and  its  S60-foot  incline. 
Machinery  and  applianoes  at  aito. .  - 

Repairs  to  plant  at  site.-.  

Trestles  and  ralliraya  »t  alte  

Pile  driver. 


Drainage  (temponEy) .  - . 

Pamplng  onUlt  

Oanaral  sappllea  at  site . 


Fiscal  year  1BD7. 


Labor.    I  Uat»rlal. 


.Total  labor. 


«281.45 

1,632,50 


.«2.25 


117.13 
759. 13 
1,347.27 


S«.01 
7.00 


Totalfbrplant  I  4,700.74 


1951.75 
721.84 
472.84 
827. 78 
712.84 
38S.00 


106.25 
166.28 


3,&61.41 
678.84 
250.38 


83. 9S 
1,263.00 


$2,974.28 
1,064.00 
2,876.25 


522.75 
133.00 
210.37 
610.02 
586.97 
266.27 
125.63 
867.40 
1,347. 27 
119.63 
222.00 
1^64 


Total 
materlaL 


«2, 680.86 
721.  SB 
4,532.16 
1, 018.  SS 
1,234.30 
2, 099.  S3 
45.00 
7,387.88 
1,488. 39 
45.00 
693.98 
768.22 
169. 81 
0,660.27 
961.66 
269.38 
117.80 
18.00 
200.32 
l,7Sft.U 


9,900.08,  12,101.34  1  35,737.08 
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Of  tiie  above  expeadifcares,  the  Bum  of  $6,97 6,82  was  paid  from  another 
allotment. 

Mattriala  and  labor  in  actual  work. 


XatoiUorirark. 


MisoellMteoQA  (lt«iiu  unknown).. 

Cem«nt  on  lighten  

Gravel  at  Blt«  

Stone  at  site  

Sand  fa  pantpeto  

Mod  «ja  puaneto  

Sod  aroond  int  top*  

Grfllafte  and  piling  

idounuDfc  mortan  

If  lacellaneouH  labor  

Ifidn  and  field  oUcea  

Caiing  for  concreto  

His  biffand  transporting  concrete. 

fiainnunjc  eoncrets-.  ......... 

PlactD|[  mg  Btona  

ExoavaUon  

GmdhiK  Moondplta  

SetttngMao  rfaiR*  

Steel  ud  tnm  work  

Waterptooflag  ro^  

Tndlminnlaae  ,  

Eleotrie-llgfit  plant  

Firing  oircnltB  

Permanent  drains  

Gmw'a-nest  

Docn  and  hinges  


Total  material  and  work. 
Total  ibr  plant  


Hseal  yeu- 1W7. 


Labor.  Material. 


*450.47 

171.88 
11,692.50 
8U.  13 
300.42 


2,&53.(l« 
1, 8K.80 
a.  871. 61 

i.m.zi 

1,368.98 
6.43I.97 
4,848.30 
951.13 
783.86 
980.74 
OT.BS 
873.12 
087.06 
148.64 
99.93 
*486.05 
■206.11 
32.69 


620,427.45 

1, 103.12 
13, 508. 03 
21.410.40 
2,931.80 
604.00 
414. 70 
311.30 


771*87 
88S.U 


9,700.00 
86.61 
1,668.00 
*4,207.20 
•1860.00 
613.23 


119.40 


;47,03&47  :73,441.»1 
4,700.74  9,008.08 


Total 
Ubor. 


8515. 

208. 
12,606. 
844. 
800. 


3,874. 
1,682. 
3,123. 

7,«ro. 

4,868. 
6,434. 
4,848. 

051. 

733. 

980. 

557. 

378. 

097. 

148. 
92. 
^486. 
•206. 
32. 


52,261.60 
IS.  101. 34 


1,608.  OR 
838.65 


8,700.00 
86.61 
1,608.00 
■4.207.20 
*t3N).U0 
813.28 


110.40 


78,253.80 
85,727.68 


•  Partly  eatotaading  UabOitiea. 
t  Approximate. 

t  DoM  not  agree  wltti  money  statement,  as  It  does  not  inolndellaUUtlealuoarred  before  Jane  30, 1886. 

StniKABT  OF  ABOVB. 

Total  expended  for  plant  847,888.09 

Total fspendad  for  labor,  niaterlal«tc.(lnalndlngontitandlngUaUUti^   180,606.49 

Total  azpended  Aw  all  porpoaea  (inolndlng  ontatandlng  lUblUUas)   178,334.61 

Paid  by  anotlwr  allotanent   6,978.88 

Paid  b J  mortar  battery  allotmont  171.8S7.89 

Table  tf  wagetpaid. 


Monthly  men  at  battery : 

Snperintendent   $125.00 

Overseer   100. 00 

Clerk   60.00 

Watchmen   35,  00 

.Assistant  engineer   125. 00 

SnboTeraeexa  960  to  40. 00 

BecelTers  of  material   40. 00 

Monthly  men  on  tng : 

Master   100.00 

Steersman   35. 00 

Cook   30.00 

Coatpa8a«r   ao.OO 

Steam  engineer   90. 00 

Seaman   20.00 

Fireman   30.00 


Monthly  men  at  qnany : 

Quarry  master  $110.00 

Machinist   50. 00 

Clerk   60.00 

'  Steam  engineers   SO.  00 

Per  diem  (8  hours)  men  at  site : 

Bfaster  carpenter   8.00 

FlastererB  $1.75  to  1.60 

La1)orera   1.26tol.00 

Waterboys  60 

MasouB   3.60 

Carpenters  $2. 00  to  1. 50 

Sand  laborers  (contractor) . .  .80 

Per  diem  f  8  honrs)  men  at  qaarry : 

Blaoksmith   3.60 

Laborwa  $0. 80  to  .  60 

Carpenter   1.50 


Coat  ^  mattrtaUf  inehtding  towage,  1umdii»g,  and  n^ervition. 


Roeendale  cement  delivered  in  warehoose,  per  barrel. 
Portland  cement  delivered  in  warefaonse,  per  barrel . . 

Gravel  delivered  in  elevated  bios,  per  bnshel  

Stone,  both  crushed  and  large,  per  short  ton  in  bins. . 
Steel  X-beama,  per  short  ton  


$0.83 
2.40 
.04 
3.00 

36.30 
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CofTDgAted  iron  No.  30,  pw  100 poandB   43.03 

Trolley  ByBtem  (20  trolleyii  in  pWe)   2,808.86 

Electric  plant  in  place  ready  for  lighting   ^900. 13 

Piles  at  pile  driver  rewly  to  be  driven,  each   2.20 

ExcaTatlou  below  -water  level  in  Boil,  per  cobio  yard   .37 

OrUlage  timber  ready  for  framing,  per  1,000 feet  B.H.  .......  9.75 

Sand  ia  place  in  parapets,  per  cubic  yard     .SI 

Had  in  place  on  parapets  (not  dressed),  per  cubic  yard   .86 

Sod  in  piaoe  on  parapet,  per  square  yard   .SO 

Cant  of  oonorete  p«r  cuHo  yard  in  plact. 


CmIhic    

HaterlMlB  

UIxIdk  aud  plscfng  

BautDUig  

Totil  

CoMjwrfwMi  of  emU— contract  and  hired  lahor. 


In  walU  In  jiMt- 
ukdroolh.  fims. 


90.41 

3.46 
.42 
.33 


4.91 


90.13 
5.U 
.47 
.47 


6.25 


Item. 


CanunoD  concrete: 

CmIdk  cubic  yftrd. 

HI  Xing  do... 

 do... 


Platfonn  conereto: 

Ca^K  cnbic  yard. 

~"  '   do... 

 :  do... 


OenMoti 

BoMDdale  -  bsrral. 

Portland  do... 

PraPongravd   —  onMcyard. 

Band  tor  concrete  ..do... 

Btona  ton  ora,000  DonnclB. 

Ssnd  in  psrspets  cubic  yard. 

Mud  on  sIopcM  do... 

Fertile  eartb  do... 

Lbsanu,  eieel  -  short  ton . 

Onruftstedtroa  lOOpoanda. 


10.41 
.43 


1.U 


.IS 
.47 
.47 


•LOt 


2.40 
.SI 
.» 

2.00 
.81 
.36 


30.30 
S.03 


1.0» 
%» 
LK 

.8S 
9.  SO 

.96 


1.00 
46.43 
8.G0 


Total  quanHtUa  ^  matertaft. 

CoDOrete  cnbic  yards..    16, 578 

Stone  short  tons . .    16, 065 

Sand  embankment  cubio  yards..  107,816 

Sodding  Bqnare  yards . .     1, 388 

Mud  cubic  yards. .     8, 753 

Ca«t  of  mounting  ordftuince. — Sixteen  carriages  were  assembled  and 
eight  mortars  moanted  ou  them  for  the  sum  of  $3,205.11.  This  includes 
every  expense  in  any  way  connected  with  the  ordnance  material  firom 
tbe  time  it  was  turned  over  by  the  Qnnrtermaater's  Department. 

Grand  total  from  the  beginning  of  work  on  the  battery: 

Eni^neering,  sapervision,  office  expenses,  and  coutiugencies,  including 

expense  of  holidays   19,363.49 

Plant  and  canal  ft-om  the  start   4*^  829. 02 

Labor  and  materials  &om  the  start     121, 142. 00 

Total  expenditures  from  the  beginning   178,384.51 

Of  which  anotber  workpi^d..*,,  r  r.-r. .......  ^876.88 
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The  above  total  cost  divided  in  proper  proportion  between  parapets 
and  concrete  work  gives — 

Parapet  material,  per  onblo  yaid  90. 40 

Concrete,  per  enbio  yard  (Ineladas  ironwork  and  all  maehine^  and  electric 
plant)   8.07 

Local  ^ture$^ — ^To  properly  apply  the  above  tables  of  costs  to  mak- 
ing estimates  of  cost  for  other  batteries  the  local  sarrouudiugs,  both 
fovorable  and  nn&vorable,  should  be  taken  into  consideration.  With 
this  in  view  the  following  abstract  of  local  features  is  given: 

The  most  unfavorable  local  feature  was  the  thick  layer  of  underlying 
mud.  This  has  been  a  constant  source  of  anxiety  from  the  time  the 
original  plans  were  drawn  till  the  present  time.  Much  ezjranse  was 
involved  in  the  preparations  made  to  avoid  damage  from  settlement; 
when  it  began,  the  order  of  work  had  to  be  changed  at  short  notice,  so 
as  to  rapidly  apply  loads  where  the  settlement  was  not  as  rapid  as  the 
average,  and  sand  work  well  under  way  had  to  be  stopped  and  the 
sand  applied  elsewhere  wherever  the  local  settlement  became  too  rapid. 
The  floors  and  drains  conld  have  been  put  in  at  very  small  expense  if 
this  could  have  been  done  while  the  regtilar  concrete  work  was  m  prog- 
ress, and  the  same  was  tnie  of  the  concrete  to  support  the  index  nngs. 
It  is  believed  that  this  tronble  is  well  over  now  and  the  compressible 
underlying  soil  has  been  compressed  nearly  enough  to  establish  anew 
the  equilibrium  between  the  weights  it  supports  and  its  powers  of 
resistance.  That  this  is  true  of  purely  static  pressures  there  cui  be 
little  doubt  when  the  levels  taken  every  two  weeks  are  studied,  but 
what  the  effect  of  prolonged  firing  of  the  mortars  in  volleys  will  be  is 
doubtfril.  Advantage  will  be  taken  of  the  trial  firing  abont  to  be  done 
to  obtain  the  fullest  possible  data  as  to  the  changes  of  level,  both 
absolute  and  relative.  Ten  thousand  dollars  is  a  small  estimate  of  the 
extra  cost  involved  in  bniiding  a  mortar  battery  on  such  a  foundation. 

Next  to  the  mud  subsoil,  the  high  level  of  subsoil  water  was  the  most 
undesirable  feature.  It  involved  considerable  expense  for  pumping, 
and  still  more  in  permanent  drains,  which  are  absolutely  necessary  to 
make  the  battery  effective  and  safe.  When  the  extra  ditching  and 
pumping  needed  during  the  rainy  weather  of  last  January  and  Febmary 
are  taken  into  consideration,  $5,000  is  not  an  overestimate  of  the  extra 
coat  of  controlling  the  water  in  the  soil. 

The  low  level  of  the  site,  abont  that  of  high  storm  tides,  made  it  nec* 
essary  to  build  the  whole  battery  as  fill.  This  means  about  75,000 
extra  cubic  yards  of  embankment,  most  of  which  was  composed  of  sand 
brought  from  over  half  a  mile  away  from  tiie  site.  This  increased  the 
coat  of  the  battery  about  81u,000. 

The  site  was  about  2  miles  from  the  nearest  point  at  which  a  tug  could 
land  lighters.  The  cove  was  deepened  and  a  canal  about  half  a  mile 
long  was  dredged  through  tlie  marsh,  so  that  the  tug  conld  bring  the 
lighters  to  the  mouth  of  the  canal,  and  thence  they  could  be  poled  at 
bifl^  tide  to  the  wharf  at  the  site.   The  cost  was  abont  $8,000. 

The  nearest  available  granite  was  at  Edgefield,  144  miles  distant  from 
Charleston,  and  the  railroad  freight  rate  was  80  cents  a  ton.  There 
were  other  quarries  at  Columbia,  137  miles  distant,  with  a  TS'Cent  rate, 
bat  they  were  controlled  by  private  parties,  who  charged  20  cents  a  ton 
more  for  crushed  stone  f.  o.  b.  cars  than  it  cost  the  Government  to  crush 
and  load  its  own  spalls  at  Edgefield.  Advantage  was  taken  of  the  pres- 
ence in  the  United  States  quarry  of  about  5,000  tons  of  clean  spalls, 
resulting  from  the  use  of  this  quarry  to  supply  riprap  stone  for  the 
Charleston  jetties. 
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The  nearest  cement  market  was  New  York,  and  tlie  cement  Iiad  to 
come  by  schooners.  This  necessitated  a  large  cement  warehouse  and, 
when  schooners  were  late  in  arriving,  occasiooEbl  parchases  in  lots  of  as 
mnch  as  1,000  barrels  iirom  the  local  market  in  Charleston.  The  Charles- 
ton price  f.  0.  b.  Government  lighters  was  about  S  cents  a  barrel  higher 
than  the  Kew  York  price  so  delivered. 

All  iron-work  bad  to  come  by  rail  from  more  than  1,000  mUeSf  md 
the  delivery  was  slow  and  nno^tain  and  the  frenght  high. 

The  common  labor  market  waa  better  than  the  average,  but  skilled 
labor  was  almost  unattainable.  A  well  traiued,  reliable,  and  efficient 
force  of  foremen  and  suboverseers,  and  an  exceptionally  skillful  and 
efficient  superintendent,  Mr.  B.  T.  Crawford,  and  an  active  and  accurate 
yonng  assistant  engineer,  Mr.  W.  A.  Leland,  were  made  available  by 
the  recent  completion  of  the  extensive  work  on  the  jetties  here. 

The  United  States  had  on  hand  at  Charleston  all  the  floating  plant 
needed  for  transporting  supplies  from  the  city  to  the  battery  site,  a 
good  steam  derrick  scow,  and  two  hoisting  engines.  At  Edgefield  it 
had  a  good  quarry  and  all  the  plant  needed  for  getting  out  the  large 
rock  which  were  to  be  bedded  in  the  walls.  A  crushing  and  elevating 
plant  had  to  be  purchased  and  installed. 

Mm^  statement. 


Jnlj  1, 1896,  balance  nnexpended  $36, 90B.  27 

Amoimt  allotted  Augnat  11,  1896,  act  Jane  6, 1896   60, 000. 00 

Amount  allotted  October  5, 1896,  act  Jane  6, 1896   60, 000. 00 

Amount  allotted  December  16, 1896,  act  June  6, 1896   12, 000. 00 


138,906.27 

Jane  30, 1897,  amount  expended  during  flaoal  year   138,029. 18 


Jnly  1,  1897,  balance  unexpended   6, 877. 09 

July  1, 1897,  ontBtandlng  BabiUtieB   6, 234. 78 


July  1, 1897,  balance  available   642. 31 


Amount  oad  dote  </  oil  aIIotaM»l«/«r  Hth  tottflry. 


DatB  of  aUotninit. 


FsbnuiT  14,  18M. 
Ancnitll,  1B96... 
October  S,  1890.... 
Deoember  16, 189S. 


Dale  of  act. 


Har.S.  ISVS 
Jnne  fl,  ISM 

 do  

 do  


ABUMnt. 


••0,000 
60,000 
50,000 
U,00O 


171,000 


uf0bt8  of  fibst  ubut.kdwin  b.  stuart,  cobps  of  ekoikxeb8. 

Unitbd  States  Enoimseb  Office, 

Charletton,  S.  C,  June  SO,  1897, 

Captain:  1  have  the bonor  to  sabmit  the  following  annnal  report  npon  the  sabjeot 
ofproteoting  the  Blopes  of  the  mortar  battery  ftom  she  action  of  the  wind: 

The  parapets  of  the  mortar  battery  are  compoaed  of  veij  fine-grained  sand,  which 
ahifte  in  position  easily  ander  the  action  of  the  wind,  and  some  means  ofproteoting 
them  was  necessary.  A  2-foot  covering  of  mad,  to  be  obtained  ftom  the  marsh  in 
rear  of  the  battery,  was  decided  upon  as  the  clieapeat  way  of  doing  this. 

Experiments  with  the  object  of  determining  the  best  method  of  applying  this  cover- 
ing were  pot  ander  my  oaai|^  There  was  no  information  at  huid  rela^re  to  the 
method  to  be  Moployed  or  to  the  probable  coat. 
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The  Mmtraoton  for  the  und  in  the  parapets  bad  on  hand  much  of  the  plant  neoea- 
■aiy  for  the  proseontion  of  the  work,  and  they  agreed  to  make  a  siz-daT  experiment 
under  the  direction  of  the  engineer  ofiQoer  in  oharge,  and  at  the  end  of  that  time  to 
mhmit  a  bid  for  the  work.  All  facilities  were  to  be  afforded  the  repreeentative  of 
the  United  States  to  get  at  the  actual  cost  of  tbetvork  to  the  contTaotors,  in  order 
that  he  might  determine  if  the  bid  submitted  was  advantageous  to  the  United  States. 
During  the  continuation  of  these  experiments,  made  under  my  direction,  I  made 
oarefiu  record  of  the  force  employed  and  the  amount  of  mud  deposited.  The  esti- 
mate of  cost,  upon  which  the  final  decision  as  to  the  acceptability  of  the  bid  rested, 
was  baaed  upon  the  amount  of  mud  it  was  belleTed  coald  be  deposited  on  the  slopes 
by  the  neoessnry  force  properly  organized.  The  force  employed  was  under  the 
organization  selected  by  the  contractors,  and  it  was  noted  if  auy  Baperflnona  laborers 
were  employed.   The  method  to  be  employed  was  selected  by  nie. 

Two  di£Bculties  were  anticipated — one,  Uiat  the  mad  would  roll  about  itself  a  baU 
of  sand  and  to  go  to  the  bottom  of  the  slope,  uid  the  other  that  the  mud  would  not 
slide  on  the  san^  and  thus  require  band  distribntion.  Both  these  fears  proved  to 
be  SToundlese.  The  sand  oontraotors,  who  feared  the  latter  difficnlty,  had  provided 
a  ohute  in  eeotions,  so  that  tiie  mnd  might  slidd  down  and  when  the  lower  portion 
of  the  slope  had  received  its  covering  the  Tower  section  of  the  ohute  could  be  removed 
and  the  next  succeeding  part  then  receive  its  covering.  The  mnd  when  dumped  on 
this  chute  descended  rapidly  to  the  bottom  of  the  slope,  where  it  had  acquired  such 
Teloci^  that  it  went  out  some  distance  from  the  foot  of  the  slope  on  the  reserration. 
The  lower  section  of  the  ohnte  was  taken  np,  but  the  mad  slid  down,  leaving  a  thin 
skin  of  mnd  over  the  samd,  over  which  the  mnd  descmded  quite  as  rapidly  as^efore. 
All  the  Sections  were  then  removed,  but  to  no  purpose.  It  was  seen  firom  this  that 
some  means  of  stopping  the  mud  on  the  slope  aud  holding  it  there  was  necessary. 
The  iirst  plan  was  to  put  in  position  the  posts  for  three  barricades,  this  being 
thought  to  be  a  sufficient  number.   The  boards  for  that  farthest  down  the  slope  were 

Ent  in  position,  and  it  was  intended  when  this  barricade  had  filled  with  mud  to  put 
1  the  boards  of  the  nex^  and  so  on,  each  being  of  sufficient  height  to  hold  enough 
mad  to  cover  the  part  of  tbe  slope  between  it  and  the  nu:t  above.  When  the  mnd 
was  dumped  at  the  top  of  tbe  slope,  it  slid  rapidly  down  as  before  and  carried  away 
the  lower  barricade,  although  it  was  quite  strougly  built.  Then  all  three  barricades 
were  put  in  position,  and  by  stopping  the  mud  before  it  acquired  nmch  velocity 
all  were  able  to  hold  against  the  weight  of  the  mud,  and  each  was  filled  from  the 
overflow  of  that  next  alwve.  This  was  tbe  plan  that  was  followed  throughout,  and 
it  was  entirely  satisfsotoiy. 

After  the  termination  of  the  experiment  the  sand  contractors  submitted  a  bid  of 
80  cents  a  cubic  yard  for  mnd  in  place,  inclndlng  the  cost  of  the  barricades  and  put- 
ting them  up  and  the  trestle  lea£ng  fyom  the  marsh  to  the  top  of  tbe  parapet.  The 
former  were  to  remain  in  place  after  the  mud  work  was  finished,  and  the  latter  was 
to  be  removed  from  the  reservation  upon  the  completion  of  the  work.  This  was  be- 
lieved to  be  cheaper  than  the  United  States  could  hire  the  plant  and  do  the  work,  so 
the  conlxaot  was  awarded  to  the  sand  contractors.  This  contract  c^led  for  lAe  con- 
struction of  three  barricades  on  tbe  slopes.  They  were  to  be  built  normal  to  the 
slope,  of  2-inch  plank  supported  in  the  middle  and  at  each  end  by  4  by  4  inch  posts 
set  in  the  sand  at  least  5i  feet,  suitably  braced  in  such  manner  as  tne  contractor 
might  select.  Tie  strips,  leading  from  the  top  of  the  posts  to  the  bottom  of  the  cor- 
responding post  in  the  barricade  next  above,  were  sug^ted  to  them  as  the  most 
suitable  way,  but  they  preferred  to  brace  by  means  of  struts  from  below,  as  they 
oonld  thus  utilize  many  of  the  cross-ties  that  had  been  used  in  the  track  for  tbe  suid 
work.  These  were  also  used  for  posts  in  the  barrioades.  It  is  important  to  note 
that  tbe  barricades  must  be  built  normal  to  the  slopes,  as  otherwise  the  mnd  will 
lift  the  barricades  and  flow  through  under  them. 

On  the  steeper  slopes  three  bamcadee  were  not  snfflcient,  and  six  were  built.  The 
mud  covering  on  the  parts  where  the  greater  number  of  barricades  were  used  was 
mach  more  satisfactory  than  on  the  other  portions,  and  it  is  believed  that  it  would 
have  been  better  to  have  used  four  barricades  on  all  the  gentler  slopes. 

At  first  mnoh  difflouHy  was  experienced  In  filling  the  oars  with  mnd  by  tbe  dredge 
owned  by  the  United  States.  This  is  of  tbe  clam-shell  pattern,  and  with  all  the  care 
that  could  be  exercised  the  oars  would  dump  in  filling.  A  low,  flat  hopper  had  to 
be  built  to  overcome  this  tendency.   Stay  chains  had  also  to  be  used. 

The  average  amount  of  mud  deposited  per  day,  the  force  employed,  and  the  arraufje- 
ment  of  the  plant  used  were  all  very  closely  what  had  been  used  as  a  basis  for  the 
decision  upon  the  bid  of  the  contractor. 
Bespeotrnlly  submitted. 

EDWIH  R.  STtTART, 
Ad^Honal  Saoond  Untenant  Mngiiieen. 

Capt.  Frbdbbio  V.  Abbot, 

CoHM  ^SngUutrat  U.  8.  A. 
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UsnxD  Statbs  Enqinber  Ofticb, 

GkarlMton,  S.  C,  Jwne  SO,  1897. 

Captain:  I  have  the  honor  to  stibmit  the  folio-wing  report  on  the  monntingof 
12-iDch  mortars  at  the  battery  dnring  the  fiscal  year  ending  J  nne  30, 1897 : 

It  is  believed  that  the  methods  here  adopted  were  saoh  as  deserve  to  be  properly 
recorded.  The  motmting  was  performed  under  the  supervision  of  Hr.  Michael  Der- 
renbaoher^  who  devised  the  methods  used,  as  instnictions  for  moontiog  tibe  mortars 
were  not  issued  nntil  after  the  worh  had  been  done.  The  mortars  and  tiieir  car- 
riages were  delivered  at  the  site  by  the  Qnarterm  aster's  Department,  the  transporta- 
tion from  the  city  to  the  site  being  done  nnder  contract  calling  for  delivery  of 
ordnance  material  near  the  pits  where  it  was  to  be  mounted.  For  convenience  in 
transporting  the  material  from  the  wharf  in  rear  of  the  mortar  battery  to  the  place 
designated  for  the  final  delivery  the  contractor  mounted  all  the  heavier  pieces  on 
craves  made  of  12  by  12  inch  timbers  parallel  to  each  other,  held  togeiber  by  two 
pieces  of  saitable  dimensions  spiked  to  them.  The  cradles  for  the  mortars  and  the 
sidepieoes  of  the  carriages  had  croaspieces  for  them  to  rest  on.  Those  for  the  mor- 
tars were  arransdd  so  that  the  mortiu^s  rested  with  their  axes  parallel  to  the  ground. 
AH  the  material  was  hauled  from  the  wharf  to  the  site  over  roller  ways  prepared  by 
laying  heavy  planks  in  the  sand.  Block  and  tackle  furnished  saitable  power  for  the 
haaling,  being  0|>erated  by  man  power. 

The  process  of  nionnting  the  heavier  pieces  was  as  followsj 

Beae  ringt. — A  roUer  way  of  two  12  by  13  inch  timbers  weu  prepared,  its  upper 
sarface  at  the  final  position  of  the  base  ring  being  2  or  3  inches  lower  than  the  lower 
edge  of  the  base  ring  when  at  its  final  levd.  Up  this  inclined  'wa;^  the  rine  was 
hauled  by  means  of  olook  and  watch  tackle.  Having  been  placed  in  appronmate 
position,  it  was  supported  on  Jacks,  four  6-ton  screw  jacks  being  used,  and  the  rollers 
and  cradle  removed.  It  was  then  lowered,  the  jacks  being  turned  simultaueoosly. 
Blocking  was  always  kept  within  an  inch  of  the  under  edge  to  prevent  accident  in 
cane  of  »ilure  of  a  jack.  This  preoaation  was  observed  in  the  handling  of  all  the 
heavier  pieces.  The  base  rin^  was  then  placed  in  its  final  position.  In  doing  this 
nse  was  made  of  the  center  ot  the  ring,  marked  on  a  piece  of  timber  wedged  firmly 
on  apwoximately  a  diameter  of  the  riuff.  The  anchor  bolts  were  hung  and  the  con- 
crete orought  np  around  them  to  within  about  2  feet  of  the  lower  edge  of  the  base 
ring  and  allowed  to  set.  Then  the  ring  was  jacked  up,  nsing  four  6-ton  jacks,  and 
the  Portland  concrete  foundation  ring  was  put  in.  The  base  ring  was  lowered.  Six 
of  the  anchor  bolts  were  provided  with  double  nuts  and  were  threaded  a  sufficient 
length  to  permit  these  being  used  as  leveling  screws^  and  the  base  rings  were  accu- 
rately leveled.  The  foundation  was  completed  by  driving  between  the  upper  surfaoe 
of  the  Portland  concrete  ring  lud  the  bottom  of  the  base  ring  a  layer  about  an  Indi 
thick  of  Portland  cement  mortar.  When  it  was  discovered  that  uie  settleinent  of 
the  battery  had  thrown  the  platfonns  out  of  level,  Uiis  last  thin  layer  of  mortar  was 
not  driven,  and  the  base  rings  were  left  supported  on  tiie  leveling  unts.  the  rollers 
and  spider  were  then  pnt  in  place. 

Bacera. — The  racers  are  brought  «pto  a  position  over  the  base  rings  over  similar 
inclined  ways  by  the  same  means.  When  in  position,  they  are  jacked  up  by  foot 
6>ton  screw  Jacks  and  the  roller  ways  removed.  With  blookins  fcx  safety  as  before, 
the  racers  are  lowered  till  their  lower  edges  pass  the  upper  suriaoe  of  the  base  ring. 
When  nearing  this  position,  lateral  motion  necessary  to  make  it  go  down  over  the 
base  ring,  having,  as  it  does,  only  about  one-tenth  of  an  inch  clearance,  is  produced 
by  setting  a  jack  in  an  inclined  position  against  the  side,  supporting  the  racer  free 
from  the  blocking  on  screw  jacks,  and  then  forcing  in  the  deiBired  direction.  This 

j>roce8s  throws  the  supporting  jacks  slightly  out  of  the  vertical,  and  the  racer  is 
owered  on  the  blocking  and  the  Jacks  i^nin  set  vertloal. 

SfApfeoes.— The  vertical  brace  of  the  shaft  of  the  travOTSing  wheel  Is  first  pat  in 
position.  Preparatory  to  mounting  the  sidepieces  it  is  important  to  look  the  racer 
to  prevent  ite  rotation  and  consequent  accident.  This  is  done  by  setting  a  jack  on 
either  side  of  Hie  lower  part  of  the  spring  cyllnder-rocess  and  inclined  to  the  verti- 
cal about  45°.  The  eidepiuces  are  brongnt  np  the  inclined  ways,  their  inner  sides 
up,  and  put  in  such  a  position  that  in  revolving  to  a  vertical  position  the  lower  end 
of  the  spring  cylindOT  will  descend  into  the  opening  in  the  top  of  the  racer.  It  is 
then  lifted  by  Jacks,  the  rollers  and  cradle  removed,  when  it  is  supported  at  the  top 
and  lowered  at  the  bottom,  giving  it  a  conHiderable  inclination.  This  is  increased 
by  still  further  jacking  and  blocking  np  the  upper  part.  The  lower  edge  is  lowered 
till  it  rests  on  two  3  by  10  inch  planka,  secured  in  position  by  pins  driven  in  bolt 
holes  in  racer.  By  block  and  fall  attached  to  top  of  sidepiece  it  is  then  raised  to 
a  vertical  position,  a  guy  being  used  to  insure  its  not  going  beyond  the  vertical.  It 
Isnow  moved  sidewiseby  pries.  The  pluika  are  removed,  the  cheek  being  supported 
by  a  Jaok  under  each  end  of  two  crowbars  pnt  through  bolt  holes  In  front  and  the 
rear  being  supported  by  »  Jack  under  the  spring  cylinder.   It  can  thus  be  lowered  on 
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tiie  TMMT.  A  piece  of  inch  pluk  left  under  the  front  end  nukes  enbeeqaent  Isteial 
motion  eaaier.  This  lateral  motion  is  prodnoed  by  a  Jack  in  rear  beuinc  wunet  the 
rib  nnder  the  loading  aooop,  and  in  front  hj  one  beanng  against  a  Btnd  boll  screwed 
in  one  of  the  transom  bolt  noles.  When  nearly  in  position,  it  is  lowered  flat  on  the 
racer  and  final  motion  produced  by  ramming  with  a  piece  of  8  by  8  inch  timber. 

Guwt. — Mortars  are  mounted  breech  foremost  over  the  transom.  If  neoessaty  to 
turn  them  aronnd  before  starting  op  the  inclined  roller  way,  this  can  be  done  by 
balancing  on  one  roller  and  pulling  the  end  by  block  and  tackle.  Changes  of  duec- 
tion  are  easily  effected  by  knocking  one  end  <tf  one  of  the  supporting  loUws  in  the 
pr^er  dlTocuon. 

When  the  ouriaoe  is  reached,  a  piece  of  12  by  13  inoh  timber,  6  or  8  ftet  lon^ 
witii  one  end  rounded,  is  inserted  in  the  bore  of  the  piece.  Eight  by  8  inch  tim- 
bers across  the  carriage,  between  the  cheeks,  furnish  the  support  for  roller  way 
for  a  hydraalic  jack  placed  nnder  the  12  b;  12  inch  timbers  in  the  breech  of  the 
piece.  Tbe  breech  is  raised  by  ihe  hydraulic  jack  and  crosspieces  of  cradle  re- 
moTed,  the  lower  12  by  13  inoh  timbers  of  the  cradle  forming  now  the  roller  way. 
The  muzzle  of  the  piece  is  pried  np  by  a  long  3-inoh  plank  pry  and  the  front  cross- 
piece  of  the  cradle  removed  and  rollers  inserted.  The  mortar  tlins  rests  on  rollers 
at  tbe  muzzle  and  on  a  bydranlio  jack  (itself  on  a  roller  way)  at  the  breech.  It  is 
then  pulled  in  till  trunnions  are  near  trunnion  ways,  when  it  is  jacked  u)*  and  the 
trunnions  started  in  tbe  trunnion  ways.  By  alternate  lowering  of  mnzzle  and  breech, 
the  trunnions  come  to  a  bearing  in  tbe  trunnion  beds.  Small  one-half-inch  iron 
strips  with  flattened  ends  keep  the  trunnions  frnn  eatohing  on  or  ii^ming  the  ooi^ 
ners  of  tbe  brass  teunnion  beds. 

Bespeotfally  submitted. 

Edwin  B.  Stdabt, 
AdtUUomal  Steond  JAmttMrnrnt  Snfitutrt. 

Capt.  FsKDKRic  V.  Abbot, 

Corpi  <tf  Engituen,  U.  8.  A, 


TBOT-INOH  BATTEBT. 

Hittory. — ^An  allotment  of  $500  from  the  appropriation  for  "Gun  and 
Mortar  Battcoies,"  act  of  Jane  6, 1SD6,  was  made  on  Aognst  31, 1896, 
for  the  purpose  of  making  the  necessary  plans  and  drawings  for  four 
onplacements  for  10  inch  rifles  on  dteappearing  carriages.  It  was 
proposed  to  actnally  construct  at  that  time  only  two  empla^Bem6nts. 

The  pltms  uid  drawings  having  been  pr^Mired  and  approved,  iul 
allotment  of  99^500  was  made  on  December  11, 1896,  from  the  same  act 
and  appropriation.  This  was  for  the  purpose  of  supervising  the  actoal 
oonstmctiou,  which  was  to  be  by  continuing  contract  On  March  26, 
1897,  an  allotment  of  $150,000  was  made  from  the  same  appropriation 
contained  in  the  act  of  March  3, 1897.  This  was  to  be  applied  fficda- 
sively  to  payments  under  the  contracts. 

Foundations. — Carefully  conducted  borings  showed  that  at  the  site 
originally  selected  by  The  Board  of  Engineers  one-half  of  the  battery 
would  be  founded  on  a  layer  of  sand  not  less  than  40  feet  thick,  but 
that  the  eastern  half  would  rest  on  a  thick  pocket  of  soft  mud,  very 
similar  to  that  found  beneath  the  mortar  battery.  Permission  was 
asked  and  given  to  shift  the  whole  battery  about  400  feet  west,  where 
a  foundation  of  uniform  sand  40  feet  thick  nnder  the  whoto  battery 
was  found. 

Planet  ofweeihneta^To  provide  against  the  ill  effects  of  settlement, 
shonld  any  occur,  the  battery  was  divided  up  into  pieces  about  40  feet 
long  by  vertical  planes,  so  selected  as  to  never  cnt  through  any  of  the 
numerous  steel  beams  used  in  roof  work.  The  foundation  has  so  far 
given  no  tronble,  and  the  many  parts  of  the  massive  concrete  walls,  30 
feet  thick,  which  have  been  completed  up  to  their  full  height  fbr  near^ 
twomoatbs,  i^w  settlement  never  exceeding  .05  of  a  foot. 
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^^ecifioations  and  iw«  of  Government  plant. — Speoiflcatioiis  were  pre- 
paredandbids  opened  on  November 30J1896.  The  contract  was  awaited 
to  tlw  lowest  bidders,  Messrs.  Jacob  Friday  &  Sous,  who  had  i'ormerly 
been  members  of  the  contracting  firm  of  Egan  &  Friday,  and  in  this 
cai>acit7  had  completed  the  continuing  contract  for  the  Charleston  jet- 
ties. Their  previous  experience  here  was  of  great  advantage  to  tJie 
work,  and  but  little  time  was  lost  in  prdiminaries. 

By  the  spedflcations  they  were  required  to  rent  and  nse  tiie  plant 
which  the  United  States  had  provided  for  the  mortar  battel;^.  The 
sum  of  11^550  a  month  was  charged  for  this  plant,  which  compnsed  the 
following  items: 

A  complete  quarry  plant  and  stone  cmsher,  with  elevated  bins  and 
screens;  a  good  tug  and  8  good  200- ton  scows;  a  good  steam-derrick 
scow:  a  g(rad  concrete  mixing  plant,  with  three  good  double-drum, 
double-cylinder  hoisting  ragines  of  about  20  horsepower  each;  a  good 
steam  pile-driver  for  use  on  land;  1,400  feet  of  Hunt  iwrtable  railroad 
track,  with  steel  ties,  and  curves,  switches,  and  a  number  of  Hunt  tip 
cars  and  flat  cars.  With  the  plant  a  qmmtity  of  steel  wire  rope,  gny 
lines,  manila  rope,  and  other  supplies  and  attachments,  and  a  number 
of  shovels,  wheelbarrows,  rammers,  etc,  were  supplied  by  the  Govern- 
ment. 

The  prices  offered  under  this  arrangwnent  were  about  the  same  as 
those  bid  elsewhere  on  the  At^tio  OoMt  in  the  vicinity  where  the 
Government  had  no  plant.  As  the  battery  will  require  about  ten  montiis 
for  its  construction,  the  plant  will  save  about  $16,000.  In  two  other 
aspects  the  possession  of  the  plant  has  been  beneficial.  First,  as 
there  was  no  extensive  plant  to  be  accumulated,  work  began  at  ouce; 
second,  the  rent  is  a  self-applying  bonus  for  rapid  work  and  penalty  for 
dday.  The  contractors  fully  appreciate  that  every  day  saved  iu  com- 
plethig  their  contract  means  a  saving  to  them  of  $50  in  rent,  and  this 
in  no  small  measure  accounts  for  the  activity  with  which  they  have 
prosecuted  the  work. 

The  contract  was  approved  January  21, 1897,  but  work  on  the  plant 
had  began  on  Januu'y  1, 1897.  The  actual  constmctiou  of  the  battery 
began  between  March  1  and  March  10  with  work  on  the  concrete  sea 
wall.  Since  tiiat  time  the  rate  of  progress  hus  been  steadily  increasing, 
and  now  averages  about  ISO  cubic  ycurds  of  concrete  in  place,  indnding 
large  stone,  per  day  of  eight  hours.  That  this  rate  was  attained  with 
a  single  4-foot  cube  mixer  is  due  to  the  well-considered  arrangement  of 
plant  adopted. 

Arrangement  of  plant. — ^The  site  of  the  battwy  is  about  1  mile  dis- 
tant from  the  nearest  wharf  on  the  island  at  which  loaded  lighters  can 
lie.  A  railroad  was  thus  a  necessity.  A  right  of  way  t^ugh  the 
streets  of  Moultrieville  was  secured  from  the  town  ooundl.  On  the  decks 
of  two  of  the  Government  lighters  railroad  tracks  were  laid  bo  that  40 
of  the  narrow  gauge  cars  can  be  put  afloat.  They  are  loaded  at  the 
railroad  wharf  in  Charlestou  and  towed  to  the  island.  There  the  lighter 
is  put  into  a  suitable  slip  and  the  loaded  cars  are  hauled  up  an  a^ust* 
able  incline  by  a  steel-wire  rope,  operated  by  a  double-cylinder,  4-drum 
hoisting  engine  on  the  wharf.  This  same  engine  operates  a  derrick 
used  to  unload  all  other  material  and  deposit  it  on  cars  rumdng  on  suit- 
able tracks  on  tiie  wharf.  From  the  wliarf  the  ndlioad  is  single  track 
as  far  as  the  scale-housa,  wbidi  is  dtaated  a  short  distance  from  the 
western  end  of  the  battery.  From  this  point  tracks  radiate  as  follows: 

One  runs  entirely  through  the  cem^t  shed,  which  is  situated  near 
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the  western  end  of  the  battoy  and  has  its  length  parallel  to  the  back 
of  the  battery. 

The  Becond  track  rans  to  the  foot  of  au  incliue  leading  to  the  top  of 
the  bins  for  storing  sand  and  broken  stone. 

A  third  track  raiiB  directly  in  rear  of  the  battery,  serring  also  aa  a 
part  of  the  track  on  which  one  of  the  traveling  cranes  nma. 

Others  lead  to  convenient  points  of  delivery. 

As  cement  is  delivered  in  schooner-load  lots,  a  cement  warehonM  of 
7,000  barrels  capacity  was  provided. 

The  bins  for  sand  and  stone  axe  between  the  e^ent  wt^hooae  and 
the  battery.  They  form  two  parallel  V-shaped  troagha  toaohing  at  tibe 
topj  the  iacUnation  of  all  the  bottom  planes  being  one  on  one,  and  the 
divisions  into  pockets  being  made  by  vertical  planes.  The  center  of 
the  narrow-gauge  railroad  track  is  over  the  intersection  of  the  planes 
forming  the  inner  sides  of  the  two  troagbs.  When  the  cars  are  dumped 
the  contents  are  thas  about  equally  divided  between  the  two  troughs, 
no  hand  distribution  being  reqaired.  At  the  bottoms  of  the  pockets 
there  are  a  number  of  iron  sluliug  iloors.  When  they  are  open  t^e 
materials  drop  into  the  Hunt  tip  cars  wliich  carry  them  to  the  mixer. 

A  loop  of  Hunt  track  rans  under  the  bins,  and  the  tip  cars  run  west 
on  the  south  track  and  east  on  the  north.  Aa  they  pass  around  the 
carve  at  the  west  end  of  the  bins  they  are  ran  out  on  a  short  spar  and 
receive  the  charge  of  cement.  By  this  arrangement  there  is  no  confh- 
^on  of  cars  meeting  and  passing,  and  as  many  can  be  pat  in  service  aa 
tbe  needs  of  the  momrait  may  dictate.  The  two  ends  of  the  loop  at  the 
east  come  together  into  a  single  track  where  the  oars  go  ap  a  vertical 
elevator  close  to  the  mixer.  In  this  way  the  latter  can  be  kept  fbd  con- 
stantly, and  never  stops  from  the  beginning  of  the  eight  hours  till  the 
end,  except  to  be  emptied  and  refilled.  The  capacity  of  the  mixer  is 
the  one  limiting  factor  in  a  concrete  plant.  Everywhere  else  extra  cars 
or  labor  will  accelerate  progress,  and  this  is  where  the  plant  at  this  bat- 
tery is  so  well  arranged.  2^0  lime  being  lost  by  the  mizer,  the  maximum 
speed  is  attained. 

From  the  mixer  the  concrete  is  carried  in  l-yard  damp  buckets,  riding 
on  flat  cars,  to  the  point  of  deix>sit.  The  buckets  are  lifted  off  the  cars 
by  two  steam  cranes.  One  of  these  was  a  regular  traveling  crane 
revolved  by  steam.  The  other  was  a  stiff-legged  derrick,  mounted  on 
a  heavy  platform,  supported  on  eight  pairs  of  the  same  wheels  and 
axles  that  were  used  on  the  narrow-gauge  oara.  The  crane  ran  on  a 
pair  of  parallel  narrow-gauge  tracks  Uud  about  15  foet  from  center  to 
center.  This  crane  is  revolved  by  ropes  attached  to  tbe  boom  and 
op^vted  by  the  apoolheads  on  au  ordinary  hoisting  engine.  On  its 
drams  are  the  steel-wire  ropes  constituting  tbe  falls  and  topping  lift. 
Tliis  crane  is  moved  along  the  track  by  a  rope  attached  to  ties  at  suit- 
able points  and  operated  by  the  spool  heads.  While  not  so  efficient 
as  the  regular  crane,  this  machine  has  done  good  and  rapid  work. 

The  regular  crane  runs  on  a  track  parallel  to  that  of  the  other  crane, 
and  between  the  sea  wall  and  the  main  wall  of  the  battery.  Every 
point  at  which  concrete  is  to  be  deposited  is  thus  in  reach  of  one  or 
other  of  the  cranes,  and  the  heaviest  walls  can  be  reached  by  both. 

Matixrial  for  the  parapet  is  taken  from  the  sand  hills  in  the  vicinity. 
It  is  carried  up  over  the  eastern  flank  of  the  sea  wall  in  cars  palled  up 
au  inclined  trestle  by  a  hoisting  engine  on  top  of  the  concrete  wall  in 
front  of  the  magazine  for  the  eastern  gun.  The  sand  cars  are  thence 
pushed  along  a  txaok  laid  ou  top  of  the  finished  concrete  and  are 
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dumped  into  tbe  apace  betwem  the  sea  wall  and  the  main  wall  of  tide 
battery. 

:n^o  work  of  actual  constmction  is  done  at  night.  The  supply  trains 
run  from  daylight  till  midnight  ander  ordinary  circnmstances  and  dur- 
ing the  whole  twenty-four  hours  while  delivering  cement. 

The  cement  comes  from  New  York  in  schooners ;  the  steel  beams  &om 
Pittsburg  by  rail.  The  contractors  deserve  credit  for  having  ao  far 
prosecuted  the  work  without  any  delay  on  account  of  failure  to  receive 
either  of  these  materials  on  time,  or  of  atone  which  comes  from  Edge- 
field and  Columbia  by  raiL  The  iron  atairways  and  shot-lift  mechanism 
are  made  in  Obiurleston. 

PBOaBBSS  OF  WOBK. 

December  31, 1806:  Gontxacts  signed  and  awaiting  approval  of  the 
Ohief  of  Engineers. 

January  31 , 1897 :  Contracts  approved.  Railroad,  cement  ahed,  stone 
bins,  and  slip  at  wharf  in  proce>H  of  construction. 

February  28, 1897:  At  work  on  plant, 

March  31, 1897 :  Plant  complete.  Two  hundred  linear  feet  of  sea 
waU  completed;  some  casing  up  for  main  walla.  Concrete  dejtosited 
during  the  month,  1,121  cubic  yards. 

April  30,  1897:  Two  hundi-ed  and  forty  additional  linear  feet  of  aea 
wall  completed.  Concrete  deposited  in  sea  and  main  walls  during  the 
month,  3,622  cubic  yards. 

May  31, 1897 :  Concrete  work  about  half  finished;  incline  for  para- 
pet ^liug  completed.  Concrete  deposited  dnriug  the  month,  4,648 
cubic  yaraa.  Working  days  daring  the  month,  25,  Average  amonnt 
of  oonorete  deposited  per  day  of  eight  hours,  185.92  cubic  yards. 

June  30, 1897:  Concrete  work  siz-teutha  completed;  sand  filling  one- 
tenth  completed;  shot  lifts  in  position. 

By  April  10, 1897,  the  battery  had  reached  a  stage  where  it  was 
evident  that  the  base  rings  for  the  three  10-incb  guns  would  be  soon 
needed.  On  that  date  application  was  made  for  the  base  rings  and 
guns,  as  they  could  be  handled  to  great  advantage  together.  The 
suggestion  was  also  made  that  it  was  very  desirable  to  complete  the 
fourth  and  last  gun  emplacement  if  funds  could  be  allotted.  On  the 
2l8t  information  was  received  that  the  gnus  and  carriages  would  be 
shipped  for  three  emplacements  some  time  in  August,  and  that  the 
fourth  emplacement  woold  be  authorized  if  fhnds  were  available  later 
in  the  yetu*. 

The  project  for  this  battery  included  an  artesian  weU,  as  there  is  no 
drinking  water  sopply  on  the  island  beyond  rain  water  caught  in  cis- 
terns. The  contract  for  the  same  was  awarded  to  Mr.  E.  F,  Joyce,  of 
St.  Augustine,  Fla.,  the  contract  being  approved  on  December  26, 
1896, 

In  this  vicinity  there  are  three  artesian  strata.  The  first  lies  at  a 
depth  of  between  400  and  500  feet.  The  water  is  generally  heavily 
charged  with  carbonate  of  soda  and  is  not  potable.  At  a  depth  of 
between  1,200  and  1,300  feet  there  is  a  layer  of  water-bearing  rock 
which  gives  a  small  fiow  of  water  of  exceptional  purity.  At  a  depth  of 
little  over  2,000  feet  a  plentiful  supply  of  good  drinking  water  is  found. 
The  contract  was  so  worded  as  to  permit  the  United  vStates  to  stop  work 
at  either  of  the  two  higher  levels,  depending  upon  the  volume  luid  qual- 
ity of  water  foand  at  the  400-foot  level. 
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PBOaSESS  OF  WOBK. 


December  31, 1896 :  Contract  approved. 

January  31, 1897:  Plant  in  place  and  12-inch  casing  down  50  feet 
Febraary  28, 1897:  Twelve-iach  casiDg  down  58  feet;  10-iiich  casing 

dovn  110  feet;  drilling  down  200  feet. 
March  31, 1897.   Ten-inch  casing  down  335  feet.   Drilling  down  350 

feet 

April  30, 1897:  Eight-inch  casing  down  397  feet  DrQIing,  410  feet 
Waiting  on  additional  S-inch  casing.  Kew  engine  and  boiler  received 
at  Charleston. 

May  31,  1897:  New  engine  and  boiler  at  work  during  the  month. 
Eight-inch  casing  driven  to  406  feet  9  inches,  where  it  stopped  in  very 
hard  rock.  Drilling  continued  to  700  feet,  when  it  was  stopped,  await- 
ing 6-inch  casing,  as  the  hole  caved  bo  badly  that  drilling  could  not  be 
continued  without  casing. 

June  30, 1897 :  The  6  inch  casing  was  down  to  a  depth  of  765  feet 

'When  the  400-foot  stratum  of  water-bearing  rock  was  penetrated, 
there  was  not  snfBcient  head  to  flow,  and  the  water  was  not  potoble. 
At  Fort  Sumter  this  stratum  gave  a  flow,  but  the  water  was  not  palata- 
ble, although -perhaps  potable. 

Much  delay  has  resulted  from  the  &ilare  of  the  contractor  to  install 
a  proper  plant  at  the  beginning,  and  to  keep  a  sufficient  supply  of 
casing  on  hand. 

Money  statements. 

Vl^B  FOB  lO-mCH  BOXS  KHPLACEMXNT8. 


Angnst  31^1886,  unonn  t  ftUotted   «600. 00 

Jane  30, 1887,  amonnt  expended  daring  flsoal  year   600. 00 

SALARIBS  AND  OmCK  EXPKNUS. 

December  11,  1896,  amoant  Atlotteil   #9,500.00 

June  30,  1897,  amoant  expended  daring  HBcal  year  -   8,629.01 

Jaly  1,  1897,  balanoe  anezpended   6,870.99 

Jaly  1,  1897,  ontirtiuiding  liabilities   826.00 

Jaly  1,  1897,  balance  available   6,045.99 


PATHKHTS  UNDKR  COnTUACTB. 


Harclt  26,  1897,  amonnt  allotted..  $160; 000. 00 

Jane  30,  1897,  amoiiDt  expended  daring  flso^  year   66>  071. 33 


Jaly  1,  1897,  balance  unexpended   94,038.77 

Jaly  1, 1897,  outeUoding  liabilitiea   $33,  621.  27 

Jaly  1, 1897,  amoant  eovered  by  nnoompleted  contracts   91,  422. 53 

 125,043.80 


AmouHtt  and  dates  e/  all  aliotmemtt  for  tkit  battery. 


Date  of  Ht. 


Jdii6  6,]8M.. 

Do  

MuohS.  18ST 


Dataofallot- 
ment. 


Ans.Sl.lSM 
X>M.  1.  UM 
Uar.H^18B7 


BMurka. 


I&OO  I  PluB  <md  dravinga. 
9,000  ,  Snpein4sioii. 
UO^  000   Contntct  paymaDts. 
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Ahiiraettof propotaltfor  farnUhing  material  and  eonatructing  two  emplacements /itrJO-inok 
rifle  iatterg,  reeHtM  i»  reapetue  to  a^Krtieeauni  dated  CharUaton,  S.  C.Oetoier  S9, 
1896,  and  opnwil  November  SO,  1896,  bjf  Capt.  Frederic  V.  Abbot,  Corpa  of  m^iiuers. 


Large  stone.,  .per  abort  ton 

Broken  etone  du  

Pod  Fon gmTel  ..peroQ.  yd 
Suul-liill  aandlnDliifl..do — 
Amerloui  Portland  cemeDt, 

per  barrel  

Anerlvut  natnral  cement. 

per  barrel. /  

82  KDohor  botte. .  .for  tlie  lot.. 
Steel  I-beams.. per  loDg  tun.. 
Corrugated  iron,  .per  IWlba. . 
Cast'iroD  drain  cover,  per 

linear  foot  

Iron  stairways : 

3  feet  wide  per  a  t^-p . . 

4  feet  wide  do.... 

iJlfeetwide  do  

Sfeet  wide  do  

Ironlsdder..  .per  linear  foot.. 
Small  doors  and  hinget,  per 

doorway  

Large  doors  and  binges,  per 

doorway  

Brass  pipe  per  pound. 

Trolley  system... for  the  lot.. 
Concrete  mlxlne.  in  place, 
per  cubic  yard. 


Setting  base  rings.. per  gnu.. 
Sand  embankment,  iu  plaee, 

per  fliiblo  yard   

Bxcaration,  In    place,  per 

onblc  yard  

Fertile  earili,  in  place,  per 
onbio  yard  


I  A.M. 


2.40 


1. 15 
750.00 
67.20 
4.50 

.75 

8.25 
S.50 
S.00 
12.60 
1.25 

60.00 

70.  Oo! 
.40' 
960.00 

1.65' 
S6.00, 

.25 

.26 

LOO 


2.60 


1.24 
226.00 
66.00 
6.00 

.90 

12.00 
IS.  60 
14.00 
18.00 
1.26 

40.60 

60.  oo' 
.20 
700.00 

1.43' 
200.00 

I 

.25 

.25' 

I 

1.20 


X8S' 


i.os! 

150.00; 
62. 00 
3. 60; 

.76| 

10.35 
12.15 
13.06 
16. 16 
L2& 

66.00 

[ 

90.00 
.20 
36S.00 

Leo 

200.00 
.26 
.26 
LOO 


Total  amonut  of  bid....  116, 636. 02 110, 000. 70 110, 813. 66  200, 665.  OSjm,  176.2e,U0,B8LO4182, 170.04 


$5.55 
6.35 
L20 
.26 

2.70 

1.2s 
180.00 
44.80 

3.00 

.75 

10.36 
12.00 
12.26 
18.60 
1. 10 

3a76 

33.00 
.15 
600.00 

4.S5 
100.00 

.20 

.20 

1.25 


$3.05 

3.31 

i.oe 

.40 

2.66 

1. 18 
270.00 
68.00 
4.08 

.85 

14.70 
17.  SB 
18.75 
26. 10 


56.00 

70.00! 
.50 
2, 000. 00. 

1. 17i 
300. 00| 

.30 

.25 

1.26 


Walker. 


$2,36 
2.45 
L  10 
.90 

3.00 


and 

Rnlledfte 
Holmes. 


$2.30 
2.25 
.75 
.26 


1.351 
300. 00 
OaOOj 
4.00| 

.80I 

11.00 
I2.00i 
13. 00! 
15.001 

76.00 

SO.O0I 
.20 
400.00 

1.40 

loaoo, 


.18 
L3& 


».» 

1.56 
200.00 
ST.IO 

3.n 

.68 

0.66 
10.70 
13.40 
14.70 

LOO 

26.00 

25.00 
.17 
400.00 

3.06 
100.00 

.15 

.15 

.90 


AMraett  of  propoaaU  fw  boring  an  arfeaian  wll  reeeired  in  reauonie  to  advertieemettt 
dated  Charleston,  S.  C,  October  g9,  1896,  and  opened  November  SO,  1896,  i$  Capt. 
Frederic  V.  Abbot,  Corps  of  Enf/ineers. 


Kamo  of  bidder. 


W.  H.  Gnr  *  Bra 
Hcrria  Drilling  Co 

Cbunaan  Bras  

B.  F.  JofOB  


Wtil  600  WeU  1,S90 
feat  deep,  ftetda^. 


$4, 000.00 
2,  660.00 
•  8,800.00 
8,120.00 


$10,300.00 
7.680.00 
18,000.00 


Het  ofoontraott  tnfone. 


Contract  fop— 

Name  of  contractor. 

Date  of 
approval. 

Date  of 
beginning. 

Date  of 
oompletlun. 

Conotrncting  3  emplacements  for 

10.inflh  (lias. 
Boring  araslaii  well  

Jacob  Friday  &  Sona... 

Jan.  21, 1897 
Deo.  36,1890 

FA.  1.1897 
Jan.  14. 1897 

Deo.  L1W7 
Deo.  l,im 

Sites, — ^At  the  dose  of  the  last  flscaJ  year  twenty-one  lots  had  been 
purohaaed,  at  an  aggregate  cost  tif  $31,232.  The  above  lots  formed  the 
entire  site  for  a  mortar  batt^,  and  parts  of  sites  for  a  10-inoh  and  a 
12-iuch  rifla  battery. 
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During  the  past  twelve  months  all  the  lots  regmred  to  complete  these 
sites  were  parchased  at  the  original  appraised  valae,  or  by  amicable 
compromiae,  except  seven.  During  the  month  of  March  condemnation 
proceedings  were  institated  and  the  following  verdicts  were  obtained: 


Lot. 

OviMr. 

Dftteof  ver- 
dict. 

Amonnt. 

U  &T. 
220 

Mar.  19, 1897 
Har.  25. 1807 
 do  

»1, 2O0. 00 
695.50 
1, 400.00 
1, 6U0.00 
1. 030.00 
1, 100.00 
0,437.50 

2U  

241  .  . 

S42  . 

Mar.  20. 1897 

3H  

13,4U.OO 

In  connection  with  these  proceedings,  the  papers  which  were  origi- 
nally sabmitted  to  the  Attorney-General  of  the  United  States  were 
reinrned  for  farther  report  and  supplementary  papers  which  were  sap- 
plied  by  the  United  States  dista-ict  attorney  for  South  Oarolina.  The 
Mneoded  papers  for  lots  106, 240,  and  266  were  returned  to  this  office 
with  the  approval  of  the  Attorney-General  of  the  United  States,  and 
payment  has  been  made.  At  the  time  of  payment  a  claim  was  made 
in  each  case  for  interest  at  7  per  cent  per  annam,  the  legal  rate  in 
South  Carolina.  This  was  resisted  by  the  district  attorney,  and  set- 
tlement was  filially  made  for  the  amount  of  the  verdicts. 

At  the  close  of  the  year  the  United  States  had  clear  title  to  the  site 
for  the  10-iuch  battdry  aud  the  mortar  battery,  and  only  four  lots 
remain  to  be  acquired  to  complete  the  site  for  l^e  12-inch  battery. 

Money  statement. 


July  J,  1896,  balance  nnexpended  $10,  990. 10 

Amount  allot<«d  December  U,  1896,  act  June  6,  1896    3,  7^.36 

Amonnt  allotted  AprU  14, 1897,  act  June  6,  1896   13, 000. 00 


27.772.46 

June  SO,  1897,  amonnt  expended  during  fiscal  year   21, 129. 11 


July  1,  1897,  balance  unexpended   6, 643. 35 

Jnly  1,  1897,  outstanding  IlabUitiee   4,516.50 


July  1, 1887,  balance  available   2, 127. 8B 


AwunatU  and  datei  cf  all  alMmMtUfor  4hit  purjioM. 


DKtaofaUotiDflnt. 


Uaivh  22. 1806  

Uanih  22, 18S5  

Haroh  12, 1896  

Jnly  20, 1805  

DeownlMr  17, 1805 . 
Deoambwii,  1806. 
April  14,  jam  


Total. 


Datsofaot. 


Aug.  IB,  18W 
Feb.  18,  1893 
Aag.  1,  laU. 

 do  

 do  

Jane  6,  18M 
.....do  


Amount 
allDtted. 


«3.88 
440.(3 

66.08 
43,072.10 
150.  OU 
3, 782.86 
18,000.00 

60,604.46 


Pnrpoas. 


Ap^Uaomsnt. 

Do! 
Porvhuea. 
Do. 
Do. 
Do. 
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3  M. 

DEFENSES  OF  OOAST  OF  GEOBOU.  AND  CUHBEBLAND  SOUND. 

Officer  iu  charge,  Capt.  O.  M.  Garter,  Oorps  of  Engineers;  Division 
Engineer,  Col.  P.  0.  Haios,  Corps  of  Engineers. 

Three  emplacements  for  8-inch  riflesj  disa^earing  carriages. — Plans 
and  specifications  for  this  work  have  been  completed  dnring  the  fiscal 
year  and  were  approved  by  the  Department.  The  contract  for  the 
constractiou  of  the  work  was  awarded  November  30, 1896,  to  the  Vena- 
ble  Constmction  Company,  of  Atlanta,  Oa.,  and  work  wf^s  commenced 
by  tiiem  on  February  10.  The  work  done  np  to  the  end  of  the  fiscal 
year  consisted  in  erecting  a  house  for  the  use  of  the  Government 
employees,  in  clearing  aud  grubbing  the  site,  in  putting  np  the  work- 
ing plant,  and  in  excavating  2,864  cubic  yardjs  of  materifU. 

Flans  and  specifications  for  a  wharf  and  a  railroad  connecting  the 
same  with  the  emplaoementa  were  made,  and  were  approved  by  the 
Department  The  coutract  for  the  constarnotion  of  a  wharf  and  rul- 
road  was  awarded,  on  December  19,  to  P.  Sauford  Boss,  of  Jei-sey  City, 
N.  J. ;  work  was  commenced  on  February  22  aud  completed  on  May  31. 

The  wharf  is  391  feet  long  and  20  feet  wide,  and  at  its  outer  end  a 
wing  30  feet  sqnare  is  add^  ou  each  side,  so  that  a  hammer-shaped 
pierhead  is  formed,  with  a  .water  front  SO  feet  long.  Bents  were  10  feet 
apart,  and  are  formed  of  7  piles  each,  viz,  one  pile  under  each  rail  of 
the  double  track  carried  by  the  pier  and  extending  to  its  outer  end, 
one  pile  between  the  two  tracks,  and  a  batter  pile  on  each  side  of  the 
pier,  firmly  connected  by  hooks  and  bolts  with  the  outside  bearing  pile 
and  Bwving  as  bracing,  no  other  bracing  being  employed  in  tbe  pier. 
At  the  shore  end  of  the  wharf  the  doable  track  merges  into  a  single 
track,  which  is  carried  on  a  trestle  for  a  distance  of  1,169  feet  until  high 
ground  is  reached,  and  thence  continues  on  the  ground  for  1,630  feet  to 
tiie  fort  and  along  its  entire  length  in  its  rear.  Suitable  switches  are 
provided  at  the  fort  and  on  the  wharf,  and  two  pairs  of  boat  davits  are 
mounted  on  tbe  pierhead.  Submerged  parts  of  the  piles  in  the  wharf 
have  been  covered  according  to  the  Galliuowsky  process,  to  protect  them 
against  tbe  teredo.  This  process  consists  in  wrapping  the  piles  with 
several  thicknesses  of  a  textile  fabric  saturated  with  a  peculiar  kind  of 
cement.  A  crust  of  about  one-fourth  inch  thick  is  thus  formed,  which 
becomes  very  hard.  The  piles  iu  the  wharf,  as  well  as  the  trestle,  were 
sunk  by  means  of  the  water  jet.  Bifurcated  l^  inch  pipes  were  used, 
one  end  on  each  side  of  the  pile.  All  iron  work  used  iu  the  constmction 
of  the  wharf  was  galvanized.  In  the  construction  of  the  wharf,  the 
teestle,  aud  the  railroad  the  following  material  was  used: 

10.951.5  ItnwT  feet  protected  piles. 
5,409  linear  feet  unprotected  pUm. 
44,598.45  poands  galranized  uon. 
2S,015.60  ponnda  black  iron. 
108,427  feet  B.  H.  sawed  timber. 
2  boat  daTitfl. 

7,140.60  onbic  yvtia  of  excaTation. 
803  hewn  OToesties. 

49  ixmB  of  steel  rails,  veixliing  40  pounds  per  linear  yard. 
7,600  pounds  fish  plates,  bolts,  etc. 
4  switches. 
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Money  statement. 

BUPBRIHTBirDBNGX,  KTC. 

Amonnt  allotted  «10,000.00 

June  30, 1897,  amonnt  expended  dnring  fiscal  year   4, 699. 33 

July  1,  1897,  balance  unexpended.   6,300.67 

July  1,  1897,  outstanding  liabilities   708.96 

July  1, 1897*  balance  aTftilable   4, 691. 79 

COKTRAOT. 

Amonnt  allotted  $146,000.00 

June  30,  1897,  amonnt  expended  dnring  flBoal  year   19, 342. 27 

July  1,  1897,  balance  unexpended   126, 667. 73 

July  1,  1897,  outstanding  liabilities   $206.89 

Jnlyl,  1897,  amount  coTwed  by  uncompleted  contracts   126,460.84 

  126,667.78 


Zid  ^  pouiraeta  i»  force* 


Ksme  and  addzsM  of  oontraetor. 

Chmcter  of  work. 

Date  of 
approval  of 
oontnwt. 

Wwk  began. 

Cod  tract 
expiraa. 

Touble  CoTutraotlon  Go.,  At- 
lanta, G«. 

Jan.  18,1807 

Apr.»,18BT 

Dea  S1,U>7 

Abtiraeit  vf  Md*  opened  at  SavanndK,  Ga.,  on  December  10, 1S96,  by  Capt.  O.  M.  Cttrterf 
Corpa  of  Enginoere,  for  building  a  wharf  and  railway. 


Uema. 


No.  1.-C.  W. 
JaoobBon  St  Co., 
Bavasnah,  Ga. 


Price.  Amount. 


No.  2.— B.  F. 
Kramer,  Cbarlea 
ton,8.<J. 


No.  3.— P.  San- 

fordlUwa,* 
JenerOty.V.J. 


Price.  Amoaat. 


Prim.  AmoonL 


ExoaTfttlon,  etc.  (8,000  cable  yards),  per  onbio 

yard,  in  place  

Hewn  (soM-tJes  (l.OOOj,  eacb,  in  place  

Piles: 

Protected  ( 12,000  llneaT  feet),  per  linear  foot 
Uoprotectf^  (2,600  linear  feet),  In  plxco  .... 
Sawn  dmber  and  Imnber  (160,000  feet  B.M.),  per 

1,000  feet,  in  place  

Steel  rails  (47  tons),  per  ton,  in  plaee  

Angle  bars,  bolts,  spikes,  etc..  Tor  track  (13,600 

pounds),  per  ponnd,  in  place  

ftplft  awitoMM  (U,  each.  In  place  

Galranixed-lnm  bolts,  straps,  wire  spikes,  etc. 

(15.000  poonda),  per  ponnd,  in  place  

Iron  Mlta,  atcapa,  wiz«  aplkea,  eto.  <7,000poaiide) 

per  ponnd.  in  plaoe  

OalTanised-iron  boat  davlta  (S  pair),  per  pair, 

in  place  


•0.20 
.00 


.28 

27.50 
105.00 

.10 
50.00 

.10 

.10 

100.00 


$1,600.00 
600.00 

7, 560.00 
728.00 

4, 125.00 
4,935.00 

1,250.00 
2SO.O0 

1,600.00 

700.00 

2oaoo 


Total. 


90.40 
.00 

.50 
.20 

40.00 
60.00 

.04 
50.00 

.10 

.01 

SO.0O 


•3,200.00 

eug.oo 

6,000.00 
620.00 

6,000.00 
2,850.00 

600.00 
250.00 

1, 500.00 

280.00 

100.00 


.41 
.331 

23. 18 
46.26 

.021 
25.00 

■«A 

.02i 

06.75 


11,432.00 
635.00 

4,020.00 
671.00 

8,460.60 
2,268.22 

812.50 
125.00 

960.00 

imoo 

198.60 


83,448.00 


21,300.00 


15,361.72 


Amonnt  aTailable,  nothing. 

*  Bid  recommended  for  aooeptanoe,  he  beiiig  the  loirest  rwponaible  Udder  Im  the  moat  aatlaAMlory 
materlaU  and  MTles. 
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Abttradt  ofpr^otaU  for  gvn  emplaoeMitnU,  opened  fry  Capt.  O.  M,  Carter,  Corpt  of 
Bnginoera,  at  Savannah,  Ga.,  November  16, 1896. 


No.  1.— Gnde  & 
Vallcer,  Atlanta. 
Ua. 

No.  3.— Jobn  L, 
Grim,  PhiU- 
delpbla.  Fa. 

No.  3. — Stewart 

(^ntraotin  g  Co . , 
Columbia,  S.  C. 

Ho.  4^Venable 

(Tonstmotlon 
Co.,*Aaanta,(3k. 

AtDOQn  V. 

Amount. 

Prioe. 

A-iuoiiiit* 

Excavation  (16,000  caUoTarda) 

Fill  (2.000  cabio  rwdn),  per  en- 

90.17 

^,550.00 

80.46 

««. 

750.00 

90.23 

$3,450.00 

80.18 

$2. 700. 00 

.17 

840.00 

.60 

1, 

200.00 

.  2S 

600.00 

.20 

400.00 

Bilck  (38,000),  per  U  

30.00 

1,  UO.  00 

32.00 

1 

216.00 

19.00 

722.00 

26.00. 

960.00 

Ctmerete: 

ZIo.1  (2,780  onblo  yarda), 

8.  GO 

18,460.70 

8.40 

22 

882.00 

7.98 

21, 78S.  40 

6.50 

17,745^00 

Ko.  8  (1^000  oublfl  yards), 
Ha 8 (4O0  ODDlfi  yarda),  par 

0.27 

87,780.00 

6.40 

89 

000.00 

6.06 

83,440.00 

6.83 

81,ra0.80 

Babble  (1,000  oabio  yards)  per 

10.62 

l,3iS.OO 

11. 70 

4 

080. 00 

12. 07 

4,828.00 

0,26 

8,700.00 

s.es 

6,650.00 

6.60 

6 

600.00 

6.33 

6,830.00 

3,75 

3,760.00 

Cat  atons  (80  oaUe  yards) ,  per 

08.00 

6,440.00 

65.00 

A. 

400.00 

08.10 

6,456.20 

27.00 

2,160.00 

Iron  pipe  (6,000  poniida),  per 

.0^ 

460.00 

.02 

160.00 

.07 

600.00 

.06 

400.00 

Barthenplpe: 

4inob  (200  llneftT  flset),  per 

linear  foot  

.29 

66.00 

.30 

oaoo 

.10 

20.00 

.10 

20.00 

IS-lnch  (1,000  linear  feet), 

per  tlnearfbot  

Bteel  beams  (80,000  pooods). 

1.15 

1, 150.00 

1.60 

1 

660.00 

.60 

ooaoo 

.60 

6UO1.OD 

.02A 

2,080.00 

.02i 

2 

300: 00 

.03 

2,400.00 

.06 

4, 000.00 

Bolts,  plates,  and  nats  (17,000 

ponnda),  per  poond  

.06 

1.020.00 

.03{ 

637.50 

.07 

1, 100. 00 

.06 

l,36(L0O 

Ladders  and  hasd  rails  (3,300 

.Hi 

379.50 

.18 

504.00 

.10 

830.00 

.07 

23L00 

Trolleys  and  trolley  beams 

(10,000  pounds),  per  pound  - . . 

Cnnee  (Ho.  8),  eacb  .  

Ammnnltlon  mta  (palra  8) .  per 

.08i 

850.00 

.16 

1 

600.00 

.11 

1,100.00 

.10 

1,000.00 

170.00 

1,300.00 

(73.00 

8, 

784.00 

276.00 

2,200.00 

220.00 

1,760.00 

565.00 

4,520.00 

B80.00 

7 

040.00 

600.00 

4,000.00 

450.00 

3,600.00 

Doors: 

Lnmber  (3,700  feet  B.  H.). 

Metal  -work  (2,700  ponnda), 

.11 

287.00 

.08 

216.00 

.IB 

406.00 

.15 

406.00 

.31 

018.00 

.70 

1 

800.00 

1.00 

2, 700.  OO 

.20 

640.00 

Plae  Btarlpa  0.000  ftet  B.U.), 

.11 

U0.00 

.07 

70.00 

.16 

160.00 

.02 

20.00 

Total  

148,801.20 

160,18»JO 

141,066.60 

126,801.00 



AmooDi  available,  nothlne. 

'  It  la  recommended  that  ttie  bid  of  the  Tenable  Constmotiou  Company,  of  AUairta)  Ga.,  William  H. 
Venable,  president,  be  accepted,  that  company  bdng  the  towast  reapmulble  bidder  Ibr  the  beat  and 
moat  anitable  material  and  serrice. 

Amoant  available,  nothinff. 

Note.— The  proposal  of  the  Tenable  Constniction  Company  la  not  attested  by  the  seoretarv  of  the 
company ;  it  does  not  bear  the  Impression  of  the  seal  of  the  company,  and  there  is  not  flleii  with  It 
any  evlaenoe  that  the  president  or  the  company  is  authorized  to  Did  on  the  work  or  enter  Into  oon- 
tniota.  No  bidder  delivered  any  sample  barrels  of  oement:  John  L.  Grim  and  Stewart  GontractlnK 
Comuuiy  faUed  to  dollTor  samples  of  atone,  and  only  the  Tenable  (Tonstmotlon  Company  delivered 
aam^M  of  Mod. 


3  N. 

DEFENSES  OP  COAST  OF  FLORIDA. 

0£Qcer  in  charge,  Lient.  Col.  W.  H.  H.  Benyaurd,  Corps  6i  Snptieers ; 
assistants,  Lieut.  J.  J.  Meyler,  Corps  of  Engiueers,  to  February  19, 1897, 
aud  Lieut.  B.  P.  Johnston,  Corps  of  Engineers,  ranoe  SeptemW  15, 1896. 

Fort  Marion^  St.  Augustine,  Fla. — For  a  brief  historical  sketch  of  this 
TTork,  which  was  bnilt  daring  the  Spanish  poBsesBioii  and  finished  in 
1756,  attention  is  iuTited  to  annual  report  of  engineer  in  chajrge  £or 
1889.  It  is  not  available  fbr  defense,  but  is  worthy  of  preservation  as 
«a  object  of  historicid  Interest. 

One  8-inoh  converted  rifle  is  mounted  and  is  used  by  the  artillery 
troops  at  St.  Francis  Barracks  for  target  practice. 

At  the  beginning  of  the  year  $150  whs  available  for  placing  the 
platform  of  this  gun,  which  had  become  damaged  during  target  praotace, 
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in  a  serviceable  condition.  Kew  Btones  for  traverse  circle  were  cut  and 
steps  taken  to  remedy  settlement  of  platform,  when  it  was  fonnd  that 
the  sabfoundatiou  was  of  an  unstable  nature.  To  remedy  this,  an  addi- 
tional allotment  was  necessary;  therefore  9215  additional  was  made 
available  on  August  21, 1896. 

The  -work  was  completed  in  November,  the  fbll  amount  available 
being  expended  therefor. 

Mmey  aiatemmt. 

Jaly  1, 189^  balance  anexpended   $150. 00 

Angost  21,  1896,  amount  allotted   215. 00 

Jnne  30, 1897,  amoDut  expended  daring  fisoal  year   365. 00 

Key  West,  Fla. — At  the  beginning  of  the  year  the  project  of  The 
Board  of  Engineers  tbr  the  artillery  defense  of  this  point  was  under 
consideration,  having  in  view  the  construction  of  emplacements  for 
modem  guns  and  mortars.  The  work  under  way  during  the  year  was 
the  preparation  of  plans  and  the  commencement  of  construction,  by 
oonlxact,  of  a  gun  battery  and  a  mortar  battery;  the  preparation  of 
plans  and  the  construction,  by  hired  labor,  of  a  mining  casemate  and 
cable  gallery,  and  negotiations  for  the  acquirement  of  sites. 

The  construction  of  the  mining  casemate  was  under  the  immediate 
charge  of  Lieut,  B.  P,  Johnston,  Corps  of  Engineers,  as  was  also  the 
immediate  supervision  of  the  contractors'  work  on  the  gun  and  mortar 
batteries,  and  to  him  is  due  credit  for  great  interest  and  zeal  in  the 
execution  of  these  works  and  for  the  results  so  far  obtained. 

Gun  and  mortar  batteries. — The  gun  battery  contains  emplacements 
for  four  10-inch  guns  on  disappearing  carriages,  model  1896,  and  two 
8-inch  guns  on  disappearing  carriages,  model  1894;  the  mortar  battery 
contains  eight  12-inch  rifled  mortars.  It  was  at  first  intended  to  con- 
struct a  battery  of  16  mortars,  bat  on  account  of  the  costand  the  small 
amount  of  funds  that  could  be  allotted  the  number  of  mortars  was 
reduced  to  8  and  the  battery  so  designed  as  to  permit  enlargement  to 
the  original  number  at  any  time. 

Flans  and  specifications  for  these  two  batteries  were  prepared  with  a 
view  of  their  being  built  by  contract  under  the  provisions  of  the  act  of 
Jnne  6, 1896. 

The  work  was  first  advertised  October  24, 1896,  and  bids  were  opened 
November  24, 1896,  all  of  which  were  rejected  under  instructions  from 
the  Chief  of  Engineers.  The  work  was  readvertised  December  2, 1896, 
and  new  bids  opened  December  28, 1896,  were  likewise  rejected.  A  third 
time  bids  were  invited  on  January  16, 1897,  and  opened  on  January  30, 
resulting  in  the  acceptance  of  the  proposal  of  the  Yenable  Construction 
Company,  of  Atlanta,  6a.  Qontract  was  entered  into  with  this  com- 
pany on  March  4,  1897,  and  approved  March  27, 1897,  for  the  construc- 
tion of  the  two  batteries,  the  work  to  be  commenced  by  M^ch  20, 1897, 
and  completed  by  January  1, 1898. 

The  cost  of  the  contract  work  will  be  about  $400,000,  and  this  amount 
was  allotted  May  15, 1897,  from  the  funds  appropriated  by  the  act  of 
March  3, 1897.  The  cost  of  supervision,  engineering,  office,  and  mis- 
cellaneous expenses  was  estimated  at  $12,225,  and  for  this  purpose  the 
sum  of  $1,000 was  allotted  on  December  U,  1896,  and  $11,225  on  March 
18,  1897. 

The  contractors  took  immediate  steps  upon  the  execution  of  their 
contract  for  carrying  oat  its  provisions,  and  have  been  actively  engaged 
upon  the  erection  of  their  plant  and  accumulation  of  material  up  to  the 
close  of  the  fiscal  year.  They  have  quite  an  extensive  plant  now  near- 
ing  completion,  but  with  the  exception  of  a  small  amount  of  excavation 
tiiey  have  as  yet  done  no  aotnal  work  on  the  batteries,  as  their  material 

Digitized  by  Google 


704      BEPOBT  OF  THE  CHIEF  OF  EKGINEERS,  U.  B.  ASMT. 

for  constrnction  is  not  yet  Km  the  groand,  bat  it  is  daily  expected  to 
arrive.   Their  plant  consiBts,  briefly,  of  the  following: 

A  pile  bent  vharf  1,550  feet  long  by  14  feet  wide.   The  pierhead  is  330  by  60  feet 
and  lies  in  22  feet  of  water. 
A  machine  shop  30  by  40  feet. 

Two  oement  sheds  80  by  1^  tset  and  30  by  60  feet,  respectively. 
Boiler  honse,  blacksmith  shop,  oommlssary,  mess  liall,  office,  stoiehonse,  bar- 
zaoke,  etc. 

Two  fresh-water  tanks,  one  having  a  capacity  of  10^363  gallons  and  the  other  a 
capacity  of  15,780  gallons. 
One  salt-water  tank,  capacity  abont  1,000  gallons. 
One  80-faorBepower  horizontal  boiler. 
One  60-horsepower  horizontal  stationary  engine. 
One  SO-horsepower  horizontal  boiltr. 
One  IS-hoTsepower  horizontal  stationary  engine. 

Three  doable-dram  hoists  operated  by  shaning  from  stationary  engines,  need  to 
operate  the  derricks  that  feed  the  concrete  mizen. 

Two  IB-horsepower  doable-dmm  hoisting  engines,  with  boilers,  to  operate  canti- 
lever hoists. 

Two  cantilevers  for  depositing  concrete  and  sand  in  place. 

Three  oabloal  eonorete  mixers,  5  feet  edge,  axial  water  feed,  operated  by  shafting 
from  stationary  uiglnes. 

Two  26-horsepoWer  locomotives,  gaage  3  feet  3  inches,  second-band. 

Forty  dnmp  cars,  capacity  aboat  2  cubic  yards  each,  second-hand. 

Three  lines  of  railroad  track  leading  from  wharf  to  works. 

Three  stifiT-leg  derricks,  42-foot  mast,  .50-foot  boom,  for  feeding  cooorete  mixen. 

Four  traveling  derricks  on  wharf  for  nnloading  vesKets;  each  is  complete  and 
independent,  and  all  Ibor  are  alike.  Derrick,  tioiler,  and  engine  rest  on  a  car  23  by 
10  feet,  which  travels  on  a  track  built  on  the  wharf.  Derricks  are  of  stiff- leg  type, 
with  18-foot  mast  and  30-foot  boom.  Fifteen-hors^Mwer  upright  boiler;  12  horse- 
power upright  engine,  doable  cylinder,  3  single  drams.  One  doable  dram  on  single 
shaft  for  taming  the  derrick  abont  veitioal  axis.  Each  derrick  can  lilt  aboat  3  tons 
with  a  single  block. 

In  the  machine  shop  they  have :  1  drill  press;  1  lathe,  IS-inches  swing,  8-foot  bed j 
1  iron  planer,  5  feet  by  1  foot 8  inches  by  1  foot  8  inches}  1  band  saw;  1  main  shaft 
100  feet  long. 

The  cantilevers  mentioned  above  are  practically  the  same  as  traveling 
cranes.  The  plan  of  operation  wUI  be  about  as  follows:  Materials  will 
be  brought  from  wharf  on  cars  and  deposited  in  sheds,  bins,  etc.;  they 
will  be  picked  up  in  proper  proportions  by  derrick  skip  and  raised  to 
the  mixer;  after  charge  is  mixed  it  will  drop  into  the  car;  car  will  then 
be  run  out  to  the  cantilever;  latter  will  pick  up  the  cfu*  bed,  hoist  it, 
run  it  out  on  the  crane  till  above  its  place  of  deposit,  lower  and  damp 
it,  and  retam  the  bed  to  its  oar;  oar  then  returns  to  mixer  fbr  another 
charge. 


The  plant,  if  properly  operated,  shoold  be  able  to  place  materials  as 
fast  as  vessels  can  deliver  them  at  the  dock. 


Money  statements. 

FOB  CONTRACT  WORK. 


UaylS,  1897,  allotted  

July  1, 1897,  balance  unexpended  , 

Jnly  1, 1897,  unoant  due  contractor  for  work  done. 

Jnly  1, 1887,  balance  available  


,«400^000.00 


400^000.00 
608.61 


399,396.49 


TOR  KXPBNBBB  DV  OFFIOB,  EZTaiNEKBIira,  AND  SnPBBVIBIOK. 


December  14, 1896,  allotted   $1, 000. 00 

March  18,  1897,  allotted   11, 226. 00 


June  30, 1897,  amoant  expended  daring  fiscal  year. 

Joly  1, 1897,  balance  unexpended  

July  1,  1897,  outstanding  liabilities  

Jnly  1, 1887,  balance  avaihible  


912,225.00 
2,757.03 


9,467.97 
404.91 


9. 068. 08 
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Mining  eatemate  and  odble  gallery, — Plana  were  prepared  and 
approved  for  the  construction  of  a  mining  casemate,  with  cable  gal- 
lery. The  cost  was  estimated  at  $10^000,  and  this  amount  was  allotted 

November  13, 1896. 

Work  was  began  by  hired  labor  on  February  26,  1897,  but  owing  to 
unexpected  difficulties  iu  obtaining  secure  foundation,  etc.,  progress 
has  not  been  as  rapid  as  was  contemplated.  The  foundations  have 
been  put  in,  all  masonry  walls  have  been  completed  as  high  as  the 
springing  lines  of  the  arches,  and  the  cable  gallery  has  been  completed. 

The  original  design  contemplated  au  arch  roof  similar  to  the  typical 
design,  but  it  having  appeared  desirable  to  construct  the  roof  llat 
supported  by  steel  beams  this  change  was  authorized  under  date  of 
June  17,  1897.  OperatioDS  at  the  end  of  the  year  are  suspended, 
awaiting  the  delivery  of  the  steel  beams. 

The  details  of  the  work  are  as  follows: 

The  original  project  contemplated  a  concrete  and  sand  structure, 
similar  iu  design  to  the  typical  casemate,  but  with  the  following  modi- 
fications : 

(a)  The  main  room  to  be  enlarged  to  an  area  of  15  by  18  feet,  the  arch 
to  span  its  shortest  diinension. 

(6)  The  thickness  of  cover  to  be  increased  to  19  feet  at  the  thinnest 
point  and  a  minimum  of  25  feet  on  the  exposed  side.  The  original  site 
consisted  of  light  coral  sand  overlying  the  original  corul  rock.  The 
reference  of  the  surface  of  the  sand  was  about  +7,  and  that  of  the 
coral  surface  about  —6,  tiie  latter  sloinng  slightly  downward  toward  the 
west. 

As  the  weight  to  be  supported  by  the  casemate  walls  will  amount  to 
about  6  tons  per  square  foot  under  the  arch,  an  expei'imeut  was  made 
tu  determine  whether  it  would  be  safe  to  foniul  these  walls  on  the  uil- 
prepared  soil.  The  experiment  was  similar  to  those  ordinarily  made 
for  this  purpose,  that  is,  a  mast  about  1  foot  square  iu  cross  section 
was  set  up  vertically  and  loaded  to  a  weight  of  about  7  tons,  the  load 
consisting  of  twelve  granite  blocks,  each  weighing  between  1,000  and 
1,200  ponuds,  which  were  placed  upon  a  horizontal  frame  spiked  to  the 
mast.  The  stoilea  were  laid  one  at  a  time,  and  with  as  little  shock  and 
motion  to  the  mast  as  possible. 

The  foot  of  the  mast  rested  at  the  beginning  of  the  experiment  upon 
the  unprepared  soil,  about  1  foot  below  the  natural  snrface.  Level 
observations  showed  that  the  mast  settled  about  2.3  feet  under  this 
load,  each  stone  as  it  was  laid  on  prodncing  a  settlement  of  1  to  3 
inches,  and  settlement  was  apparently  still  taking  place  two  days  after 
the  last  stone  was  laid  on.  The  natnial  foundation  being  evidently 
unsafe  for  such  a  heavy  structure,  it  was  at  first  determined  to  ex(;a- 
vate  and  found  the  walls  ou  bed  rock.  After  reaching  the  water  level, 
however,  it  was  found  so  difficult  to  go  deeper  with  the  means  at  hand 
(there  being  no  pump  of  any  kind  available  except  a  small  hand  pump) 
that  this  project  was  abandoned  and  a  woodeu  grillage  decided  upon. 
The  grillage  consists  of  heavy  ranging  timbers,  averaging  about  18 
inches  square,  placed  side  by  side  just  below  the  water  level,  and  bound 
together  by  cross  battens.  These  timbers  are  30  feet  long,  and  extend 
entirely  across  the  casemate,  projecting  3^  feet  beyond  each  of  the  side 
walls. 

The  walls  are  denuded  directly  on  the  grillage,  and  seem  to  be  per- 
fectly stable,  uo  settlement  whatever  being  perceptible. 
BNa  97  i& 
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The  masonry  consists  chiefly  of  concrete,  though  150  cabic  yards  of 
quany-iiKGed  granite  blocks  have  been  nsed,  principally  in  the  lower 
courses  of  the  walls.  Most  of  the  con<»«te  coosists  of  one  part  Hoflf- 
mau  Bosendale  cement,  one-half  part  coral  sand,  and  three  and  one-half 
parts  broken  brickbats.  Broken  brick  was  used  instead  of  coral,  the 
only  rook  obtainable  here,  becanse  the  latter  is  so  friable  that  it  crum- 
bles in  tamping.  Several  miztares  less  rich  in  cement  were  tried,  but 
the  resalts  were  so  poor  that  the  above  proportions  were  finally  adopted. 

The  cement  showed  fair  tests,  both  in  neat  briquets  and  with  "  Stand- 
ard sand,"  but  with  the  calcareous  sand,  which  alone  is  obtainable 
here,  the  tests  were  very  poor;  hence  the  poor  quality  of  the  less  rich 
concrete  must  be  attributed  directly  to  the  sand.  A  large  number  of 
tests  were  made  with  the  Fairbanks  testing  machine  No.  3184.  A 
r^snm^  of  these  tests  is  given  below. 

Be$ult»  of  (Mif  0/  BottHdaU  cement. 


CompiMlUoBof 
briquota. 


KIdA  of  und. 


Elnil  of 
water. 


Tiineinair 

before 
inunened. 


Total  age  of 
brlqaeta. 


tonsue 
Btrmgtli 
inponiKli 
par 

inoti. 


Ne«t. 
Neat. 
Ne*t. 

HOAt. 

Nwt. 
Heat. 
Keat. 
Heit. 
Neat. 
Itol. 
Itol. 
Itol. 
Itol. 
Itol. 
Itol. 
ItoZ. 
lto2. 
lto2. 
lto2. 
lto2. 
lto2. 
Itol. 
Itol. 
Itol. 
Itol. 
Itol. 
Itol. 
ItoS. 
lto2. 
lto2. 

itoa. 

]tn2. 
]to2. 
Itol. 
Itol. 
Itol. 
Itol. 
lto2. 
lto2. 
Itol. 
Itfll. 
lto2. 
lto2. 
lto2. 
Neat. 
Itol. 
Itol. 
]to2. 
lto2. 


OdmI.... 
Conl  .... 
Conl.... 
Coral.... 
Coral.... 
Conl  — 
Coral.... 
Coral.... 

Coral  

Coral  

Caral.... 
Conl  — 
StMidani. 
Staodiutl. 
Standard. 
Standard, 
standard. 
Standard. 
SUindard. 
Stuuilord. 
tiiiiiidard. 
Htoudard. 
Stsndard. 
Standard. 
Pickeoa.. 
Plckena.. 

Coral  

F  tokens. . 

Coral 

Piokena.. 

Coral  .... 

Pickens.. 

Coral  .... 

Plokens.. 

rickenii.. 

Pickens.. 

Standard. 

Standard. 

Standard. 

Standard. 


24  boars . 
24  lionrs 
Till  rat.. 
TiUaet.. 


Freab. 

Salt.... 
Freab.. 
Salt... 
Fresb. 
Salt.... 
Fresb. 
Salt... 
Fresb. 
Salt... 
Freab. 
Fi«sb. 
Salt... 
Salt... 
Fresh. 
Salt... 
Fmh. 
Freab. 
Salt... 
Fresb. 
Salt... 
Fresh. 
Fresh. 
Salt... 
Fresh. 
Salt... 
Fresh. 
Salt... 
Fresh. 
Siilt... 
Froeh. 
Salt... 
Fresh. 
Salt... 
Salt... 

Salt  

SbU.  I  24hoiira. 

Salt   24hoorB. 

Salt  '  24  hours  . 

Sidt  1  

Salt  :  24  hoars. 

Salt  '  

Salt   24  boon. 

Salt  

Salt  i  

Salt  I  

Salt  ,  24honrs. 

Salt  I  

Salt  

Salt  


Iday .... 
ld»T 
Iweek... 
1  week... 
1  month . 
1  month . 
1  week... 
Iweek... 
1  month  . 
Imontb  . 
Idw.... 
1  week.., 
Idajr..., 
Iweek... 
1  mtmth . 
1  month . 
Idaj .... 
1  week. . , 
1  week... 
1  month  . 
1  month  . 
Iday.... 

1  day  

Iday  .... 
1  wook. .. 
Iweek.. 
1  mvutli  . 
1  month  . 
Idsy  ... 
Iday... 
1  week. . 
1  week.. 
1  month 
1  month 
Iday... 
1  week.. 
1  week. . 
1  woek.. 
1  week. . 
1  week. . 
1  month 
1  month 
1  month 
1  ilay  . . . 

1  month 

2  creeks. 
1  week. . 
1  month 
Iweek.. 
Imontb 


80.S 
103.3 
1W.0 
1«5.7 
U7.7 
281.  S 
121.3 
137.0 
Ml.  6 
883.S 

57.3 
87.9 
K.8 
10L2 
151.  • 
15.0 
30.B 
20.6 
30.1 
51.5 
13.8 
54.4 
53.1 
87.5 
101.0 

m.o 

202.5 
21.8 
15.8 
40.4 
40.2 

115.1 
71.7 
78.2 

110.0 
60.8 
88.5 
21.5 
S7.0 

122.5 

212.0 
71.6 
10.0 
4&0 

277.0 
»7.0 

SS4.0 
S7.0 
ff7.7 
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M<m€y  statement. 


NOTomter  13, 1896,  allotted  $10, 000.  00 

Jane  90, 1887,  lunount  expended  dnring  flscal  year   5, 198. 84 

July  1, 1897,  balance  unexpended   4, 801. 16 

Jnly  1, 1897,  outstanding  liabilities   416. 46 

Joly  1,1897, balance  available   4,384.70 


Purcha$e  of  aitea. — ^Kegotiations  were  had  with  the  owners  witii  a  view 
to  the  purchase  of  the  land  needed  for  two  sites.  These  sites  are  needed 
for  occupation  by  modem  defensive  works  contemplated  by  the  approved 
project. 

An  agreement  was  reached  with  the  representative  of  the  Livermore 
estate  for  the  purchase  of  one  site  for  $4,^)0,  and  anthority  was  granted 
and  an  allotment  made  by  the  Department  for  the  consammation  of  the 
purchase. 

The  title  to  the  property  was  examined  by  the  United  States  district 
attorney  for  the  southern  district  of  Florida  and  a  deed  was  executed 
by  the  owners.  All  the  title  papers  were  forwarded  for  reference  to  the 
Attorney-General  on  Jane  15, 1897,  and  if  found  by  him  to  be  sufficient 
to  vest  title  in  the  United  States  the  purchase  price  will  be  paid. 

Ko  satis&ctory  agreement  could  be  made  with  the  owners  of  the 
second  site,  the  price  demanded  being  excessive.  Accordingly,  pro- 
ceedings for  the  condemnation  of  this  land  have  been  instituted  by  the 
United  States  district  attorney,  and  it  is  understood  that  the  case  is 
on  the  docket  for  trial  at  the  February  next  term  of  court. 

The  sum  of  $100  was  allotted  for  incidental  expenses  connected  with 
the  acquirement  of  these  sites. 

Money  statement. 


January  26,  1897,  aUotted   «i,  600. 00 

April  80, 1897,  aJQotted   100. 00 

4, 700. 00 

June  30,  1897,  amount  exx)ended  daring  fiscal  year   7. 06 

July  I,  1897,  balance  unexpended  and  available   4, 603. 96 


Preservation  and  repair. — At  the  beginning  of  the  year  there  was  a 
balance  available  of  former  allotments  amountiDg  to  $1,198.88.  Under 
date  of  August  19, 1896,  an  additionsd  allotment  of  $201.12  was  made, 
making  a  total  of  $1,400  available  for  ptmneut  of  salary  of  fort  keeper 
at  $60  per  month  during  the  balance  of  the  year  and  for  making  the 
most  necessary  repairs  to  the  fort,  etc. 

Bepairs  were  made  daring  the  year  to  the  engineer  office  tmd  other 
buildings  and  to  the  fences,  the  grounds  were  cared  for,  and  the  htrge 
funount  of  property  stored  at  the  fort  was  kept  in  good  condition. 

The  bridge  leading  to  the  fort  being  in  a  very  much  decayed  condi- 
tion and  unsafe  for  use  in  transporting  material  for  use  in  the  construc- 
tion of  the  mining  casemate,  an  allotment  of  fnuds  for  its  repair  was 
recommended,  and  the  sum  of  $1,500  was  allotted  for  this  purpose. 
The  repairs  were  commenced  and  are  still  under  way  at  the  close  of 
the  year. 

An  estimate  was  submitted  January  13, 1897,  of  amount  necessary 
for  protection,  preservation,  and  repair  daring  the  fiscal  year  1898,  and 
on  June  14, 1897,  the  sum  of  $2,000  was  allotted  for  making  the  most 
necessary  repairs.  The  services  of  a  fort  keeper  will  be  dispensed  with 
from  the  beginning  of  the  new  fiscal  year  and  while  the  constmction 
of  new  works  oontinnes. 
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Money  statement. 


Jxdy  1,  1896,  balance  anexpended   ti,  198.88 

Augoflt  4,  1896,  allotted   201. 12 

March  8,  1897,  allotted   1, 500. 00 

June  U,  1897,  aUotted   2, 000. 00 


4,900.00 

Jane  30,  1897,  amoant  expeude<l  daring  flgcal  year   1, 173. 02 


July  1,  1897,  balance  anexpended   3, 726. 98 

July  1, 1897,  ontatanding  riabilities   918. 13 


July  1, 1897,  balance  avidlablo   2,808.85 


Abitracta  <if  propotalt /or  eontb-uetio*  of  gun  and  mortar  hatter'M  reoeired  in  reapoute  to 
aavtrtitement  dated  October  X4, 1896,  and  opmed  Xovtmber  S4, 1896. 


nauB. 

Doan- 

1.  Stewart 
Contracting  Co. , 
Columbia,  8.  C. 

2.  Itoderiok 
O.  Boss,  Jaokson- 
ville.PU. 

8.  Joba  L.  Grin, 
PhfladelpUa,  Pa. 

tity. 

Rate 

Rate 

Rate 

per 

XotaL 

per 

Total. 

per 

Total. 

unit. 

unit. 

unit. 

ExoAvatioD,  aand,  meaaared  in  pUce, 





_  — ..  - 

1,050 

^,30 

$585 

00 

to.  25 

M87.0O 

90.28 

$546.00 

ExcATatlon  oonl,  mewnred  In  pUoe, 

SCO 

1.00 

600 

00 

.00 

300.00 

1.20 

600.00 

Fill  Mud  (ezoMs  of  exoftvatlon), 
measured  in plaoe.... cable  yards.. 

152,000 

.65 

120,200 

00 

.83 

50. 160. 00 

.40 

60,800.00 

Fill  loam,  mewnrsd  In  place,  eabio 

2,460 

1.00 

s,46a 

DO 

.SO 

2,205.00 

.80 

1,060.00 

Bermuda  gran  covering,  neanired 

Ctuumtei 

No.  1,  meaanred  in  place,  cnbto 

10,050 

.10 

1,US.D0 

.00 

e,  570. 00 

.26 

2,737.60 

27,175 

7.00 

190,225 

00 

6.  50 

230, 087. 50 

7.20 

195,660.00 

TSi,  2  (plstAmna),  meaBured  In 

l.flOO 

6.50 

39, 100. 

00 

10.40 

47, 840. 00 

8.50 

30,100.00 

No.  8  (faolngs),  measured  in  place, 

3,000 

13,77 

36, 802 

00 

13.00 

33, 800.00 

11.60 

20,000.00 

Cat  stone,  measured  in  place,  cubic 

115 

70.00 

8,D5a 

00 

60.00 

6,»00.00 

03.00 

7,475.00 

La»e  atome  (embedded  in  concrete 

8,000 

44,500 

00 

460 

35, 156.00 

Pavements,  measured  in  place,  square 

2, 100 

2.22 

4, 002.00 

,.15 

2, 415. 00 

2.50 

5.250.00 

Beams,  plates,  etc,  witli  stAudartl 

129,300 

.Oi 

5, 172 

00 

.03i 

4,  525. 50 

.03} 

4,526.50 

Steel    anoboring    boUs,   is  place, 

46,500 

.06 

2,805 

S3 

.001 

2, 057. 5U 

.07 

3. 186.  00 

73 

21.60 

1,576 

80 

10.00 

730.00 

30.00 

2,  l'J0.O0 

Brass  itttings  for  doors,  iu  placo, 

pounds  

3,000 

.00 

2, 100 

00 

.40 

1, 440. 00 

.70 

2, 520.00 

Iron  lit  tings   for  doors,  in  place, 

O-inch  vitrified  pliie,  in  place,  linear 

U,430 

.10 

1,143 

00 

.10 

1,148.00 

.20 

2,286.00 

22S 

.50 

m 

50 

.40 

90.00 

.38 

86.50 

10-inch  Titrifled  pipe,  in  place,  linear 

275 

.90 

247 

50 

.50 

137.50 

.SO 

220.00 

3- inch  porous  drain  pipe,  in  place,  iln- 

1,225 

.35 

428 

75 

.25 

300. 25 

.25 

306.25 

Liimbor  for  electric  wiring,  in  pliicf, 

feet  B-M  

336 

100.00 

32 

50 

70.00 

22.75 

60.00 

26.00 

Sleel  truUey^  beamn,  trolleys,  bolts, 
hangers,  etc,  in  place  pounds.. 

40,500 

.12 

5, 040. 

00 

.10 

4,950.00 

.12 

6,040.00 

Asphalt  covering  in  place,  square 

1.700 

.75 

1,276 

00 

1.60 

2, 260.00 

1.85 

3. 115. 00 

50,600 

26. 00 

1,412 

25.00 

1, 412. 50 

30.00 

3,203.50 

300 

.14 

42. 

00 

.07 

21.00 

.12 

36.00 

Brass  speaking  tabes,  wltli  mouth- 

850 

.50 

425. 

DO 

.30 

266.00 

.50 

426.00 

Casl-Iron  stairs,  in  placo  pounds. . 

13,500 

.00 

810 

00 

.07 

1,012.60 

.05 

712.50 

Cranes.  eomplel«,  in  place  

12 

350.00 

4.200. 

00 

200.00 

2,400.00 

300.00 

3.  600.00 

Ammunition  hoists,  complete,  in  place. 

12 

600.00 

7,200 

00 

300.00 

8,000.00 

600.00 

7,200.00 

4-iDoh  cast-iron  pipe,  in  place,  linear 

190 

.05 

123 

so 

.10 

U.O0 

.«6 

133.00 

Caat-inm  4-inch  tees,  with  covers,  In 

240 

.06 

228. 

00 

.20 

48.00 

.» 

337.00 



nil 

140,335.50 

418,180.  Si 
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AbttneU  of 


'or  cotutmetlon  of  gun  and  mortar  battfrie$  reoHred  in  reeponw  to 
i  dated  Deoember     1896,  and  opened  Deeemhw  gS,  1896, 


Itamt. 


KxcATBtion,  nftnd, meunrod  in  place,  cable  ynrdii. . 

EzcavaUon  corftl,  laeasnreil  in  place  do  

Fill  Hand  (exoesa  of  excuTatlon),  measured  in 

plaoe,  cnbio  yards  

Fill  loam,  meaanred  in  plM»  cubic  yoi'dti. . 

Bermnda  gmu  covering  square  yiirds.. 

Concrete : 

No.  l.meanired  in  place  cubic,  yftrds.. 

'So.  2  (platforma),  meaiiured  In  place,  cubic 

yards  

2Io.3(rMing),meMnTOdin  pUoe,  enbio  yardi.. 

Cot  atone,  meaanrwl  In  plnoe  do... . 

Large  stone  <emb«ddM  in  conoreta  Kn,  1)  tons 

(2,000  ponnda)  

FavementB,  meaaurod  laplnoe  square  yards.. 

B<»anis,  plates,  etc.,  witti  standard  connoclions,  in 

place  poundn.. 

Steel  anr.boring  boltn,  in  place  pounds.. 

Doora,  In  place  

Sraas fittings  for  doora.  In  place  pounds.. 

Iron  fittings  for  doors,  in  plooe  do.... 

0-inch  ri  trifled  pipe,  In  place  linear  loot.. 

ID-inch  Titrlfledplpe,  in  place  do  

3-tDCb  poronsdr^  pip*j pl**"*  <lo  

LnmberforeleotrioWirin?, In  place.  ...feet  B.  M.. 
Steel  trolley  beams,  trolleys,  bangers,  etc.,  in 

place,  pounds  

Asphalt  00  verlng,  in  place  aqnare  f  arda . . 

Brick.  In  ]iiace  

Iron  ladders.  In  plaeo.....  ponnda.. 

Brass  speaking  tabes,  wltk  moathplMes.ln  place, 

linear  feet   

Gsst-iron  stairs,  In  place  pounds . . 

Cranes,  complete,  iu  place  

Aramnnitlon  hoists,  complete,  in  place  

i'lncb  cast-iroB  pipe,  in  place  linear  feet. . 

Oast  Iron  ^-InrU  ten,  with  covers,  in  place  

Uanbola  covers  and  Attlngs,  tn  place  

UalTBUfseA  sheet  iron  or  boiler  plate.  In  place, 

ponnda  

IJ-lneh  wrottght-Iron  pipe  for  ruling,  in  place, 

linear  feet  

S-Inch  wronght-iron  pipe  for  railing  posts,  with 

fittings,  linear  feet  


Total. 


Quantity. 


1,050 

m 

152, 500 
2,450 
10,S50 

27,175 

i,eoo 

2,000 
115 

8,900 
2, 100 

120, 300 
i5,500 
73 
3,600 
11,430 
225 
275 
1,225 
325 

49,600 
1,700 
86,600 
300 

850 
13,500 
12 

12 
lElO 
240 
0 

1,200 
1,360 

oeo 


1.  Roderick  O. 
Ross,  Jacksou- 
\llie,  Jtla. 


2.  Wm.T.Gayner, 
Fayetleville,  N. 
Y. 


.03i 

.ooj 

15.00 
.» 
.10 
.40 
.60 
.25 

70.00 

.20 
1.00 
55.00 
.10 

.60 
.07 
2S0.00 
500.00 
.50 
.00 
1.00 

.05 

.10 

.15 


4, 525. 50 
2, 057. 60 
1.095.00 
1. 800. 00 
1,143.00 
00.00 
22U.00 
30a.25 
22.75 

9,000.00 
1, 700.  OU 
912.60 
30.00 

42S.O0 

013.00 
3, 000.00 
6,000.00 
85. 00 
216.00 
6.00 

00.00 

133.00 

09.00 

450,437.26 


.01 
.07 

15.00 
.00 
.10 
.90 
.90 
.20 

50. 00 

.26 
8.00 
14.00 
.04 

.10 
.10 
250.00 
50.00 
.10 
.25 
I. 00 

.10 

.10 

.10 


44,500.00 

S,  160.00 

5,172.00 
3,166.00 
1.005.00 
2, 100. 00 
1, 143. 00 
202.60 
247.60 
246.00 
16.25 

12,876.00 
6,109.00 
611.00 
12.00 

89.00 
138.00 
3,000.00 
600.00 
10.00 
60.00 
60.00 

120.00 

13S.0O 

06.00 

444,404.29 
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AbtiraetMt^propotaU  for  eoiutruetion  of  gun  andiMrtar  hatttriet  reerivei  in  re^Mmae  to 
admUMWunt  daUaJ>9ombw  S,  1896,  anA  Qpen»A  DteeaAw  t8, 1896— ContlanaA. 


ijaanuty. 

3.  B.J.  MoEeever 
and  Andrew  R. 
Batrd,Broolcljn, 
N.Y. 

4.  Ifalrs,  Lewis  &. 
Hodge,  New 
York  atj,  N.  Y. 

Rate 
per 
nnlt. 

Total. 

Rate 

DAP 

unit. 

Total. 

Excavation, sand, meMnred Id  pUoe,  cnbie yards.. 

1,960 

$0.30 

|(»6.00 

«0.25 

•4ST.60 

Excavation  coral,  meaanred  In  pUoe  do  

SOO 

.48 

240.00 

1.00 

600.00 

Fill  sand  <exccs«  of  exaavailon),  msMiirad  In 

162,500 

.36 

64,720.00 

.60 

7^  OOP.  06 

1.20 

2. 940.00 

1.00 

2,490.00 

.20 

8,175.60 

.26 

2,787.60 

Ooncnto: 

27, 175 

7.20 

1S6, 060.00 

0.63 

180,718.76 

Ko.3  (ploUarau),  moMnrad  In  plioe,  cnUo 

4,000 

0. 10 

41,  860.00 

8.70 

40,030.00 

2fo.  8  (Awtng),  nMMnTod  In  pinoe,  ouLlo  yaids. . 

3,000 

10.60 

30, 390.00 

11.60 

20^000.00 

Iikrge  stone  (embedded  In  concrete  No.  1)  tons 

116 

40.00 

5,290.00 

6a  00 

5,750.00 

8,  BOO 

4.00 

35,000.00 

3.00 

32,040.00 

Beanu,  plates,  etc.,  frith  standard  eonneotions.  In 

2,100 

1.10 

2,310.00 

1.00 

2,100.00 

129,300 

.01 

5, 172. 00 

.03 

3,879.00 

45,  SOO 

.00 

2,730.00 

.05 

2,276.00 

Iron  nttings  for  doors,  In  place  do. . . . 

lO-lnchTltrlfledplpe, in  place  do.... 

78 

17.00 

1,241.00 

16.00 

1,006.00 

8,000 

.42 

1,  SIS.  00 

.25 

i,aoaoo 

11,430 

.10 

1,14a.  00 

.10 

1,148.00 

22S 

.36 

81.00 

1.00 

226.00 

276 

.50 

137.60 

1.00 

275.00 

Lnmber  fur  electric  wirin(|;,ln  place  feet  B.  M.. 

1,225 

.30 

307.60 

.60 

613L50 

326 

.10 

32.60 

60.00 

16.25 

Steel  trolley  l>eaniB,  trolleys,  hangers,  etc.,  in 

40,600 

10 

4  050  00 

15 

7  425  00 

Asphalt  covering,  In  place  square  yards . . 

1,  700 

1. 10 

l|87c!00 

75 

l!  275!  00 

80,500 

35.00 

0]2.60 

25.00 

1,412.50 

Brass  speaking  tnhes,  with  mouthpieces,  ui  place. 

300 

.00 

18.00 

.08 

24.110 

«a 

.30 

255.00 

.25 

212.50 

13,600 

.00 

810.00 

.05 

676.00 

12 

160.00 

2, 1W.0O 

250.00 

3,000.00 

300.1)0 

3, 600.00 

1,200.00 

14, 400.00 

100 

.10 

19.00 

.60 

K.0O 

Cast  iron  4-Ineh  tees,  with  covers,  in  plaoe  

240 

.30 

72.00 

1.00 

24a  00 

0 

10.00 

00.00 

15.00 

00.00 

Oalvanisetl  sheet  Iron  or  boiler  plate.  In  place, 

1,200 

.06 

00.00 

.05 

60.00 

IJ-lnch  wroaght-iron  pipe  for  railing,  In  place, 

1,  360 

.20 

270.00 

.20 

270.00 

S-lnch  wronfht-lnm  pipe  fltr  nilins  potts,  with 

flUlngs,  IbSw  fcet.T.r.   fTT.  

G60 

.35 

231.00 

.  30 

1^.00 

380,474.60 

41S,8SaLM 
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Ab$traet»  of  yropoaalt  for  oontU^uetion  of  gun  and  mortar  battmriet  reoeivti  in  re^ponto  to 
adeerUumut  dated  December  t,  1896,  md  opened  Deeembo'  tS,  Continned. 


6.  Tenable  Con- 

6. Stewart 

7.  JohnL.Grlm, 

struction  Co., 
Atlanta,  Oo. 

Contraotl  n  g 

Co., Columbia, 

Philadelphia, 
I'ft, 

Itnas. 

Quantity. 

Bate 

Kate 

Kate 

per 

Total. 

per 

Total. 

per 

Total. 

unit. 

unit. 

unit. 

Excavation,  aaud,  meuuTedtnplaoa, 



onbicyiirds  

1,9G0 

»487.,50 

$0.  SO 

$685.00 

$0. 28 

|546. 00 

ExcHvaiion  coral,  miMisared  In  place. 

cable  yardB  

500 

.  00 

300.00 

.  T5 

375.00 

.60 

300.00 

Fill  saad  (exceaa  of  oxcavatlon), 

meaaiirod  ia  place,  cubic  yarda  

152,600 

Mi 

67, 760. 00 

.38 

67, 760.00 

.  38 

57, 760. 00 

Fill  loam,  tooaanrod  Id  place,  onbio 

2,4B0 

1. 00 

2,450.00 

■  On 

2, 327. 50 

.  80 

1,060.00 

Bermuda  grasa  florerlng,  aqmure 

Cmicrete : 

2fo.  1,  meaaurad  In  place,  onbio 

10,050 

4, 027.50 

.  JO 

3, 285. 00 

.  26 

2, 737.  SO 

• 

190,225.00 

27, 176 

7. 00 

100,  Z2S.  00 

7.50 

203, 812. 50 

7. 00 

No.  2  {platfoma),  meaaured  ]n 

<,SO0 

8.  DO 

30, 100. 00 

6. 25 

dT,  VsO.  00 

S.  50 

39, 100.00 

No.  3  (facing),  meaaured  iuplooe. 

2,000 

13.  00 

33,800.00 

12. 50 

32, 5U0. 00 

11. 60 

29,900,00 

Gut  atone,  nwaanred  In  place,  ooblo 

115 

66. 00 

7, 475. 00 

00. 00 

6, 000. 00 

60.00 

6,900.00 

La^  atone  (embedded  la  concrete 
No.  1),  t«ns  (^000  pounds)  

8,000 

8.90 

34, 710. 00 

3. 80 

33, 820. 00 

8.K 

3S,  U6.00 

PaTomenta,  measured  In  place, 

2, 100 

1. 20 

2, 620. 00 

1.40 

2, 040. 00 

2.00 

4,200.00 

Beams,  {Mates,  etc.,  'with  atandard 
eonneetiona,  in  place  ....pounds.. 

129,300 

,03 

4,626.60 

.03 

4, 202. 25 

.  03 

4, 629. 90 

Steel  anchoring  bulta.  In  place, 

45,600 

2,  W7.S0 

,06 

790.  00 

.07 

3, 185. 00 

Dotira,  in  place  

73 

10.00 

730.00 

18.00 

1, 314. 00 

30.00 

2, 100. 00 

Brass  flitlnga  for  doors,  In  place, 

8,600 

.  40 

1,440.00 

.50 

1,800.00 

.70 

2,630.00 

Iron  fittinga  fbr  doors,  in  place. 

O-lncti  vltrlHed  pipov  in  plaee,  linear 

11,430 

.  10 

1, 143. 00 

.  10 

1, 143. 00 

.20 

2, 280.00 

22S 

.  3C 

78.76 

.  60 

136.00 

.  38 

85.B0 

lD.inch  Titrilled  pipe,  in  place,  linear 

275 

.  40 

110.00 

.40 

110.00 

.  80 

Ate 

290.00 

8-lnoh  porona  drain  pipe.  In  place. 

1,225 

.24 

3H.O0 

.25 

308.26 

.25 

900.26 

Lumber  fur  electric  wiring.  In  place. 

feetB.  M  

325 

70. 00 

22.75 

00. 00 

20.25 

80.00 

26.00 

Steel  trollev  beams,  trolleya,  hang- 
Aapbalt  covering,  in  plase,  aqnare 

49,500 

,  10 

4,050.00 

.08 

3, 900.  OO 

.  13 

S,  435.00 

1,700 

1  on 

8,060.00 

.  76 

1, 190. 00 

1. 65 

3, 145. 00 

36,500 

30.  00 

1,  CM.  00 

25.00 

912. 50 

39. 00 

i,  Ml 

Brass  siienklng  tabes,  with  moutb- 

300 

.  15 

45. 00 

.10 

80.00 

.  12 

s&oo 

860 

.30 

265,00 

.40 

340.00 

.60 

426.00 

Gaat-iron  stairs, in  place... ponnds.. 

13,600 

.06 

810.00 

.08 

1, 080. 00 

.06 

742.50 

12 

50.00 

600.00 

275.00 

3,300.00 

300.00 

600.00 

Ammanition  bolsta,  complete,  in 

12 

126.00 

1.  500.00 

650.00 

6,600.00 

600.00 

7,200.00 

4_lnAla  AluLImn    tiIha    In    nlnf la    11  h 

v^iiivu  vBairintii  Ji'i'f,  m  piuiw,  Jin- 

100 

.50 

05.00 

.00 

114.00 

.65 

123.50 

Cast  iron  4.1ncb  teos,  with  colors. 

240 

1.25 

300.00 

.70 

168.00 

99 

237.60 

Manhole  cavern  nndfittings,  In  place. 

6 

4.00 

24.00 

7.00 

42.00 

3o!oo 

180.00 

Gaivanined   shout  Iron  or  boiler 

plate,  in  place,  pounds  

IJ-lnch  wrought-iron  pipe  for  rall- 

1,200 

.10 

120.00 

.25 

800.00 

.07 

84.00 

1,350 

.60 

810.00 

.20 

270.00 

.20 

Z70.00 

2.itiah  wroDgbt-iniD  pipe  for  railing 
poata,  with  fltUnga,  Ibiear  feet ... . 

SCO 

.60 

soe.oo 

.60 

3oaoo 

.36 

231.00 

300, 116. 60 

413,727.25 

408,200.80 
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Abtiraelt  of piopotal*  for  coiutruetion  of  gun  and  mortar  balUrie$  reo9ived  and  opaud  Jam- 
MOTji  SO,  i897,  i»  rmpo*M  to  a^mrlUtmeHt  dated  January  16, 1897. 


Itniu. 


Excavation,  meunred  in  placp,  cubic 

ynnlB   

ExuAvation,  corsi,  meiuurad  in  place, 

cnbiu  yards  

Fill  sand  (escem  or  excaratinn), 
menanrMl,  in  placo..  -ctibia  yanla.. 
Fill  loam,  moMurcd  In  plaro,  ccUc 

yards  

Bermuda  graM  corering,  mcfksured, 

Inplaco  aqnara  yards.. 

Couoreto; 

No.  I,  nuHummd  in  place,  aqaare 

jaraM  

Ku.  2  (platrwmis),  n)«aiiire<l  In 

place  ctibin  yards.. 

No.3(rncings),meaaured.  Inplacei, 

on  btc  yards  

Cat  stone,  ueaan  red  in  ]dace,  cubic 

yards  

Largo  alone  {enitieddwl  in  concrete 

Mo.l>  tons  (2.000  jioandH).. 

Pa vi'meiits,  measured  in  iilace,Bquare 

yards  

Beams,  plittes.  etc.,  with  standard 

Gonnecfioue, in  jilnco  pounds.. 

ntichorlDg  botts,  in  place, 

piiunds  

Duors,  in  place  

UmsH  Bttin};s  fur  doors,  in  plnoe, 

pound H  

Iron  fltliuffs  for  doors,  in  place, 

CnndH  
Ii  vilrltli<cl  pipe,  iu  place,  linear 

fiiet  

lO-inoh  vitrified  pipe,  in  place,  linear 
fpft  

3-  inclt  porous  drainpipe,  in  place, 
Ituenrfeiii  

Interior  cundult  for  eloctrio  wiring, 

linear  feet  

StevI  Irnlluv  lioaniH,  trolleyx,  bangt-rs, 

etc., In  plsoe  pounds.. 

Asphalt  coverinc  in  place,  square 

yards   

Brick,  hi  place  

Iron  laddirs.ln  place  iwunds.. 

Brass  S|ici)kinE  tubes  with  moitth- 

piwos,  in  place  linear  feet.. 

Cast-iron  stairs,  In  place. ..pounds.. 

Cninea,  complete,  iu  place  

AmmuDitlon   liirfats,  couiplete,  In 

placo  

4-  Incb  cast  iron  pipe,  m  place,  linear 
feet  

Cust'lroiii-tucli  tecs,  wltb  covers,  In 

plnce  

HHNliolea,  rovers,  nnd  fittings.  In 

place  

Gal vaiiised  sheet  iron  or  boiler  platu, 

in  plai.'t>,  pounds  

IJ-inoh  wrought- Iron  pip©  for  rail- 

iuK,  in  place  linear  fi-el. . 

2.inch  wroujiht-iron  pipo  for  r4il- 

ing  poets,  wllli  litLings,  linear  feet. 


Quantity.; 


.  E.J.  McKecver 
and  Andrew 
K.  Bainl, 
Brooklyn,  N.Y. 


I,SM 
500 
152,000 
2,4S0 
10,950 

27,175 

4,600 

3,000 

115 

8,900 

2, 100 

1211,300 

45,500 
73 

3,800 

11,430 
22D 
275 
1.2» 
125 

40,500 

1.70O 
36.^00 
'Ml 

gso 

13, 5tH) 
12 

12 

190 

240 
0 

1.200 
1,350 

660 : 


Bate 
per 
unit. 


•0.30 

.50 
.86 
.80 
.15 


Tolal. 


^.00  ^.30 


2.  J.  W.  nofftnan 
&.  Co.,  Philadel- 
phia, Pa. 


Ralc 
l)er 
unit. 


250. 00,  .50 


Total. 


64,720.00 
l.MO.nO 
1,642.50 


30  lioe.377.50 

I 

00  41,400.00 

50  !  21, 700. 00 

I 

00      4^600. 00 

50  I  31, 160. 00 

I 

10  :  2,610.00 
03}    4, 202. 25 


$&65.00 

250.  ro 

.37  60,240.00 
.M  ^  2.205.00 
.25  I  2,rJ7.50 


7.30 
8.60 
1U.05 
50.00 
3.50 
1.00 
.04 


80. 
300. 


10. 


Total. 


2,730.00 
730,00 

1.260.00 

1,028.70 

81.00 

137.60 

245.00 

12.50 

4,»0.00 

1,870.00 
812.50 
18.00 

255.00 
810.00 

2,  100.00 

3,  BOO.  00 

19.00 
72.00 
60.00 
60.00 
270.00 
231.00 
.387,409.45 


,  .06 
1  18.00 

.42 

.10 

.40 

.60 

.30 

.10 

.06 

1.20 
;  30.00 
.10 

.40 
.00 

200.00 

275.00 
.10 
.35 
15.00 
.10 
.20 
.35 


198. 377. 50 

39, 560. 00 

26. 130.00 

6.750.00 

31, 150.00 

2,100.00 

5,172.00 

3,730.00 
1,314.00 

1,512.00 

1.143.00 

00.00 

137.50 

367.50 

12.50 

8,900.00 

2.040.00 
1,095.00 
30.00 

340, 01) 

eiu.oo 

2, 400. 00 
3, 300. 00 
IB.  00 
82.00 
90.00 
120.00 
270.00 
231.00 

.392,852.50 

I 


3.  John  L.  Grim, 
PhiUdelphia, 
Pa. 


Rato 
per 
unit. 


Tolol. 


$0.28  •546.00 
.60  ,  300.00 
.86  54,720.00 
.80  1  1,900.00 
.15  I  1,012.80 

0.  75  183,481.26 
8.00  '  3*,9l».n 

11.00  I  28,600.00 
60.00  '  6,000.00 
3. HO  •  8a,ffi0.00 

1.  BO  I    3, 780.  CO 
.051  4,625.50 


.06 
20.  OC 

.60 

.10 

.40 

.80 

.25 

.26 

.13 

1.60 
40.00  . 
.12 

.40 

.06 

300.00 

Woo  ' 
i  .0. 

I  ^'"^  I 

.26.00 
.07  1 
.20  ! 
.40  I 


2,730.00 
1,460.00 

2,  ISO.  00 

1, 14.1.  no 

90.00 

220.00 

30135 

81. 2S 

8,486.00 

2,550.00 
1, 460.00 
36.00 

846.00 
810.00 
3,600.00 

'  T,2D0.0O 

I 

moo 

I  240.00 
160.00 
1  84.00 
!  270.00 
j  261.00 
388,728.36 
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Aittraeta  of  prwo»aU/or  eonttruoHon  of  gun  and  mortar  iatteriet  ree»v9d  and  opantd  Jan- 
nary  SOf  l8S7f  in  TMpomae  to  adrerUHmant  dated  Jannarji  IS,  1897 — Continned. 


ItMHI. 


Qoaattty. 


Excavktion, moflsnred  In  place. .cnbfo  fftrdB.. 
ExCATtiiOD,  coral,  maaaured  In  place,  cubic 

yuds  

Fill  sand  (exoma  of  excavation),  meaanred  in 

place  oabto  yards.. 

Fill  loam,  measured  in  place  do.  - . . 

BermudK  graan  oaverliis,  meaenzed  In  place, 

aquara  jarda  

Concrete: 

Ko.  l,ni«aaiired  in  place.... ■qtum  y»rds.. 
Ho.  2  (pUtfomia),  nwunred  tn  plaoe,  onbto 

yards  

No.3  (facings),  meosnred  In  plaoe,  cubic 

yaraa  

Cat  atone, ineasnred  in  place  enblo  yards.. 

Xiarge  atone  (embedded  in  eoncrete  No.  1),  tons 

(2.U00  pounds)  

Pavements, measnred  in  placn,Bqnare yards.. 
Beams,  platea,  etc.,  irltb  standard  oonnectionB, 

iu  plare  pounds.. 

Steel  anchoring  bolts,  la  plaoe  do  

Doors,  in  place  

Brass  flttiugs  for  doors,  In  place  pounds.. 

Iron  flttlnes  for  doors,  in  place  do  

S-inch  vltmed  pipe,  In  place  linear  feet.. 

10-Incb  vitrifled pipe, In  place  do.... 

8-int!h  ponms  dralnpinc,  in  place  do — 

Interior  rondnit  for  einetrle  wiring  do  

Bteel  trolley  beans,  troUoys,  bangors,  etc.,  in 

place  ponnds.. 

Asplinlt  covering.  In  place  aqoare  yards . . 

Brick,  inplnce  

Iron  ladifcrs,  in  pinfte  ponndn.. 

BmsB  speaking  tubea  Tith  nouthplMen,  in 

place  linear  feet. . 

Cast-irim  stairs,  In  place  pounds. . 

Cranes,  complete,  in  place  

Ammunition  lioistn,  complete',  in  place  

4-lMGh  ciist-lron  pipe,  in  nlnce  linear  feet. . 

Caat-tron  4-iuc)i  tc«ti.  irlth  covers,  !n  plaoe  

Manholes,  covers,  and  fltllngs,  in  place  

Galvanised  abuet  Iron  or  boiler  plate,  In  place, 

pounds  

l^lDch  wrongbt-inm  pipe  for  ndling.  In  place, 

linear  feet  

S>lnoh  wrought-iroB  pipe  for  ratling  poets, 

vnh  fittings  .linear  ftot. . 


Total. 


1,060 

SOO 

152,000 
2,450 

10,960 

27, 176 

i,000 

2,600 
11& 

6,M>0 
2,  lUO 

129,300 
«&.&00 
73 
3,000 
11,430 
22S 
276 
1,22S 
125 

40,500 
1,700 
30,  SOO 
300 

860 
13,500 
12 
12 
100 
340 
6 

1,200 
1,360 

eeo 


4.  Boss,  UoLaln  &. 
Howe,  Jackson- 
viUe,  Fla. 


$0.31 

1.25 

.47 
1.26 

.10 

7.88 

8.60 

11.41 
62.60 

3.25 
1.06 

18.75 
.62* 
.121 
.81 
.021 
.19 
.16i 

.121 

1.25 
81.26 
.12J 

.32 
.071 
2S0.OO 
4fl».00 
.<2| 
.3T{ 
8.76 

■«* 

.15 
.21 


•004.50 

625.00 

71, 440. 00 
8, 062.60 

2,060.60 

214, 189.00 

30,500.00 

29,0^.00 
7, 187.80 

28,925.00 
2,226.00 

6, 077. 10 
2,843. 75 
1,368.75 
2,250.00 
1,428.76 
69.79 
171.87 
232. 75 
20.31 

6, 187. 50 
2, 125.00 
1, 140. 62 
87.50 

272.00 
1.012.50 
3,000.00 
6,628.00 
118.75 
SO.  00 
62.00 

150.00 

202.00 

188.60 


484,734.50 


5.  Venable  Construe' 
tion  Company,  At- 
lanta, Ga. 


Kate  per 
unit. 


$0.25 

.60 

.28 
1.00 

,25 

7.00 

8.00 

1R.00 
65.00 

8.60 
1.20 

.031 
.00 
15.00 
.46 
.10 
.60 
.80 
.80 
.20 

.12 
1.20 
28.00 
.20 

.36 
.07 
60.00 
200.00 
.40 
1.00 
8.00 

.14 

.80 
.40 


Total. 


$487.  SO 

300.00 

42,560.00 
2,460.00 

2,737.60 

100,226.00 

36, 800. 00 

33, 800.00 
7, 475. 00 

32. 040. 00 
2,520.00 

4, 526. 50 
2.730.00 
1, 095.  DO 
1,620.00 
1, 143.00 
112.50 
165.00 
367.60 
26,00 

5, 040. 00 
2.U40.00 
1,022.00 
60.00 

207.60 
915.00 
828.00 
3, 480. 00 

76.00 
240.00 

4&0D 

168.00 

4(e.oo 

364.00 


378,002.00 


Contract  in  force  during  fiaoal  year  for  eoMtrucling  gun  and  mortar  iatteriet  at  Key 

It'eit,  Fla. 


Name  of  oonliaator. 

Date  of  ap- 
proval. 

Date  of  com- 
numoemont. 

Date  of  nx- 
plration. 

liar.  27, 1897 

Uar.20,1807 

Jan.  1, 1896. 
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3  O. 

DEFENSES  OF  PENSACOLA,  FLORIDA. 

Officer  in  charge,  Maj.  Frederick  A.  Malian,  Corps  of  Eiigineers; 
Hssistant,  Lieut.  James  P.  Jervey,  Corps  of  Engmeers;  Division  Engi- 
neer, Col.  Peter  O.  Hains,  Corps  of  Engineers. 

Battery  for  four  10-inch  gung  on  dtsa^^pearing  carriages. — The  wharf 
having  been  completed  and  a  sufficient  supply  of  materials  having 
been  received,  the  work  of  construction  of  this  battery  was  begun  on 
November  1, 189G.  The  battery  was  all  complete,  and,  with  the  excep- 
tion  of  a  fow  minor  details,  ready  to  receive  its  armament  on  March 
29, 18;  "7. 

Lieutenant  Jervey's  report  is  so  fhll  and  complete  that  it  is  incor- 
porated  here  in  fall. 

Monei/  statement 


July  1, 1896.  balance  nnexpenAed  n43,369.63 

December  14,  1896,  amount  allotted   30, 000.00 

May  13, 1897,  amonnt  aUoted   3, 500. 00 

Jnne  26, 1897,  amonnt  allotted   8, 000. 00 


173,869.62 

Juuo  30,  1897,  amonnt  expended  during  fiscal  year   151,089.61 


July  1,  1897,  balance  nnexnended   22, 780. 01 

July  1,  1897,  ontatandmgliabilitieB   11,359.27 


Jnly  1,  1897,  balance  available   11,420.74 


rkfobt  op  second  ukut.  james  p.  jebvey,  cobf8  of  enginkrrs. 

United  States  Enoinekr  Okkicb, 

Warrington,  Fta.,  June  30, 1897. 

Sir  :  I  have  the  honor  to  snbmit  the  fblloving  report  of  operations  on  constniotion 
of  battery  for  four  lO-iucli  bigb-power  ^ns  ou  dioappearing  carriages  at  Pensacola 
Harbor,  Florida,  for  The  year  ending  June  30, 1897. 

Batla-y  for  four  10-\nch  gun$.~The  first  allotment  was  $100,000  for  emplacements  1 
and  2.  Subsequent  allotments  of  $10,000  for  platforms,  $50,000  for  emplacement  No. 
3,  $20,000  for  emplacement  No.  4,  aud  $3,500  for  turfing  nave  been  made,  ageregatiag 
$183,500.  On  Juno  20,  1897,  with  tbe  fdndn  thus  allotted,  all  the  masonry, Taeluding 
paving  and  steps  in  tbe  four  emplacements,  all  sand  filling,  doors,  drains,  water 
piping,  three  platforms,  model  1894,  one  platform,  model  of  1896,  have  been  com- 
pleted, with  exreption  of  railings  and  cranes.  Arrangements  have  been  made  for 
the  purchase  of  a  lighting  plau^  ammunition  conveyoia,  hoists,  cranes,  and  sewer- 
age system. 

Tbo  sand  slopes  have  been  partially  covered  with  ronok, 
A  conduit  for  electric  wires  in  rear  of  the  battery  has  been  nearly  completed. 
It  is  tbouj^t  tiiat  the  battery  will  be  eompleted  in  alt  respeots  within  the 
allotments. 

Work  was  started  on  the  ere<-tion  of  the  plant  on  March  31, 1896,  Concreting  was 
commenced  on  November  1, 1896.  The  worK  was  prosecuted  night  and  day  during 
NoTUuber,  December,  and  Jannaiy.  There  was  a  mouth's  delay  during  February, 
on  account  of  lack  of  cement.  On  March  1, 1897,  work  was  resumed,  and  the  masoniy, 
with  exreption  of  a  few  steps  and  paving  in  magazines,  was  completed  on  Hareh  2B, 
1897.  Tlie  mixing  plant  was  tben  taken  down  and  stozed,  the  OOnozete  for  steps  and 
paving  being  mixed  by  hand. 

Preparations  for  sand  filling  were  commenced  on  April  16,  aud  the  filling  was  com- 
pleted aud  slopes  trimmed  to  grade  on  June  15, 1897. 

During  April,  May,  and  Jnne  all  doors  have  been  made  and  swung;  a  permanent 
system  of  water  supply  has  been  installed ;  steps  hare  been  rompleted ;  the  mixing 
plant  has  been  taken  down  and  stored;  plans  and  contracts  have  been  made  for 
ammunition  service,  lighting  plant,  sewerage  system;  turfing  has  been  commenced, 
and  two  gun  carriages,  mmlel  of  1894,  have  been  received.  A  detailed  statement  of 
the  cost  of  each  class  of  work  is  given  under  various  heads  which  follow.  Wherever 
possible  the  labor  and  cost  for  units  are  deduced,  A  few  constructional  details  are 
also  given.  It  Is  hoped  that  they  may  be  of  some  nssistenoe  to  other  Innior  officem 
ulib,  withoat  pzevions  experience,  may  bu  placed  in  local  charge  ox  similar  con- 
atmctions. 
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The  different  clasBes  of  work  are  token  up  in  order  of  tbeir  aotaal  construction : 

1.  Wharf. 

The  ooDstmotion  of  the  wharf  was  desoribed  in  Annnal  Report  of  1896.  A  detailed 
Btatement  of  cost  is  given  below. 


ClHI. 


RefielTfnitpilM. 
SharpunlDK  pil« 
DrirlojE  piles... 


FainUngand  preparing  fender  piles.. . 

IMrlae  ftnder  pIlM  

Beoetvlng  terra  cotta  casings  for  pllm. 

Putting  on  oaslogs  

Mixing  concrete  for  casings......  

Tenons  on  heads  of  pUes  

Scarfing  stringers  

Framing  and  plaoing  atotngatn  

Setting  deok  }<rists. 


Laying  deok  and  roard  reds . 

Traek  and  tnm  moIm  

Orenite  piert  mi  abneend.. 


Total  labor. 


Matnialt. 


Lumber  

Piping,  staples,  etc. 

Iron  and  Bt«el  

Nails  and  bolto  

Ganent  

SDadrlM  


Hotal  ooat  of  irlierf . 


Sours* 

Coat. 

148 

927. » 

407 

76.80 

7,803 

1, 691.  40 

148 

27. 74 

m 

89.62 

234 

45.93 

3,581 

727.  SO 

1,578 

SOP.  72 

1,010 

241.  2S 

624 

155.76 

1.715 

883.74 

742 

147. 16 

2,939 

037.30 

770 

200.90 

110 

ao.  42 

1,S32.B6 
1,656.  SI 
228.80 
331.54 
612.75 
712.47 


TotaL 


«4,«TS.88 


5, 274. 11 


9.H7.H 


The  cost  of  fender  piles  protected  with  patent  paint  waa  as  follows :  Piles  per  foot, 
In  place,  $0.23 ;  paintlDK  with  patent  paint  per  foot,  (0.046. 

The  cost  of  ordinary  fonder  piles  iu  place  was  90.30  per  foot.  Piles  protected  with 
aewer  pipe  filled  with  oonorete,  (0.62  per  foot.'  Sharpening  piles,  $0.3'!  per  pile. 
Framioe  tenon  head  pile.  $1.20  per  pile. 

8carfmg  etringers,  $0,77  per  scor^   Average  oost  framing,  $10.67  per  thousand. 


TIHK. 


Averase  nnmher  of  hoars'  labor  to  drive  one  pile,  31;  average  namber  of  honrs  to 
caae  a  pile,  35j  average  nnmber  of  hours  to  flrune  1,000  feet  B.  H.,  40. 

2.  Railroad. 

The  road  is  3  feet  gauge,  laid  with  80-ponnd  rails  on  aawn  yellow-pine  ties,  6  by  8 
inohes  by  6  toet,  spaced  2  fbet  center  to  center. 


Claas. 

Honrs. 

Cost. 

Total. 

LcOior. 

988 
13,116 
394 

2,202 
636 

S214.30 

2,811.63 
72. 74 
448.46 
100.60 

«8,e47.S8 
8,498.34 

MaUriaU. 

2,761.40 
280.30 
888.93 
54. 75 
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The  total  length  of  railroad  laid  was  7,500  feet.  The  Hoe  for  grading  was  laid 
with  ft  transit,  onrTes  were  pnt  in  either  hy  deSeotion  and  chords  or  by  taueline  and 
ordinates.  The  exearation  was  then  made  on  the  clTen  line,  tho  grade  line  baoe 
chosen  so  as  to  eriaalize  cat  and  All.  As  a  general  thing  the  filling  was  pnt  in  wi^ 
dump  cars;  the  track,  being  laid  on  the  natural  snrface  of  the  gronnd,  was  leveled 
up  as  the  filling  was  brought  in  from  the  cots.  No  pegs  were  set  in  layloj^  and 
spiking  rails,  the  tangents  and  curves  being  pnt  in  by  eye.  In  sotting  guiding 
stakes  for  grading  a  stake  was  set  at  the  proper  olovation  at  each  point  where  the 
■lope  changed.  The  foreman  was  then  furnished  with  three  wooden  tees  of  equal 
heluht.  Then,  having  a  tee  held  on  oaoh  peg  at  the  extremities  of  a  slope,  he  was 
eniiT>led  to  bring  any  nitermndiate  point  to  tbo  proper  grade  by  e^LCiivating  or  filling 
nutil  the  top  of  the  third  tec,  when  held  at  that  point,  was  iu  lino  with  the  tops  of 
the  two  already  mentioned.  All  ftYigs  and  swltoues  were  made  by  the  blacksniiUi 
employed  on  the  work. 

Unit  prices : 

Grading  per  100  feet   (37.00 

Laying  rail  per  100  feet   B.  98 

Time: 

Grading  per  100  feet  hours..  176 

Laying  rail  per  100  jbet  do. 90 

8.  INCUNK  AND  StORAOE  BINS. 

Cars  of  materials  were  run  directly  over  tbe  storage  bins,  at  a  5  per  oont  incline. 
The  locomotive  could  handle  ten  loaded  cars  of  3  cubic  yards  capacity  in  this  grade. 
Tbe  trestle  bents  were  constructed  of  10-by-lO-inch  timber,  each  bent  having  two 
posts  and  two  braces.  The  bents  were  spaced  1^  feet  center  to  center.  Each  line  of 
striDgers  consisted  of  two  S-by-12-inch  timbers.  Two-incb  boards  were  nsed  as  cross- 
ties.  No  mortising  was  employed  in  the  oonstrnetion,  everything  being  drlfl-holted 
together.  Tbe  extremities  of  the  incline  were  connected  with  the  borizontal  portion 
Mid  with  tho  horizontal  track  at  the  foot  by  vertical  curves. 

It  may  be  of  interest  to  state  how  these  curves  were  put  in  during  the  process  of 
conetrnotioii. 

The  distances  from  the  tope  of  the  varions  bents  to  the  tangents  to  cnrves  were 
ealenlatod  from  the  drawing.  A  small  wooden  tee  was  then  naued  to  each  bent,  so 
that  the  distance  firom  tbe  top  of  tbe  bent  to  the  t^  of  the  tee  was  eqnal  to  the 
tangent  distance  for  that  bent.  Then  by  atUnsting  the  lients,  until  the  tops  of  the 
tees  were  in  line,  the  tops  of  the  bents  would  be  on  tbo  curve. 

Cost  and  labor: 

Labor   «849.09 

Material : 

Iron  and  steel  work   $27.06 

Nails,  etc   128.42 

Lumber   1,265.64 

 1,421. 12 

Total  cost   2, 270. 21 

Average  cost  of  fhuning,  $8.20  per  thousand. 


4.  UlXEB. 

An  ordinary  4-foot  cubical  mixer  was  nsed.  Tbe  proper  charges  of  the  various 
raw  ingredients  were  measured  in  ligbt  handcarts.  These  charges  wore  brought  up 
and  dumped  into  a  lar^o  wooden  iron-bound  bucket  resting  in  the  chargiug  hole. 
The  charge  was  first  raised  vertically,  and  then  run  up  to  a  25  per  cent  incline  over 
the  mixer.  This  operation  was  perfonned  by  one  line,  the  car  on  tbe  incline  being 
held  in  position  by  a  coanterweight  until  the  charge  was  hoisted.  As  soon  as  the 
aheavo  blook  on  tbo  bucket  came  iu  contact  with  tbo  buffer  on  tbe  car,  tbe  counter- 
weight would  be  raised  and  car  and  bucket  would  move  up  the  incline.  One  hundred 
and  seventy-flve  chaises  per  day  of  eight  hours  was  the  mazimam  namber  attained. 
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Lsbor: 

Framing   $749.19 

Material : 

Hoisting  buoketa   $181.65 

Ropes   88.  90 

Irou  and  ateel   68. 75 

Lumber   468.66 

Belting   82. 16 

Piping   64.87 

NailB,  etc   7.05 

Sundries   11.55 

Total  material   923.56 

Total  cost   1,672.76 

Arersge  cost  of  framing  per  thoaaond  feet,  including  placing  maohiaery,  $18. 

5.  Water  Supply. 

This  was  a  very  expeaeive  item,  as  it  was  found  that  the  water  from  the  sarfooe 
wells  could  not  he  used  in  the  locomotive.  A  tank  was  therefore  bnilt,  to  be 
supplied  from  oistema.  The  exhatistion  of  this  supply  necessitated  the  building  of 
another  tank  on  the  wharf,  which  was  filled  by  pumping  from  tugboats. 


Labor. 


Plle-driv«r  soj^ly. 

Locomotive  

Wxer  


Total  labor. 


Materiab. 


PnmpB . . . 
Piping . . 
Lumber .. 

N»Us  

SonAiiM . 


ToUl  msterisl. 


TqM  cost. 


Hoiira, 


38 
S07 
1,S7« 


Cost. 


M.00 
37fi.H 


182.00 
213. 14 
07.36 

2.00 

«oe.<4 


ToUl. 


«811.U 


1,102.04 


1,714.08. 


It  is  to  be  noted  that  this  head  includes  all  expenses  from  the  beginning  of  the 

work. 

A  violent  f^ze  In  February,  1887,  burst  nearly  aU  pipes,  necessitating  extensive 

repaim. 

6.  FORnlS. 

Placing  and  removing  boxes  around  anchor  bolts   $66. 84 

Framiug  forme  for  platform.........   1,766.30 

Removing  forms  from  platform   76.11 

Forms  for  paving   83.63 

I-'raming  forms  for  rest  of  work   4,237.29 

Removing   500.79 

Total  labor   6,729.96 

Material : 

Lumber  $3, 085. 98 

Nails,  etc   206.90 

'Iron  and  steel   2.19 

Total  material  ;   3,244.07 

Total  coat   9,974.03 
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AvetAge  cost  of  framing  per  thoasand,  $23.60;  arerage  cost  of  nails  per  thonsand 
feetB.  M.,$0.81;  arerage  hours  of  labor  for  ftaming  1,000  feet  B.  H.,  1(9;  aTonun 
cost  per  thouaand  for  remoring  formii,  $2.38;  average  nonrs  of  labor  to  lemoTe  IJWO 
B.  M.  forinSf  0.9. 

In  remoTiiig  fiDmu  the  posts  were  easily  fraoed  off  with  Jaoksorews. 

7.  HlSCRLLAHBOaS  PlAZTT. 

TotslGCMt. 

Pile  driver   1887.  TO 

Hoisting  enginea   348.46 

Traveliiig  derrick.   735, 60 

Rollfng  slook   1,961.91 

Locomotive    3, 530. 06 

Toole   638.55 

Boats  and  lighters   3,700.00 

Carpenter  shed,  tool  houses,  oil  hoaaOf  and  office   1, 388. 16 

Miscellaneons  items   614. 02 

Derrick  on  wharf   227. 65 

Lightina  plant   181.33 

LfHiotnotive  pit   23. 25 

Locomotive  turntable   81.  TC 

Total   18,568.40 

8.  Cost  of  Hatbkials  tor  Concrkts  Storbd  at  Uixbb. 


ci«u. 


I}lisntit7. 


VBbUos  ttbio  Tuds. . 

Broken  stona  do. . . . 

Rabblratoiiii  do. . . . 

Sand  do.... 


Portluid  o«iDeiit  banels. . 

LonliTflle  cement  do. . . . 

Soaendile  cement  do.... 


ToUl. 


Tor  bureL 


6.082.7 
8,iH 
2,000 
3,600 


2,668 
007 
U,6B0 


Coat  per 
yard. 


$3.00 
S.3S 

.548 


'2.3S3 
>1. 14S 


Total  coat. 


$18,7«.81 
21,008.92 
11,1SB.«0 
1,878.77 


&3,MQ.10 
23,001.02 

'.\    78,  US.  S3 


9.  Sakd  Filunu. 

The  sand  filling  was  put  in  partly  by  hired  labor  and  partly  by  contract.  The 
incline  over  the  storage  bins  was  ntilized  in  placing  the  sand.  The  masimam  day's 
work  was  1,000  cubic  yards. 

40,000  cnbio  yards;  $0,308  per  onbio  yard;  total  cost  of,  $12,828.12 

10.  Stebl  Beams. 

The  total  cost  in  place  for  tho  fonr  emplacements  was  $2,099.47;  the  labor  placing 
was  $195.79,  or  abont  $0,006  per  pound. 

11.  MiSCBLLAXBOUS  OrKRATING  ExrXKSKS. 


Tailing  down  and  storing  pliuit   $223. 06 

Holidays   1,599.15 

Fnel   994.95 

Office  expenses,  inolnding  blue  printing,  telegrams,  expressuge,  eto  1, 018. 64 

Mileage   723,71 

Advertising   39,60 

Snbsieteiioe   762. 40 

Testing  cement   87. 00 

Surveys   S8. 60 


Total   5,477.00 
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12.  MiscBiiAMBOus  Items  ih  Battsry. 

Road  in  nn  of  battery   $199. 16 

Ladders  (fire)  t   143. 50 

Drainage   441.47 

Speaking  tnbes     45. 10 

Doors  (twenty-one)   595. 94 

Plastering,  painting,  and  whiteiraehing  magaaines   262. 81 

Placing  base  ring   164. 25 

Ketain  ing  walls   213. 14 


Total   2,065.87 

The  average  coat  of  laddera  and  doois  was,  reBpeotlvely,  928.70  and  $28.38  each. 

13.  Cost  or  COncbxtb  pkr  Cubic  Yard,  is  Plack. 

(a)  BeB$ndal6  eonerett. 

Forms  #0.71 

15  cubic  feet  brolcea  stone  ,   1. 88 

15  cubic  feet  pebbles   1. 71 

5  cubic  feet  sand......  10 

1^  barrels  cement  t   1.41 

Supplying  broken  stone  to  mixer  08 

Supplying  pebblea  to  mixer  06 

Supplying  sand  to  mixer  03 

Supplying  cement  to  mixer  -  08 

Supplying  water  to  mixer  01 

Mixing  7r.  17 

Placing  62 


Total   6.86 


(ft)  Portland  oor<t«I«.~A11  the  items  will  be  the  same  ns  in  the  Boseudale  concrete 
except  cement,  which  was  $2.39,  making  a  total  of  97.84  per  cubic  yard, 
(e)  Xowbrtil«  eonertte,  $7.04  per  onblo  yard. 

Id)  Paving  <md  «f(V'< — The  total  amount  expended  for  labor  on  1,200  square  yards 
of  paving  was  $409.87,  or  $0.34  per  yard. 


Total  cost  per  square  yard: 

One-eighteenth  yard  Portland  concrete  $0.44 

One-ninth  yard  fiosendale  concrete  76 

Labw  84 


Total   1.B4 

The  cost  of  steps  was  practically  the  cost  of  Portland  concrete. 

14.  Haintxmanck  and  Bbpairs. 

Sundry  material   $390. 65 

General  damage  Aiom  storms   203. 67 

Wharf   558.96 

Hoisting  Qugines   16.80 

Traveling  derrick   61.50 

W  ater  supply   S>81. 66 

Rolling  stock   274. 90 

Railroad   108.27 

Locomotive   470. 26 

Lighters  and  boats   1,419.48 

Mixer   202.48 

General  plant   408. 48 


Total   4,397.01 


This  head  includes  oil  and  waste  and  all  necessary  material  for  repairs.  During 
the  four  months  of  active  operation,  running  all  day  and  night,  four  boilers  and  five 
engines  used  160  gsUoiu  of  cylinder  oil,  24a  gallons  of  hlttok  oil,  and  890  pounds  of 

waste. 

In  operating  the  lifting  plant,  llgallons  of  lard  oil,  324  gallons  of  kerosene,  and 
842  gallons  of  gasoline  were  ased.  l^e  total  fnel  oonnimed  amounted  to  840  cords 
of  wood  and  07  barrels  of  coal. 
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SUUEABT. 


WhMf   $9,947.94 

Railroad   7,142.87 

Incline  and  storage  bins   2,270.21 

Concretemixer   -   1,672.75 

Water  Biipply   1,714.08 

MiBcellaneons  plant   13,668.40 


Total  plant   $36, 316. 25 

Materials  for  concrete   75,248.02 

Supplying  material  to  mixer   3, 544. 54 

Mixing  concrete   2,229.33 

Depositing  concrete   8, 042. 66 

Forms   9,974.03 


Total  cost  of  oooorete   99, 088. 58 

Steel  beams   2,099.47 

Sand  miiiig   12,323.12 

MiRcellaueous  operating  expenses   5,477.00 

Maintenuuoe  ana  repaire   4, 397. 01 

  24,296.60 

Clerical,  aaperintendence,  etc   4,806.25 

Miscellaneons  items  for  batterr   2, 065. 37 

Expenses  ftom  Hontgomery  office  previous  to  April,  1896   2, 142.21 


Total   168,664.26 


PLATFORMS. 

Tlie  following  is  the  approximate  cost  of  platforms.   It  Is  impossible  to  give  it 
accnratelf ,  as  they  were  oniit  at  the  sane  time  as  the  other  work,  and  tlio  items  oan  ' 
not  be  separated. 

Cott. 


1,000  cnbic  yards  of  Portland  concrete  $7,840.00 

600  cnbio  yards  of  Ijoiiisville  concrete     i,  224.00 

400  squMe  yards  of  paving   616. 00 

Anchorage  Iraits   540. 00 

Bteel  beams   500. 00 

Bemoving  forms   76. 11 


Total  cost  of  four  plotforms   IS^TOd.!! 


Average  per  platform,  $3,449.03. 

To  thitt  wiU  be  added  eranes,  ammunition  hoists  and  conveyers,  and  oost  of  placing 
base  rings. 

BATTERY  FOB  BIOHT  12-IKCH  MORTARS. 

Flans,  estimates,  and  speoificationB  have  been  submitted  and  retumod  for  revision. 
A  railroad  to  the  site  of  the  battery  has  been  surveyed  and  partially  constructed. 

SUBMARINE  MINES. 

Plans  and  estimates  of  materials  have  been  prepared  and  submitted. 
Estimate  for  maiNtetiaiios  of  new  batten/ for  lO^nek  guns  for  year  en^itg  June  SO,  1S96. 


One  mechanic   $900 

One  helper   600 

Two  watchmen   960 

Fuel   120 

Oil,  etc   90 


Total   2,510 


Beepeotfully  sabmltted. 

J.  P.  Jkbvet, 
Second  liettlenantj  Corps  of  Engineert. 

Maj.  F.  A.  Mahait, 

Corps  of  Engimeen  XT.  8.  A. 
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AMraet*  of  Wd«  receired  aitd  opened  on  3fay  fry  Jft;;*         -AfaAofi,  Corjfi  of 

Engmeen,  forfwnxthing  and  delivering  material  for  gun  emplaeemenla. 


Cariiu's 

SODB, 


„,        I   N  J      Gencnl  Electric 


son  C. 
0111  dit 
Co., 


anil 
Machine 


ptiin,  Pn. 


Clou  ifo.  1. 

One  10-11.  P.  boilerwlth 
base  and  tlx  lares  and 
l>Ip«cDnaei:tion8com- 
plptu  

One  U.  8.  stationary 
engine  and  direct  con 
nbuteddjrnaiuo  

Switch  board  nud  test- 
ing apparatus,  com- 
plete  

One  otw-fionrlh  II.  F. 
blower  awl  motor, 
eompleto  

Tweiitv-nin«  iacandes- 
cent  lamps,  wire,  et«. 

One  electric  motor, 
Gomplots  

One  storage  battery, 
complete  


Total  

Clou  JTo.  S, 


Two  ammnnitlon  hoists,  I 
complete  (each)  *«iH.W 


(I) 

(I) 

(ti 

(t) 
(f) 
0) 


(0 


York, 
N.Y. 


Regular. 


4300. 00 
1, 160.00 
126.  W 
U5.00 

moo 

761.00 
1,081.00 


3,  M2.9& 


Total 


908.00  ,  1,3BS.00 


AUer- 
nat«5.' 


f300.00 
900.00 
378.00 
145.00 

moo 

500.00 
Ml.  50 


Vulcim 

Iron 
Works, 
Cliicago, 


3,  SIO.  60 


»1,104,00 


The 

Triumph 
Electric 

Co.,  Cin- 
I'iunaU. 
Ohio. 


$095.00 


05.  UO 


1,000.00 


:.38tl,00 


Whiting 
Fciunilry 

aiid 
Eqiilp. 
mvni 
Com- 
any, 
•Tvey, 
III. 


J" 
Ha 


«ea8,io 


1,278.30 


*  Uerommended  for  oroeutanoe.  On  account  of  Informality  oU  bids  rq]octed,  by  direction  of  the 
Uhier  of  Engineers,  rnltcfl  States  Army. 
'    t  No  prloe  stated  on  bid. 

Preservaiim  and  repair  of  fortiJicaUom. — Three  concrete  platforms 
vith  grranite  pintle  blocks  for  S  incli  converted  rifies  were  built  to  replace 
three  timber  platforms  vliich  had  been  so  rotten  as  to  become  useless. 
The  ammunition  conveyors  were  also  repainted. 

Money  stalemettt. 

Jnlv  2, 1896,  amount  ollotteil   $20. 00 

April  6, 18!17,  luuonnt  allotted   1, 800. 00 


Jnno  30, 1897,  amount  expcndetl  daring  liscal  year. 

Jaly  1,  1897,  balance  nuejcpendiMl  

Jnly  1, 1897,  outetamling  Habilitic*  


1, 820.00 
891.80 

928.20 
938.20 


3  P. 

DKFENSES  OF  MOBILE  AND  MISSISSIPPI  SOUND. 

Officer  iucbarge,  Maj.  William  T.Hossell,  Corps  of  Engineers;  assist- 
ants, Lieut,  llarry  Burgess,  Corps  of  Kugiiieers,  to  September  24, 1896, 
and  Xjieut.  James  B.  Cavanangli,  Corps  of  Eugiueers,  since  September 
27,  1890;  Division  Kngiiieer,  Col.  Peter  O.Hains,  Corps  of  Engineers. 
ENtt  97  46 


r 
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Shore protevtion.—By  letter  of  Chief  of  Engineers  dated  September 
5, 1896,  $5,000  was  allotted  from  appropriation  for  "Preservation  and 
Kepair  of  Fort)fi<;ation8,"  act  of  June  16, 1896,  to  be  expended  in  shore 
protection  at  Forts  Morgan  and  Gaines. 

By  letter  of  Chief  of  Engineers  dated  March  22, 1897,  $20,000  was 
allotted  from  appropriation  for  "Sea  Walls  and  Embankments,''  act  of 
Mardi  3, 1^7,  to  be  expended  in  shore  protection  at  Forts  ^lorgan  and 
Gaines. 

Authority  was  obtained  to  expend  the  first  allotment  at  Fort  Gaines, 
and  also  as  much  of  the  second  allotment  as  may  be  necessary  to  com- 
plete the  work  there  before  any  work  is  nitdei  taken  at  Fort  Morgan. 

A  contract  was  entered  into  with  W.  Chase  Spotswood  on  March  27, 
1897,  for  the  construction  of  a  sea  wall  1^000  feet  long,  and  six  groins, 
each  150  feet  long,  both  sea  wall  and. jetties  to  be  composed  of  a  riprap 
wall  with  hand- laid  slopes  of  heavy  stones,  fonnded  upon  a  fascine  mat- 
tress 30  feet  wide.  Work  was  to  commence  upon  sea  wall  and  to  be 
limited  by  the  funds  available.  Under  this  contract  493  feet  of  sea 
wall  was  completed,  and  for  44  feet  additional  the  mattress  was  sunk 
and  wall  partially  completed. 

June  15, 1897,  supplemental  contract  was  entered  into  wiUi  W.  Chase 
Spotswood  for  the  completion  of  the  shore  protecUon  at  Fort  GEunes, 
the  sea  wall  to  be  done  on  or  before  November  1, 1897,  and  the  groins 
on  or  before  July  1, 1898. 

The  expenditures  during  the  fiscal  year  have  been  as  follows: 


l,790sqanTO  yards  faeciue  mattresB   $2,506.00 

762  cubic  yoiSs  atone   2, 438. 40 

Labor   20.50 

Printlnff,  mileage  etc   18. 6A 


Total   4,083.54 


Fence. — By  indorsement  of  Chief  of  Engineers,  dated  March  25,  J897, 
$850  was  allotted  from  appropriation  for  "Preservation  and  Kepair  of 
Fortifications,"  act  June  6. 1896,  for  the  constrnction  of  a  fence  on  the 
eastern  boundary  line  of  Fort  Morgan  Reservation.  Under  this  allot- 
ment a  substantial  barbed-wire  fence  3,360  feet  long,  from  Mobile  Bay 
to  the  Gulf  of  Mexico,  has  been  bnilt,  at  a  total  cost  of  $619.78.  The 
ends  of  the  fence  on  the  north  and  south  beaches  are  difficult  to  main- 
tain and  will  require  modification  to  prevent  stock  passing  round  them. 

Repair  of  pla^orms. — By  letter  of  Chief  of  Engineers  dated  June  14, 
1897,  $3,000  was  allotted  from  the  appropriation  for  "  Preservation  and 
Repair  of  Fortifications,"  act  of  March  3,  1897,  for  i-epairing  platforms 
for  8-inch  converted  rifles  and  other  most  necessary  work  included  in 
estimate  submitted  December  21, 1896.  In  addition  to  repairing  plat- 
forms, the  funds  will  be  sufficient  to  clean  out  cisterns,  to  clean  ditch 
and  restore  drainage  of  same,  and  to  repair  and  rebuild  necessary  fences. 

Money  ataiemenU 


June  30, 1897,  amount  allotted   $28, 850. 00 

June  30, 1897,  amount  expended  during  fisoal  year  ............  .   5, 636.56 


July  1, 1897,  balance  unexpended  -.  - . .  23, 213. 44 

July  1, 1897,out8tanaing]iabilitiea   $44.22 

July  1, 1897,  amount  covered  by  uaoooipleted  ooutracta   14, 000. 00 

  14,044.22 


Jaly  1, 1897,  balance  available   9, 169. 22 
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Aittraet  of  pnpotaSt  for  wn$tru«Utn  <tf         pntee^  at  Fort  Oainm,  Dm^M* 
UUtitd,  Alabama,  apmud  MarA  S,  1S97. 


Hmm  and  addnM  of  Udder. 

Fasetaemat- 
trauin  jimo^ 
pwBqaRn 
jm. 

Stone Ib 
oaUayud. 

91.  U 

Contract  ia  in  force. 

With  W.  Chose  Spotawood,  for  baildiog  and  coinpletins  fasciae  mattreSBes,  sea 
wall,  and  jetties  at  Fort  Qaines,  Ala.,  approved  June  USSi,  work  beginning  July  1, 
1807,  and  to  be  completed  by  the  Ist  day  of  Jnne^  1808. 

Heedful  eaeemate  and  cable  gallery, — ^At  the  begiauiug  of  the  fiscal 
yenr  the  caBemate  and  cable  gallery  were  completed,  vitb  the  exception 
of  grading  and  sodding  the  ilopes  of  the  oaBemate.  Dnring  tiie  fiscal 
year  these  slopes  were  graded  and  sodded  with  Bennnda  grass,  com- 
pletiug  the  work.  The  sod  was  lifted  and  transported  in  wheelbarrows 
by  means  of  an  extemporized  cableway  operated  by  one  of  the  small 
hoisting  engines,  all  work  being  done  by  hired  labor. 

Cable  tarJc. — May  13, 1897,  by  indorsement  of  Chief  of  Engineers,  an 
allotment  of  94,000  was  made  for  constrnction  of  cable  tank.  Plans 
for  same  have  been  prepared  and  materials  contracted  fbr.  The  lum- 
ber for  cable-tank  house  has  been  received  and  stored. 

The  application  of  the  ftands  during  the  fiscal  year  was  as  follows, 
superintendence  and  subsistenee  being  included  in  the  cost  of  the  dif- 
ferent items: 


Grading  oasemate  slopes  #32. 95 

Sodding  casemate  slopes   445.98 

Fertilizer   18.00 

Kant   24.51 

Lumber  for  cable-tank  house,  inclndingtaansportatlon   394. 13 

Unloading  lumber  for  cable-tank  boose   34. 30 


Total   948.88 

Monejf  statement, 

Jnly  1, 1896,  balance  nnexpended     $695. 71 

June  30, 1897,  amount  allotted  during  the  year   4,675.00 


6,370.71 

June  30,  1807,  amount  expended  during  the  fiscal  yew   876. 93 


Jnly  1,  1897,  balance  nnezpended  4, 493. 78 

Jnly  1,  1897,  outstanding  liabilities  «   .566.22 


Jnly  1,  1897,  balanqp  arailable   3, 927. 56 


Battery  for  8-inch  guns  mounted  on  disappearing  carriagea. — The 
approved  project  provides  for  the  construction  of  a  four-gun  battery 
for  3  inch  guns  mounted  on  disappearing  carriages,  at  an  estimated 
cost  of  $275,000.  Emplacements  and  platforms  1  and  2  are  for  car- 
riage model  1894,  and  emplacements  and  platforms  3  and  4  for  carriage 
model  18f)6. 

The  total  of  the  allotments  thus  for  mode  for  the  construction  of  the 
battery  is  9182,600. 
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Emplacement  1. — The  concrete  work  of  the  emplacement  is  completed^ 
except  a  small  retaining  wall  in  rear  ef  the  wing  wall  of  the  battery, 
across  the  site  of  which  the  railroad  now  runs.  One  thousand  nine 
huniUed  and  eight  cubic  yards  of  sand  have  been  placed  in  the  parapet. 
There  still  remains  to  be  done  the  completion  of  the  sand  filling  and  all 
work  of  grading,  paving,  revetting,  etc.,  connected  therewith.  Also 
the  erection  of  trolley  beams  and  the  construction  and  hanging  of 
permanent  doors  to  magazines. 

Platform  1. — ^The  platform  proper  is  completed,  ready  for  the  gnn, 
with  the  exception  of  the  base  ring  and  traverse  circle,  which  have  not 
yet  been  received  from  the  Ordnance  Department  In  addition  to  set- 
ting this  ring  and  circle,  there  remains  to  be  done  the  erection  of  trolley 
beams  and  circular  stairways  and  the  constmction  and  hanging  of 
permanent  doors  to  shot  chamber. 

Emplacement  and  platform  2, — The  concrete  work  of  emplacement  is 
completed,  and  3,47:^  cubic  yards  of  saud  have  been  placed  in  parapet. 

There  remains  to  be  done  the  sand  filling  and  all  work  of  grading,  pav- 
ing, revetting,  etc.,  connected  therewith;  the  erection  of  trolley  beams 
and  the  constroction  and  hanging  of  permanent  doors  to  magazines. 

The  platform  proper  is  completed  and  ready  for  the  gun,  with  the 
exce])tion  of  the  base  ring  and  traverse  circle,  which  have  not  been 
received  from  the  Ordnance  Department.  In  EiddLtiou  to  setting  this 
ring  and  circle  there  remains  to  be  done  the  erection  of  trolley  beams 
and  circular  stairways  and  the  construction  and  hanging  of  permanent 
doors  to  shot  chamber. 

Emplacements  and  platfonm  3  and  4. — All  the  concrete  work  of 
emplacement  3  is  complete,  except  the  granolithing  of  the  superior 
slope  and  the  lift  platform,  toother  work  of  construction  has  yet  been 
done.  The  concrete  work  on  emplacement  4  is  completed,  except  905 
cubic  yards,  including  the  granolithing  of  the  superior  slope  and  lift 
platform.   No  other  work  of  construction  has  yet  been  done. 

The  foundation  of  platform  3  has  been  prepared  by  filling  with  sand, 
wetting  and  tanipiug  same;  91.75  cubic  yards  of  concrete  have  been 
placed.  Work  ou  platform  4  has  been  confined  to  the  foandationf  put- 
ting in  a  part  of  necessary  saud  filling. 


Smplaeement  1. — During  the  year  the  concrete  work  of  the  emplace- 
ment was  completed  and  superior  slope  granolitiied ;  599.1  cubic  yards 
of  concrete  were  placed,  including  045  squaie  yards  of  granolithing; 
1,908  cubic  yards  of  sand  were  filled  in  parapet  by  means  of  wbeelbar- 
rovsj  trolley  beams  and  trolleys  were  received  and  stored,  ready  for 
erection.   Total  expenditures  duriug  the  year  have  been  $5,189.23. 

Platform  1. — Duriug  the  year  the  platform  was  completed.  One  hun- 
dred and  forty  cubic  yards  of  sand  were  placed  in  fqundation;  273.8 
cubic  yards  of  concrete  were  placed,  including  239  square  yards  of 
granolithing,  and  9,500  brick  were  laid  in  rear  wall  of  shot  chamber 
and  iu  facing  rear  surface  of  platform.  AH  accessories,  such  as  cranes, 
trolleys,  and  iron  stairway,  have  been  received  and  stored,  ready  for 
erection.   Total  expenditures  during  the  year  have  been  $3,892.84. 

Emplacement  and  platform  2. — July  15,  1896,  an  allotment  of  $48,500 
was  made  for  the  construction  of  a  second  emplacement  and  platform. 
During  the  year  the  masonry  work  of  the  emplacement  was  conipletedj 

032.2  cubic  yards  of  concrete,  including  457  square  yards  of  grano- 

thiug,  were  placed;  1,132  cubic  yards  of  sand  were  excavated  from 
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foundations,  and  3,472  cubic  yurds  of  sand  placed  in  parapet  Trolley 
beams  and  trolleys  were  received  and  stored,  ready  for  erection. 

The  platform  was  practically  completed  during  the  year,  its  coustruc- 
tioii  preceding  that  of  the  emplacement.  One  hundred  and  twelve 
cubic  yards  of  sand  were  excavated  firom  foundations,  and  311  cnbic 
yards  refilled,  wetted,  and  tamped.  Three  hundred  and  forty-fbur 
cnbic  yards,  of  concrete,  including  239  square  yards  of  granolithlng, 
were  placed.  Kine  thousand  five  hundred  brick  were  laid  in  rear  wall  of 
shot  chamber  and  in  facing  rear  surface  of  platform.  All  accessories, 
such  as  cnines,  trolleys,  iron  stairways,  etc.,  were  received  and  stored, 
ready  for  erection. 

A  cement  shed  90  by  41.5  feet  was  constructed  to  avoid  damage  to 
cement  due  to  storage  in  casemates.  Total  expenditnres  on  emplace- 
ment and  platform  during  tlie  year  have  been  143,113.82. 

Emplacements  and  platforms  3  and  4. — December  10, 1896,  an  allot- 
ment of  $70,000  was  made  for  completing  the  two  remaining  emplace- 
ments of  the  battery  as  far  as  funds  woald  permit.  The  emplacements 
and  platforms  to  be  of  the  modified  lype,  to  receive  the  disappearing 
carriage,  model  1896. 

Flans  and  projects  for  the  work  were  prepared  and  approved.  Addi- 
tional plant,  consisting  of  one  small  locomotive,  half  mile  railroad  track, 
40-ponnd  rail,  materials  for  eighteen  new  tram  cars,  two  Lidgerwood 
hoisting  engines,  one  steam  pump,  and  the  necessary  tools,  etc.,  were 
piircliased  and  installed.  Old  plant  was  thoroughly  overhanled  and  a 
gravel  derrick  built.  Materials  were  contracted  for,  received,  and 
stored. 

The  masonry  work  of  the  third  emplacement  has  been  completed, 
except  granolithing  the  superior  slope  and  lift  platform.  Two  hundred 
and  ninety  cubic  yards  of  sand  were  filled  in  foundations,  and  4,162.9 
cnbic  yards  of  concrete,  indnding  125  square  yards  granolith  surface, 
were  placed. 

The  masonry  work  of  the  fourth  emplacement  has  been  completed, 
with  the  exception  of 995  cubic  y^ds,  inclnding  granolithing  of  superior 
slope  and  lift  platfbrm. 

The  foundations  of  platform  3  have  been  prepared  by  excavating  335 
cnbic  yards  of  sand  and  refilling  205  cubic  yards ;  91.8  cubic  yards  con- 
crete have  been  placed  in  front  wall  of  shot  chamber  and  walls  of  small 
room  under  plattbrm. 

Work  on  platform  4  has  been  confined  to  the  foundations,  In  which 
120  cubic  yards  of  sand  have  been  placed.  Total  expenditures  on  the 
two  emplacements  and  platforms  during  the  year  have  been  152,983.03, 

The  application  of  the  ftiuds  daring  the  fiscal  year  for  the  entire  bat- 
tery has  been  as  follows: 


Pay  rails   $29, 102. 10 

ProTisions   4,944.45 

HorBehire   698.84 

Cement   24,368.78 

Gravel  ,   25,880.90 

Stoue   2,484.51 

Brick  and  sewer  pipe   136. 50 

Lnmlier   2,285.02 

TfMis,  hardware,  snnplieB,  etc   2, 217. 13 

Plant   6,825.33 

Whitehall  hoat,  complete   160. 00 

TraDBportation,incladiuKBliareof  expenscH  of  steamer  .Vauil  anclnanbthn 

lannch   2,834.29 

Mileaee   107.95 

Frintmg,  stationery,  famiture,  and  Incidentals   348. 40 


Total  ;   105,178.93 
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Dedacting  from  the  total  ezpenditores  as  above,  the  Talue  of  meta- 
rialB  on  hand  July  1, 1897,  as  follows, 


1,SS0  barrelB  Portland  oomant,  tested  and  stored,  »t  42.12^   $2, 830. 24 

l,701i  cubic  yards  gravel,  stored,  at    4, 338. 83 

200  cubic  yaide  look,  Btorad,  at  4a.l6i^   436. 20 

Plant,  praotioallr  new   5,131.23 

Boat   150.00 


12,886. 49 

the  total  expenditures  properly  chargeable  to  the  year's  operations  are 
fbnnd  to  be  992,292.43,  with  which  the  following  work  was  done, 

1,679  eabio  yards  aaad  ezaavaUon,  at  15  oents   •251.^ 

1,330  oubic  yards  sand  flllinK  in  fouadatioiis,  inclnding  wetting  and  tamp- 
ing, at  30  cents   399.00 

5,380  cubic  yards  sand  filling  in  parapet..   .......  1,291.20 

19,000  brick  laid,  labor  and  materials,  except  9,600  briok   440. 09 

Cetnoot  warebonse,  labor  and  materials   1, 197.2& 

12,510  cubic  yards  concrete,  including  1,856  sauare  yards  granolith  snr- 

fiuse,  at  97.091   88,713.04 


92,292.43 

Money  statement 

Joly  1. 1896,  balance  nnnpended   915, 480. 53 

July  16,  1896,  amount  allotted   48,60aoe 

December  10,  1896,  amount  allotted   71^  000. 00 


133,  OSO.  52 

June  30,  1897,  amonnt  expended  during  fiscal  year   105, 178. 93 


July  1,  1897,  balance  nnexpended   28,801.00 

Jnly  1, 1^  outstanding  liabilities  ,   818.74 


July  1, 1897,  balance  aTailable   37,982.86 


AitlraeU  of  propotaU  for  /HrnitMng  Jmerteo*  Pitrtland  MMmf,  gravel  or  oraalM  aleae, 
anatUmt  hallMt,  epeasd  Aftnutry  21,  t8B7, 


Kama  and  addraM  of  bidder. 

CemoBt. 

Uiand. 

Barrels. 

Rate. 

Amount. 

AUS8  C«in«iit  Co.,  New  York  City. 
A.  G.  Daanw,  Uoblk,  AU  

ChM.  ClKrlc«&.Co.,  OKlvnbm,  Tex. 

Z.  Wallia  It  Co..  BiiUlmor«,  Md.... 
Johu  Strachaa  Barret,  Hoblle,  Ala 

1,500 
l.SOO 
1,500 
1,500 
1,500 
l.MD 
1,500 

n.o« 

%.4f> 
2.50 
2.fiO 
S.83 
8.00 
a.  25 

$3,000 

S.  076 
3,750 
3,750 
4,230 
4,600 
4,S76 

Xana  sad  addnaa  of  liMder. 

Gravel  or  cruahed  Htone. 

Stone  bullaat. 

Cubic  In-t- 

Amount. 

Rate. 

Amoant. 

Cnbio 
yarda. 

Rat«. 

Anraoat. 

SlttenhcmM  Moore  DreclKing  Co., 
llobil«,Ala  

5.000  .... 

12.20 

111.000 

17,  760 

tl,000 

1,000 
1,000 

n.8o 

2.00 

2.36 

$11,800 
3,000 
X,SW 

W.  Chaan Spotowood.  Mobilu,  Ala. . 
Chaa.  Clarke  A  t'o.,  (falv«ston,  T«x. 
J.  M.  WaUh,  Mobbo,  Ala  

5.0U0  $2.40 

6,  000  j  i.  95 

$12,000 

14,760 
12.  ino 

3. 65 

1 
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JMraett  ef  fn^fotaU  far  fiunMAtt^  conmt,  gravel  or  ortttiM  «t(HM,  and  bvlwit  »(4HM^ 

ojMMd  ^N^HSt  96^  1896. 


Nmw  wd  ad4nu of  bMdai. 


LawrenoevIIIe  Cement  Co.,  New  Tark, 

N.  T  

John  Stntchao  Barret,  Mobile,  A)»  

A.  C.  INMner,  Mobile,  Ala  


Cement. 


Portland. 


Burets. 


1.0S0 
1,050 


Rate. 


2. 65 


Amount. 


12, 902: 50 
2,782.50 


American  natural. 


BarreU. 


7,000 
7,000 


Sato. 


tl.327 
1.337 


Amoonl 


9,300 


Hmii«  and  addzMa  of  bUder. 

Grarel. 

Cms  bed  stone. 

Brolceo  atone. 

Amoont 

«U,  152 

15, 5U 
16,  MO 

Cable 
yards. 

Bate. 

Amount. 

Cubic 
yards. 

Kat« 

Amonat 

Cliaa.  W.  Horaii,  Mobile.  Ala. . 
yf.  Cbaao  Siratawood,  Mobile, 
AU  



6,800 
5,600 

2.66 
2.80 

300 

aoo 

(2.60 
2.60 

#750 

no 

Frank  Ward,  Mobile,  Ala  

1^800 

12.80 

*1«,240. 

3Q. 

DEFENSES  OF  NEW  0RLEAK8,  LOUISIANA. 

OfQcers  in  charge^  Mi^.  J.  B.  Qainn,  Corps  of  Eugineers,  to  September 
15, 1896,  and  Bince  June  14,  1807;  Lieat.  0.  S.  KichiS,  Corps  of  Engi- 
neers, irom  September  16, 1896,  to  June  14,  1897 {.Division  Engineer, 
Col.  J.  W.  Barlow,  Corps  of  Engineers,  until  May  7, 1897;  Col.  H.  M. 
Bobert,  Corps  of  Engineers,  after  that  date. 

Two  emplacements  for  10-inch  guns^  disappearing  carriages. —The  land 
in  this  locality  is  marshy  and  nnsuited  to  the  construction  of  the  modem 
form  of  battery,  and  it  is  farther  significant  of  the  situation  that  the 
armament  and  character  of  the  defenses  existing  at  this  place  were,  in 
1862,  when  Farragut  successfully  passed  up  the  river  and  captured  New 
Orleans,  far  more  formidable,  relative  to  the  ships  of  war  then  extant, 
than  any  development  of  the  approved  modern  appliances  possible  of 
application  at  the  locality  under  existing  conditions.  This  gives  to  the 
locality  the  reputation  of  impracticability  for  a  successful  point  of 
defense  of  the  approach  to  New  Orleans  and  the  couteol  of  the  grand 
artery  of  commerce  of  an  empire  In  extent. 

There  is  no  uninterrupted  land  comniaui(»tion  with  any  point  of  snp- 
ply.  New  Orleans,  La.,  is  the  nearest  point  ftom  whiob  supplies  can 
be  drawn. 

The  New  Orleans,  Fort  Jackson  and  Grand  Island  liailroad  termi- 
nates at  a  point  on  the  opposite  side  of  the  river  about  5  miles  distant. 
A  small  steam  launch  makes  communicatiou  with  the  morning  train 
and  will  stop  at  the  work  to  deliver  small  packages  or  to  take  on  pas- 
sengers. A  small  steamboat  makes  semiweekly  trips  between  New 
Orleans  and  t^e  work.  The  nearest  post-offlce  is  Neptune. 

COMXENGEMBNT  OF  WOBK. 

Under  the  allotment  of  March  8, 1895,  preparations  were  carried  on 
upon  plans  approved  by  the  Department,  and  little  was  accomplished 
beyoud  the  preparation  of  detailed  working  plans,  iierfection  of  con- 
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tracts  for  delivery  of  material,  erection  of  wharfage  and  buildings  for 
reception  of  materials  and  accommodation  of  laborers,  accumnlation  of 
working  plant,  and  partial  completion  of  pile  grillage  for  the  north 
emplacement. 

The  grillage  was  finished  in  July,  ISOG,  but  owing  to  delay  on  the 
part  of  the  contractors  to  deliver  materials  promptly  the  concrete  work 
could  not  begin  until  August  17,  from  which  date  till  September  15, 
1890,  the  work  was  pushed  wjth  two  shifts  of  men,  and  from  September 
16  to  19  with  one  shift,  after  which  active  operations  were  practically 
suspended  owing  to  the  fact  that  instrnctions  as  to  continuance  involved 
a  complete  change  in  plans  and  material  reductions  in  the  estimated 
cost  of  completion,  nil  of  whinh  involved  the  preparation  of  new  plans 
and  readjustment  of  quantities  and  modification  of  previously  sup- 
IM>sed  eatabhshed  methods  of  construction  and  detnil,  all  of  which, 
from  the  very  nature  of  things,  were  prohibitive  of  further  advance 
until  these  matters  could  be  settled.  In  addition  to  all  this  unexpected 
obstacle  to  progress  there  was  the  added  obligation  to  complete  the 
work  within  tour  months,  obviously  an  impossibility  at  the  locality, 
under  tlie  conditions  involving  the  delays  incident  to  the  approval  of 
modifications  in  original  plans  made  necessary  by  the  new  conditions 
imposed. 

In  response  to  my  assertion  that  the  contemplated  battery  could  not 
be  completed  within  the  specitiwl  time,  or  for  the  money  allotted  for 
this  work  if  the  original  plans  were  to  be  adhered  to,  I  was  relieved  of 
further  charge  and  transferred  the  work  to  First  Lieut.  0.  S.  Kich^, 
Corps  of  Engineers,  on  September  21,  1896,  under  whose  personal 
supervision  the  work  ooutiuued  until  June  13, 1897,  at  which  time  the 
charge  was  returned  to  me.  . 

Uimu  Lieutenant  Kich^  assuming  charge  the  revision  of  plans  and 
estimates  was  completed  and  the  allotment  of  July  G,  1896,  of  $55,0U0 
was  increased  to  $90,000,  and  material  reductions  made  in  the  quanti- 
ties of  concrete  to  be  used  and  the  cliaracter  of  the  supporting  grillages 
beneath  the  masonry.  Active  operations  were  commenced  November 
24, 1896,  and  by  January  12, 1897,  the  foundation  was  completed  and 
the  concrete  work  resumed.  By  March  1, 1897,  tlie  greater  part  of  the 
concrete  work  was  completed,  and  the  earthen  part  of  the  parapet  was 
conipleted.by  April  10, 1897. 

The  concrete  paraiiet  and  the  platforms  having  settled  out  of  shape, 
some  further  work  was  required  to  surface  up  the  work  and  to  bring 
the  platforms  back  to  a  level,  the  experiment  of  loading  them  with  shot 
was  tried. 

As  the  subsidence  of  the  entire  work  is  still  in  progress,  it  is  donbt- 
fiil  if  the  results  obtained  by  weighting  the  platforms  has  equaled 
expectations. 

The  ironwork  for  loading  platforms  and  trolleys  was  delivered 
between  May  13  and  May  28,  and  with  an  exception  of  the  hoisting 
cranes  and  steps  to  platforms  was  practically  all  in  place  by  June  10, 
1897.  As  the  guns  were  soon  expected,  the  completion  of  the  platforms 
was  expedited,  and  some  attempts,  not  as  yet  completed,  made  to  raise 
floors  of  magazines  and  reconstruct  the  drainage,  all  of  which  had  been 
seriously  disarranged  by  the  excessive  subsidence  of  the  masonry. 
Tne  battery  is  not  tlierefore  finished  at  the  end  of  the  fiscal  year,  and 
a  further  allotment  will  be  necessary  to  complete  it  as  contemplated  at 
the  time  Lieutenant  Bich6  transfi^red  the  work  to  me. 
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METHOD  OP  DOING  THE  WORK. 

Under  the  flrat  allotment  for  commencemeiit  of  the  work  upon  the 
battery,  specifications  were  prepared  and  recommendations  made  that 
the  work  be  done  by  contract,  bat  this  recnmmendation  was  disap- 
proved for  the  reason  that  it  wonld  give  nndue  pablicity  to  the  partic- 
nlars  of  the  construction,  which  was  not  considered  to  be  to  the  interests 
of  the  Government,  and,  consequently,  instructions  were  given  to  con- 
duct the  work  by  hired  labor.  This  method  Involved  the  purchase  of 
a  complete  working  plant,  and  while  greatest  eiforts  were  made  to  keep 
the  cost  of  this  plant  within  the  narrowest  limits,  the  subsequent 
instructions  to  hasten  tliework  to  an  exceptional  degree  involved  an 
investment  which  Mr.  Miner,  the  assistant  engineer,  reports  in  detail 
as  amounting  to,  including  labor  and  contingencies  for  installation, 
928,^.67.  This  includes  new  buildings,  repairs  to  old  buildings, 
wharves,  mess  fUmiture,  tools^  cement  mixers,  pile  drivers  and  all 
appliances  used  in  the  prosecution  of  the  work. 

THE  FOUNDATION. 

The  soil  being  very  compressible  at  the  point  selected  for  the  erection 
of  the  new  type  battery,  it  was,  from  the  very  beginning,  a  subject  for 
speculation  whether  the  strnctnre  conld  be  made  to  stand.  I  made  a 
thorough  investigation  of  all  the  methods  in  use  in  the  vicinity  for  the 
support  of  stmctures  of  any  magnitude  and  there  was  not  a  single 
example  which  had  not  failed  to  support-  a  load  far  less  than  that 
required  in  this  case  under  consideration. 

Borings  had  been  made  near  by  for  the  proposed  canal  between  the 
Mississippi  Eiver  and  the  Gulf,  but  little  information  could  be  gained 
Torn  these  investigations  beyond  the  fact  that  the  material  was  mud. 
It  was  hoped  that  by  driving  piles  to  a  considerable  depth  the  com- 
pression of  the  substrata  which  might  be  met  would  aiford  sufficient  sup- 
port, and  if  the  piles  were  driven  at  such  distances  apart  as  to  develop 
the  full  frictional  effect  a  sufficient  area  of  foundation  miglit  be  secured 
to  bear  up  the  mass  of  masonry. 

In  order  to  distribute  the  weights  as  uniformly  as  jrassible  a  pile 
grillage  was  recommended,  the  piles  to  be  60  feet  long,  to  be  si)aced  3  feet 
6  indies  firom  center  to  center,  and  to  be  capped  with  12  by  12  inch 
timbers  and  crossed  with  a  flooring  of  12  by  12  inch  timber. 

Tlie  grillage  was  given  a  liberal  projection  beyond  the  foot  of  the 
masonry. 

In  order  to  present  a  thorough  exhibit  of  the  character  and  behavior 
of  the  pile  grillage,  I  will  introduce  in  fall  Mr.  Miner's  report: 

REFOKT  OF  MR.  C.  A.  MIKBR,  ASSISTANT  BNOINIOCR. 

The  foandfttions  for  the  north  emplaoement  oonBist  of  944  60-foot  piles,  with  caps 
and  grillage  coaatrnoted  of  12  by  13  inch  tiniber.  Those  of  the  south  emplaoement 
GODCiet  of  640  30-foot  piles,  vithoat  grillage.  Those  of  each  uf  the  gun  platforms 
eoneixt  of  216  60-foot  piles  driven  vertically,  and  54  35-font  piles  driven  in  three  rows 
at  the  rear  part  of  the  gun  platform  on  a  batter  of  1  iu  2,  the  points  radiating  away 
ftom  the  counterweight  well,  their  purpose  being  to  resist  the  concnssion  of  the 
gan.  On  these  is  plaoed  a  grillage  consisting  of  caps  and  a  flooring  of  13  by  12  inch 
sqnare  timber. 

The  foundations  of  tlie  guns  and  parapets  were  careftilly  kept  separate,  according 
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to  recommendation  of  Tlie  Board  of  Ensineers  in  one  of  their  coDfldential  letters 
In  fact,  it  would  have  been  impraoticable  to  do  otherwise,  eepecially  on  the  north 
emplacement,  for  there  was  not  a  plan  sent  to  thisoflSce  ahowing  the  Board's  deeigas 
for  gun  platform  till  the  foundations  for  the  north  emplacement  were  well  nndercoa- 
straotioD.  It  was  hoped  that  by  keeping  the  foandations  separate  whatever  ten- 
dency to  settlement  there  might  be  iu  the  superior  weight  of  the  concrete  parapets 
or  the  concussion  of  the  gun  might  be  free  to  act  on  its  own  foundation  without 
affecting  the  levels  of  those  adjoining. 

The  piles  were  driven  with  a  Vulcan  steiun  hammer  weighing  abont  4,600  pounds 
net,  and  9,000  pounds  incloding  the  cylindn  and  frame,  which  was  a  dead  weight 
resting  on  the  pile  while  being  cbiven.  They  were  driven  nearly  their  whole  lei^th 
in  the  groand,  then,  by  means  of  a  follower,  to  a  depth  of  3  to  4  feet  ander  the  sar- 
foce.  The  follower  was  protected  at  the  head  with  a  heavy  ring  and  at  the  foot  with 
a  casting  having  a  cone-shaped  inner  surface  which  fitted  neatly  over  the  head  of  the 
pile.  While  the  piles  wsre  being  driven  they  wonld  apparwntly  recoil  slightly  after 
each  stroke,  and  the  ground  within  a  radius  of  200  or  SiX)  feet  would  tremble.  The 

Slles  wonld  run  under  the  weight  alone  of  the  hammer  15  to  19  feet;  at  a  depth  of 
r  to  28  feet  they  entered  a  stratum  of  earth  aboat  6  fbet  thick  that  oflfered  more 
resistance  to  the  piles  than  any  found  above  or  below  it  until  a  depth  of  50  feet  was 
reached. 

Pile  driving  on  the  north  emplacement  wna  commenced  on  the  front  or  river  side 
and  proceeded  backward  iu  snocesslve  rows  lengthwise  of  the  battery.  It  required 
110  to  140  strokes  of  the  hammer  to  drive  each  pile  in  the  first  row  down  to  the  level 
of  the  ground,  fint  as  row  after  row  was  driven  the  driving  ondually  became 
harder  nntil  about  half  of  the  piles  were  driven,  when  it  required llOO  to  330  strokee 
per  pile.  After  this  there  was  no  apparent  increase  exoept  at  one  place  on  the  back 
rows  where  a  few  interior  piles  wt^re  left  till  all  the  piles  snrronnding  them  had  been 
driven,  in  vi  hich  case  the  driving  became  much  harder,  requiring  from  400  to  a  maxi- 
mum of  600  strokes.   Tests  showed  that  the  bearing  power  in  all  coses  was  nearly 

Sroportioiial  to  the  number  of  strokee  required  to  dnve;  also  that  the  resistance  to 
riving  began  to  inorease  with  each  pile  very  soon  after  driving  ceased  and  con* 
tinoedto  increase  indefinitely.  Attempt*  were  made  to  ftartber  drive  several  piles 
which  had  been  allowed  to  rest  .from  sixteen  to  forty  hours  after  being  driven  nearly 
to  the  surface  of  the  ground,  with  the  result  that  the  penetration  for  each  stroke 
was  only  one-third  to  one-twentieth  as  great  as  at  the  time  of  driving,  and  in  three 
of  thoM  the  pile  heads  or  follower  were  driven  to  destruction  witiiont  prodaoing  any 
perceptible  penetration. 

After  the  pile  driving  for  north  emplacement  was  nearly  completed  it  was  found 
necessary  to  lengthen  the  battery  to  provide  for  a  gun  plaUTorm  62  feet  wide  instead 
of  66  feet  wide,  as  shown  on  the  earlier  plans.  Accordingly,  two  more  rows  of  piles 
were  driven  across  'Uie  northeast  end.  Below  are  given  the  coropntatims  tm  Desir- 
ing power  of  ten  piles  in  those  rows,  taken  at  the  time  of  driving. 
Tests  were  made  by  Trantwine's  fbrmnla,  P  (=  bearing  power,  ultimate)  = 

4.1^?  ^        Engineering  News  formula,  P  (ultimate)  — "^^^Y* 

Sanders's  formula,  P  (safe)  =  ^-X         When  the  constant  /  in  the  Engineering 

News  formula  was  taken  —-  2,  which  is  the  value  recommended  to  assume  for  this 
elassof  soil,  the  resulting  valoe  of  P  was  the  same  as  obtained  by  l^utwine's  formula. 
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Three  of  these  piles  were  also  tested  at  a  depth  of  ahoat  90  feet  viUi  the  ftollowiiig 
resolta: 


Pile. 

Bearing  power. 

TnUmftte.  a 

Safe.I> 

Tont. 

M 
82 
60 

TbnM. 
4.8 
9.4 
4.3 

sa 

S.3 

sTnntiFlne'i  fltrmnla)  EnginMriag  Kam  fbrBoU.  b  Sandm's  ftrmnla. 


Little  reliance  was  placed  on  these  valnes  on  account  of  the  apparent  increase  in 
bearing  power  after  being  driven  for  some  time  and  the  apnarent  increase  in  resist- 
ing power  of  the  soil  as  it  gradnally  beoame  filled  with  piles.  When  fonudations 
for  the  sonth  emplacement  were  designed  it  was  believed  that  30-foot  piles  left  with 
the  points  Id  the  compact  stratum  at  that  depth  would  give  siiBBcient  bearing  power, 
llie  piles  were  driven  in  transverse  rows  beginning  at  the  north  emplacement. 
There  was  no  apparent  change  in  the  bearing  power  of  the  soil  as  the  driving  pro- 
ceeded for  this  emplacement.  No  grillage  was  used,  the  pilo  having  been  driven 
only  under  the  concrete.  I-beuas  were  used  underneath  the  rooms  and  passages  to 
distribute  the  weight  nuiformly  over  tiiese  piles  and  prevent  them  from  pinching  up 
through  the  floors  in  case  settlement  should  take  place.  In  constmoting  the  vouerete 
work  great  care  was  talcen  to  separate  the  two  emplacements  and  the  parapets  ftom 
the  gun  platforms,  using  tarred  paper  partitions  to  prevent  binding  of  concrete  sur- 
faces, so  that  either  mass  might  be  free  to  settle  independently  of  tlie  other. 

In  February,  1897,  it  woe  observed  that  settlement  was  ta)(m<r  place  everywhere. 
CareiUl  levels  have  been  taken  at  regular  intervals  ever  since,  and  a  table*  is  here- 
with ai>pended  showing  tba  nature  of  this  settlement. 

From  the  nature  of  tne  formulas  for  bearing  power  of  plies  and  the  meUiod  of 
their  application  it  is  evident  that,  even  if  rdiuble,  they  would  only  indicate  the 
frictional  resistance  of  the  earth  on  the  surfaces  of  the  piles;  the^  would  not  indi- 
cate the  resistance  of  the  earth  surrounding  the  piles  to  compression  or  settlement. 
The  total  load  on  the  foundations  of  the  north  emplacement  is  10,800  tons  concrete 
and  3,500  tons  earUi,  making  a  weight  of  16.2  tons  per  pile.  Total  load  in  the  south 
emplacement  is  9.e00tonB  concrete^  or  15  tons  per  pile.  Although  the  ultimate  bear- 
ing power  given  by  the  formnlte  generally  accepted  as  reliable  is  from  four  to  seven 
times  this  amount,  settlement  has  taken  place.  In  any  rational  formula  for  bearing 
power  of  piles  the  amount  of  frictional  surface  of  the  pile  would  be  a  very  import- 
ant element.  It  is  posaible  when  settlement  of  apiied  ioandation  takes  place  that  it 
maybe  due  not  to  toe  fact  that  the  friction  of  the  earth  against  the  surfacesof  the  pile 
has  been  overcome  and  sliding  has  taken  place,  but  that,  after  compresBion  of  the 
mass  has  gone  to  a  certain  extent  due  to  the  driving  of  piles,  the  entire  mass  begins 
to  act  as  a  single  pile  and  to  settle  en  masse;  and  when  that  point  is  reached  any 
further  filling  of  the  earth  mass  by  driving  piles  will  have  no  effect  in  adding  to  the 
bearing  power  of  the  foundation.  It  would  seem  that  this  limit  would  never  be 
xeaohed  until  the  sum  of  the  circumferences  of  the  piles  driven  should  be  ns  great 
as  the  total  circumference  of  the  mass  of  piled  earth,  but  might  be  reached  et  any 
time  after  this  sum  exceeded  the  circumference  of  the  mass  of  piled  earth.  This  sum 
of  the  circumference  of  the  piles  iu  the  north  emplacement,  arauming  them  to  have 
an  average  diameter  of  14  inches,  is  3,460  feet,  which  is  about  eight  times  the  per- 
imeter ofthe  foundation.  It  is  believed  that  this  excess  is  too  f^eat;  that  just  as 
^ood  a  foundation  could  have  been  made  in  the  same  area  by  driving  less  pileK ;  that 
if  foundations  of  greater  bearing  power  are  desired  they  should,  iu  this  soil,  be 
obtained  by  increasing  the  lengtti  of  the  piles  and  tlie  area  of  the  fonudations  raUier 
than  driving  piles  too  thickly;  that  it  is  a  safe  rule  to  limit  the  snm  of  the  eir^ 
cnmferences  of  the  piles  to  twice  the  perimeter  of  the  foundation.  If  this  had  been' 
done,  only  one-quarter  as  many  piles  would  have  been  driven  in  the  ninth  emplace- 
ment, placing  them  7  feet  apart  instead  of  3^  feet. 

Settlement  has  taken  place  by  the  mass  of  piled  earth  beneath  and  for  some  dis- 
tance BUrronnding  the  grillage  having  settled.  This  is  evident,  (1)  Itecause  the  piles 
that  had  been  driven  and  sawed  off  to  level  In  the  fiorth  gnn  platform  near  the  par- 
apet when  the  fimndationa  fbr  parapet  were  built  were  observed  to  have  settled 
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nearly  tbe  Hame  as  the  parapet  fuuadattons,  thongli  no  weight  had  as  yot  been  placed 
on  them ;  (2)  because  the  gnu  plntforiue  have  settled  only  on  the  side  next  the  par- 
apet, leariug  them  tilting  forward. 

Levels  have  been  taken  vhieb  show  that  the  old  fort^  placed  ou  a  grillage  founds  - 
tion  witliont  piles,  has  settled,  and  quite  unevenly.  Also,  tihat  the  magazines  of  the 
water  battery  have  settled  from  1.5  feet  to  S  feet,  bo  mo  oi  them  settling  entirely  oat 
of  level. 

Experience  with  foundiitions  at  this  place  leads  me  to  the  following  conclusions : 

1.  it  is  impracticable  to  bnild  foundntions  for  heavy  structures  at  this  place  that 
will  not  settle. 

2.  Foundations  should  always  have  a  stiff,  strong  grillage  to  prevent  ooooentrated 
loads  from  producing  local  settlement. 

8.  Care  suonld  bo  taken  in  butldiog  the  saperatmeture  to  distribute  the  weight 
noiformly  over  the  foundation,  to  have  the  weight  symmetrica]  with  the  foundation, 
and  its  center  of  gravity  at  the  center  of  foundation, 

4.  With  the  typo  of  battery  now  under  coaetruction,  one  emplacemeut,  inclndiuf; 
gun  pliitforui,  concrete  parapet,  and  magaEinesi,  sbonld  in  all  o^pressible  soila  be 
placed  on  a  single  foundation. 

6.  Each  structure  with  its  fonndation  sbonld,  in  this  place,  be  isolated  from  every 
other  structure  and  foundation  sufficient  distance,  an  the  inllueuce  of  the  piles  in 
compactiug  the  soil  will  not  extend  to  the  other  fonn<lation  and  nfToct  it  unequally. 

6.  Tliere  should  be  no  weights  contiguous  to  those  rcatiug  on  the  foundation 
nnless  they  can  bo  placed  symmetrically  with  reference  to  the  loundation.  Other- 
wise the  ottect  of  their  weight  may  cause  unequal  settlement. 

7,  This  is  an  unfortunate  soil  on  which  to  build  emplacements  of  the  type  now 
being  constructed,  or  the  type  of  emplacement  is  untortunato  for  this  soil;  for, 
the  influence  of  the  earth  parapet,  which  is  situated  on  only  one  side  of  the  founda- 
tion, is  liable  to  cause  unequal  settlement.  As  this  soil  acts  like  a  semifluid,  the 
same  i-nre  should  be  taken,  and  to  a  certain  extent  the  same  principles  applied,  in 
building  a  strootore  on  a  foundation  as  would  be  in  loading  a  bargo  or  ship. 


The  total  cost  for  material  and  labor  for  the  parapet  grillage  is  gireu 
by  Mr.  Minor  as  $22,264  04,  and  the  two-guu  platform  gHllage  cost 
$5,400;  total,  $27,661.04. 


Mr.  Minerva  report  upon  the  method  of  carrying  on  the  concrete  work 
and  the  details  of  cost  are  here  presented  in  fnll,  since  I  believe  the 
matter  to  be  of  interest: 


Formt. — ^The  conatruotion  of  fonns  for  the  north  emplaeoment  was  begun  about 
Angost  1,  1896,  and  was  well  nnder  way  before  concrete  work  was  begun  on  the  17th. 
Consequently  a  force  of  four  carpenters  was  sufficient  to  keep  alwayf  in  advance  of 
the  work.  But  when  coucreto  construction  was  resumed,  January  ]2,  1897,  at  the 
rate  of  200  yards  per  day,  it  required  a  force  of  serenteeu  carpenters  to  keep  ifi  ad- 
vance of  the  work. 

Forms  were  constmcted  of  1  by  6  inch  timbers  for  upright  posts  and  braces,  2  by 
12  inch  dressed  lumber  for  surfacing  on  exposed  plane  Huvfacos,  1  by  12  inch  dressed 
lumber  on  exposed  curved  Hurfacea,  and  1  by  12  inch  rough  Inmber  ou  most  surf^uwa 
to  be  Bubscqneutly  covered  with  earth.  Considerable  trouble  was  experienced  in 
obtaining  snfHcicut  bracing  in  the  soft  earth.  At  the  foot  of  a  row  of  braces  was 
built,  to  a  depth  of  2  to  4  feet  below  the  surface,  a  oontinuous  mudsill,  against  which 
the  braces  wortt  lirmly  set  perpondionlarly.  As  one  part  of  the  battery  was  built  up 
before  another  was  began,  we  were  eDabfed  to  ase  tno  same  timber  for  forms  in  dif- 
ferent parte  of  the  work.  The  forms  were  not  put  up  in  sections,  but  had  to  be  de- 
molished and  rebuilt.  Posts  were  placed  in  an  upright  po8itiou  aud  surfacing 
horizontal,  curves  included,  except  on  the  forms  for  oounterweight  wells,  where  the 
curvature  was  so  sharp  that  Ic  was  deemed  best  to  surf^e  them  with  2  by  4  tuob 
timbers  placed  vertically. 

The  cost  of  forms  was  as  fellows : 

Materials  *1,799.U 


This  is  49  cents  per  yard  for  the  concrete  made. 

Concnte. — Materials  for  making  concrete  began  to  arrive  in  July,  1896,  bnt  saud 
and  rock  had  not  been  delivered  so  IJiat  construction  work  could  begin  before  the 
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Labor 


3,586.38 


Total 


5, 385. 52 


APPfiNDIX  3 — FORTIFICATIONS. 


733 


middle  of  Aagast.  After  that  time  concrete  constniction  proceeded  bo  rapidly  that 
the  contractors  were  nnalile  to  famisb  the  materials  as  rapidly  as  they  were  reonired, 
partly  due  to  the  fact  that  on  acoonnt  of  tUe  extreme  heat  they  were  compeUed  to 
suspend  work  at  the  quarry  for  several  weeks.  By  September  19, tiie  sapply 
of  e^vel  and  rook  was  exhausted,  and  concrete  work  wassnspended. 

The  difficulties  experienced  up  to  this  time  in  obtaining  materials  as  needed  served 
08  n  warning  that  in  order  to  complete  the  battery  by  February,  1897,  as  ordered, 
or  even  to  a])proacb  any  near  stage  of  completion,  it  wonld  bo  necessary  to  have  all 
materials  purchased  by  the  most  expeditious  methods— methods,  in  some  cases,  that 
were  rarely  permitted  by  the  Grovemment — and  the  delivery  of  nearly  all  matwlala 
before  construction  work  was  resumed.  All  foiuulation  materials  were  delivered 
before  constraction  of  foundations  for  the  nocond  emplacement  was  begun,  and  all 
materials  for  the  rest  of  the  concrete  work  was  delivered  before  work  on  the  snper- 
structnre  was  resumed. 

The  concrete  for  the  parapets  was  mixed  nearly  in  the  proportions  of  1  cement, 
3  sand,  8  gravel  or  crushed  rock ;  that  of  the  gun  platforms  nearly  in  the  proportions 
of  1  cement,  2  sand,  6  gravel  or  crushed  rock,  and  2  large  rook.  On  all  exposed  sur- 
faces a  layer  of  concrete  about  3  inches  thick,  that  consisteil  of  sand  and  cement  only, 
in  the  proportion  of  about  3  to  1,  w;ia  laid  against  the  forms  just  as  the  body  of* the 
concrete  was  built,  tiie  two  being  tamped  so  as  to  form  a  perrect  bond.  After  the 
forms  were  removed  all  exposed  snrfaces  were  Airther  flnisned  with  a  coat  of  mortar 
made  in  the  proportion  of  1  cement  to  1  sand. 

The  sand,  gravel,  crushed  rock,  and  large  rock  were  purchased  by  contract,  dated 
March  17,  1896,  with  Joseph  Edward  Crusel,  of  New  Orleans,  La.,  and  by  two  sup- 
plemental contracts,  dated  September  21  and  November  2,  1896,  also  with  Joseph 
Edward  Crusel,  for  rook,  sand,  «to,  Tbe  following  amonnts  were  obtained  and  at 
the  prices  given : 
Sand : 

Original  contract,  2,101.81  yards,  at  tl.60  $8,162.72 

Supplementary  contract,  2.478.53  yards,  at  $1.4/6  .f^   S,  IW.  94 

Total,  with  average  price,  4,580. 34  yards,  at  $1.446   6, 622. 66 

Oravel,  original  contract,  4,291.93  yards,  at  $3.23   13,862.94 

Large  ruck,  original  contract,  632.77  yards,  at  $3.23   1,720. 85 

Crnshed  ruck,  original  contract,  65  yards,  at  $3. 23   209. 95 

Gravel,  supplementary  contract,  6,817.13  yards,  at  $2,30   1^  997. 71 

Total,  with  average  price,  11,706.83  yards,  at  $3.%   30, 791. 45 

The  sand  and  gravel  were  obtained  from  Prophets  Island,  Mississippi  River,  near 
Natchez.  It  is  a  hard,  durable  quality  of  limestone.  The  first  shipment  of  large 
rock  was  of  limestone  obtained  from  quarry  in  Mississippi.  Tbe  contractors  installed 
a  plant  for  crushing  sucli  portion  of  tbid  as  would  be  required.  Sixty-five  yards  of 
it  were  crushed,  but  lay  for  several  weeks  exposed  to  weather  before  using.  It  was 
observed  to  have  disintegrated  badly,  and  no  more  oi  it  was  used.  Gravel  was 
substituted. 

In  making  concrete  no  attempt  was  made  to  mix  crushed  rock  and  gravel.  The 
next  and  last  shipment  of  large  rock  that  was  made  was  granite  ballast.  In  addition 
to  the  large  rock  purchased  there  was  used  700  yards  of  old  granite  pintle  blocks  and 
cut  stone  which  had  been  at  the  site  for  many  years.  TUta  largo  rock  was  nil  placed 
in  the  parnpeta  iiud  traverse,  none  being  Daed  in  the  gniv  platforms.  Most  of  it  bad 
to  be  blasted  and  broken  in  small  pieces,  after  which  it  was  transported  by  wheel- 
barrows to  the  work,  a  distance  of  300  to  500  yards. 

The  cement  used  in  the  battery  was  entirely  German  Portland.  The  varying 
degrees  of  strength  of  concrete  reqnired  in  cliitorent  parts  of  the  structure  wore 
obtained  by  varying  tbe  proportions  of  cement.  It  was  all  obtained  from  the 
National  Building  Supply  Company,  of  Baltimore,  Md.,  by  contract  dated  April  13, 
1896,  and  supplemental  contract  dated  November  2,  1896.  Only  two  brands  wore 
used,  viz,  "  Kaiser,"  4,400  barrels,  and  "  Porta,"  6,600  barrels.  These  brands  were 
about  ennnl  in  quality  and  were  equal  in  coat. 

The  following  table  gives  the  amount  and  prices  of  cement  pnrohoaed : 


Ceatroot. 

Cement. 

Prioo. 

Total. 

SarrtU. 

4,  WO 
700 

5,  MO 

2.46 
2.20 

«I2. 239.00 
1,715.00 
12, 100.00 

11,000 

2.368fl 

»,06l.00 
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Under  the  sapplemental  contract  arrangements  were  made  so  tiiat  the  contraoton 
c»nl(l  nnload  cement  at  the  vork,  withont  taking  it  to  New  Orleans  and  re^ippin^ 
it.  Thifl  wae  bo  apparent  HaTing  of  36  cents  per  barrel.  The  wharf  was  not 
enough  to  permit  the  landing  of  ooean  steMnere;  hence  two  ba^ee  were  obtetned 
from  the  Mississippi  River  CommiaBion  department  at  Kew  Orleans  and  nnd  for 
temporary  wharf. 

Trie  cement  pnrohased  nnder  flnpplemental  contract  waa  all  delivered  in  three  lots, 
the  first  700  barrels  coming  ft'om  New  Orleans,  2,S00  barrels  obtained  from  the 
steamer  Juatralia  December  25,  1896,  and  3,600  barrels  obtained  from  the  steamer 
iStrnita  of  Magellan  December  30,  1896.  Having  bo  much  cement  delivered  before 
concrete  constrnction  was  coDimeuced  necessitated  the  pnrcbase  of  many  tarpanlinB 
and  considerable  lumber  to  enable  it  to  be  safely  stored.  It  was  mostly  stored  on 
top  of  the  sand  and  gravel.  As  the  time  of  arrival  of  the  steamships  conld  not 
be  definitely  foretold,  it  was  nocessary  to  keep  a  large  force  of  men  employed,  and. 
at  n  great  disadvantage,  for  about  three  weeks,  so  that  the  steamships  conld  be 
nnloaided  withont  uDneoesaaTv  delay,  which  was  one  of  the  provisions  of  the  con- 
tract. All  of  these  items  added  greatly  to  the  expense,  probably  enough  to  cqnal 
the  apparent  saving  in  the  price  per  barrel.  It  was  a  saving  in  time,  howerer,  gir- 
ing  assnrance  of  abnndanoe  of  material  for  the  most  rapid  work. 

The  other  materials  pnTchased  for  ose  in  making  concrete  are  m  foUows: 

Granite  lintels   $60.00 

4,000  hollow  tile,  for  air  passages   hl9. 00 

Tarred  paper,  fur  planes  of  weakness  .4   109. 90 

^otal   718.90 

Not  all  of  the  materials  purchased  have  been  nsed.  There  are  on  hand,  available 
for  uBi;  in  any  future  ronstraction  work,  about 650  cubic  yards  gravel,  400  cnbic  yards 
sand,360barrelacement,  and  2,000tile.  The  materials  actually  used  and  theirvunes, 
estimated  from  the  average  nnit  prices  paid,  are  given  In  the  following  table: 

Cement,  10,660  barrels,  at  $2.37  $25,2M.S0 

Gravel  and  rock,  11,056.83  yards,  at  ^jGi   39, 079. 46 

Old  granite,  700  yards. 

Sand.  4,180.53  yards,  at  $1.446   6, 045. 06 

Granite  lintels   60.00 

2,000  hollow  tile,  at  14,5  oonta   290.00 

Tarred  paper   109. 90 

Total   60,  848. 61 

The  number  of  yards  of  concrete  laid  is  11,000;  the  average  price  of  materials  per 
yard  is  $5.5317.  The  labor  of  making  and  laying  the  mass  of  concrete  in  the  plat- 
forms and  parapetH,haviDgiill  tbematerialsin  bins  at  hand,  was  estimated  to  bn  $1.06 
per  yard.  But  the  entireitem  of  labor,  including  snbaistence,  in  making  and  laying 
contfrete,  unloading,  storing  and  handling  materials,  transporting  old  rock  to  site, 
builiting  steps,  finishing  surfaces,  etc.,  amounts  to  $28,104.06  to  t^e  end  of  the  flseol 
year,  which  is  $2.10  per  yard  for  the  concretelaid.  Total  coet  of  eouCTete,  labor,  and 
materials  is  $7.63  per  cubic  yard. 

The  average  unmber  and  distribution  of  a  force  of  men  for  making  and  laying 
coucrete,  when  working  to  ftill  capacity,  and  the  cost  of  labor,  ate  given  below: 
Making  ooncrete:  day. 
I  foreman   $2. 60 

14  laborers,  at  $1,  wheeling  materials  to  mixer   14. 00 

6  laborers,  at  $1.50,  handling  craneut  barrels,  cement,  conoiete  boxes,  water, 

derrick,  aud  mixer   .....  9.00 

I  engineer,  at  $2,  managing  engine  and  mixer     2. 00 

1  tiremau,  at  $1.50,  managing  engine  aud  mixer   1.50 

Slaborers,  at$l,  pnshing  cars   8.00 

2  laborers,  at  $1.50,  managing  track   3. 00 

Total,  S3  men   40. 00 

Laying  concrete : 

1  foreman   2.60 

8  laborers,  at  $1,  handlinjg  cars  and  unloading   8.00 

12  laborers,  at  #1,  shoveling  and  placing  ooncrete   12. 00 

15  laborers,  at  $1,  tamping  concrete   16.00 

3  laborers,  at  $1.90,  unloading  cars      4.50 

21aborers,  at$1.50,  swinging  derrick   3.00 

1  fireman   1.50 

1  engineman   3. 00 

Total,  43  men   48.60 
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Wlten  the  diBtanw  of  materlola  ftom  the  mixer  beoame  greater,  the  nnmber  of 
men  wheeling  materials  had  to  he  Inoreased  to  31.  The  above  aisteibBtion  of  men 
was  alwa^f  B  subject tochanges  dependitig  npun  oonditions.  This  force  of  men  coatd 
make  and  lay  1.4  yarils  per  man  per  day  of  eight  hours.  .But  counting  occasional 
delays  the  average  was  about  1  yard  per  man  per  day. 

Some  concrete  had  to  be  mixed  by  hand  owing  to  either  the  mixer  or  derrick  get- 
ting ont  ef  repair.  In  this  event,  the  materials  in  proper  proportions  were  wheeled 
to  and  dDmped  into  the  cars  dry  at  the  mixer,  then  transported  to  a  temporary  plat- 
ibrm  bnilt  dose  to  the  parapet,  mixed,  and  put  in  plaoe.  The  mm  wen  cxf^i^ifui 
am  fbllowB  fbr  fids  kind  of  work: 


Iforeman   $2.60 

3  laborers,  at  $1,  wheeling  sand   3. 00 

8  laborers,  at  $1,  wheeling  gravel   8, 00 

2  laborers,  at  $1,  breaking  cement  bands  and  handling  cement    2.00 

3  laborers,  at  $1.50,  breaking  cement  barrels  and  hanoting  cement   4. 50 

3  laborers,  at  $1.50,  at  tnm-tables   4. 50 

5  laborers,  at  $1,  pushing  oars   6. 00 


Total,  25  men   29. 50 


1  fbxaman   2.50 

8 laborers,  at  $1,  pnehing  and  nnloadingoan.....   8.00 

12  laborers,  nt$l.  shoveling  and  mixing  materials  12.00 

2  laborors,  at  $1,  handling  water   '2.00 

81aborer8,  at  $1,  wheelingmaterials   8.00 

5  laborers,  at  $1,  shoveling  materials   6.00 

8  laboxarB,  at  $1,  tunping   8.00 


Total,  44  men  45.50 


Inmwork. — The  ceiliugii  of  mitfazincs  and  passageways  are  made  flat:  6,  6,  7,  and 
8<inch  I-beams  being  placed  2  feet  apart,  center  to  center,  spun  all  the  passages. 
The  observing  station  Is  provided  with  a  cover  made  of  boiler  iron.  Foar  grooved 
wheels  mnaiDg  on  a  track  are  attached,  enabling  the  cover  to  be  ran  backward,  uncov- 
eriug  the  station  when  desired,  and  at  other  times  to  be  run  forward  so  as  ti>  cover 
the  station,  keeping  ont  rain.  In  the  south  magazines  there  are  two  ammunition 
lifts.  A  trolley  system,  continnoos  from  one  emplacement  to  the  other,  affords  ample 
means  of  conveying  ammonition.  Steel  plates  1  inch  thick  constitnte  the  ceilings 
and  cover  over  the  shot  rooms  and  pnaMgeways  of  the  gnn  platforms.  These  and 
the  anchor  bolts,  stairways,  cranes,  venmator  pipes,  etc.,  obnstitnte  the  ironwork 
already  porohased. 

All  except  the  cranes  and  the  book  stairways  leading  down  from  the  gnu  platforms 
are  already  in  pl>o«.  There  are  yet  to  bo  purciiased  16  triplex  blocks  for  the  cranes 
and  trolleys.   The  oust  has  been  as  follows : 


Materials : 

Steps   $159.68 

Ceiling  beams  and  anchor  bolts   746. 33 

Ventilator  pipes,  bolts,  and  miscollaneonB iron   307.00 

Trolleys,  hoists,  plates,  etc  8,616.32 


4,629.32 

Labor   1,300.10 


Total   6,929.43 


Doora  and  ieindov>$. — This  inclndes  the  doors  and  windows  fitted  in  brass  frames 
for  lamp  chambers ;  wooden  doors  at  entnmoes  to  magaxinos  and  passageways,  their 
hinges,  gndgeons,  and  fittings.   They  are  not  finished. 

The  rost  up  to  June  SO,  1897,  has.been — 

Materials   $1,065.88 

Labor   219.70 


Total   1,276.68 

Ventilators  and  a$pkalt. — A  thin  coat  of  asphalt  has  been  placed  under  tho  floors 
of  both  magazines  and  the  entire  area  of  the  traverse,  a  layer  above  and  covering 
the  entire  area  of  the  sonth  nagaxines.  It  was  omitted  above  the  traverse  aiid  the 
north  niacaxiaes.  The  parpose  of  the  asphalt  was  to  prevent  the  penetration  of 
water  and  keep  the  maitazinas  dry.  The  south  magazines  were  surrounded  by  a  con- 
tinuous partition  of  hofiow  tile  oxtendiu.a;  from  a  fitHe  below  the  level  of  the  floors 
to  2  feet  above  the  ceilings,  and  a  similar  partition  was  placed  in  the  parapet  in  front 
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of  the  traverse.  Tliey  are  laid  with  a  slight  incline  and  all  open  to  the  air.  They 

are  designed  to  serve  as  au  air  paasago  and  fur  ventilators,  to  intercept  all  water 
tliat  inigtit  seep  through  the  concrete  from  the  earth  parapet,  and  to  serve  as  a  dtain. 
There  is  none  surrounding  the  north  magazines,  and  for  want  of  this,  or  a  coating  of 
asphalt  over  the  ceilings,  or  both,  they  leak  hadly  during  heavy  rains.  Ventilator 
pipes  extend  from  every  room  and  lantern  chamber  to  the  top  of  the  concrete  and 
are  furnished  with  a  return  elbow.   Cost  of  asphalting: 


Materials: 

Asphalt,  at  $50  per  ton  «100. 48 

Coal  tar,  5  barrels,  at  $1.35   21. 75 


122.23 

Labor   63.00 


Total,  145  square  yards,  at  $1.27$   185. 23 


Earth  parapet.— The  earth  parapet  was  built  entirely  with  >Yhe6lbarrows.  There 
wan  12,000  yards  in  all.  About  2,500  yards  was  built  previously  to  completion  of  the 
cuncvoto  February  28,  1897,  this  work  having  been  kept  in  reserve  as  an  odd  job  to 
w<trk  »t  when,  on  account  of  breakdowns  to  plant  or  other  causes,  laborers  would 
otherwise  have  been  idle.  Tbo  remaining  9,600  yards  was  bnilt  from  March  1  to 
April  10,  1897,  beginniu^  with  about  120  laborers  working  in  night  and  day  shifts 
till  March  4,  and  reducing  the  number  to  50  by  April  10.  The  areu  wtthiu  which 
barrow  pits  were  made  was  small,  and  therefore  quite  deep — about  8  feet.  The 
maximum  height  from  bottom  of  barrow  ■pita  to  top  of  parapet  was  26  feet.  The 
river  began  rising  early  in  March  and  most  of  the  work  had  to  be  done  during  vttry 
high  water.  The  seepage  was  great,  and  tUu  overllow  water  into  tlie  rear  bays  ana 
bayons  backed  up  into  the  moats,  making  it  necessary  to  connect  the  front  levee 
with  tho  batten*  with  a  protection  levee.  The  large  hoisting  engine  was  moved  to 
the  lovce,  fitted  ap  witli  a  largo  siphon,  and  tho  seepage  water  puiupcd  into  the 
river.  This  pump  was  kept  running  day  and  night,  and  in  addition  two  wooden  3- 
jnnn  hand  pumps,  made  ou  the  ground,  were  kept  running  much  of  the  time.  Thrso 
conditions  ma<Ie  the  earthwork  very  expensive — far  abovo  the  estimate.  Its  total 
cost  was  $6,225.88,  which  was  51.91  cents  per  yard. 

■ 

JfifMlIoiUOU.. 

1.  The  ooat  of  clearing,  grading,  and  miscellaneons  work  not  directly 


connectetl  with  conatruotton  of  battery  was  91, 325. 50 

2.  Cost  of  miscellaneous  supplies  and  materials   1, 115.32 

3.  Moving  shot  and  weighting  platforms   1, 045. 60 

4.  Moving  throe  15-iDCh  gun  carriages  delivered  in  July,  1896,  from  tho 

whiuf  to  inside  the  water  battery,  a  distance  of  about  800  feet   287. 25 


Grand  total   3,773.67 


CONCLUSION. 

It  does  not  appear  certaiu  that  auy  form  of  constraotiou  can  be  relied 
npon  to  preserve  its  original  levels.  The  soil  is  exceedingly  conipressi- 
ble,  as  is  evidenced  by  the  fact  that  no  swdliog  of  safficient  couso- 
queuce  was  observable,  aItbouf;h  a  very  considerable  volume  of  timber 
was  driven  into  it.  Tlie  full  frictional  resistance  of  the  pile  was  devel- 
ojied  by  the  compression  of  the  soil,  and  it  is  possible  that  the  same 
results  might  have  been  attained  witli  fewer  piles.  It  is  not  reason- 
able to  expect  that  the  deeper  strata  of  »oil  possesses  sufiicient  sup- 
porting power  to  iiromise  a  complete  exemption  from  settlement  in  the 
event  of  much  longer  piles  being  used.  Unequal  settlement  is  to  bo 
apprehended,  and  it  is  altogether  likely  that  a  continual  subsidence 
may  be  expected.  The  subsidence  being  due  mainly  to  weight,  it 
appears  that  when  a  gun  platform  is  built  upon  a  sufficiently  large 
foundation  so  as  to  involve  a  large  mass  of  earth,  and  when  the  piles 
are  so  proportioned  as  to  develop  their  full  frictional  resistance,  the 
disturbance  of  the  platforms  by  the  shock  of  firing  need  not  bo  appre* 
bended  unless  the  concussion  is  sufiHeient  to  disturb  the  entire  founda- 
tion, etc.  The  maintenance  of  exact  level  of  such  a  platform  can  not 
be  guaranteed. 
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If  it  is  indispensably  necessary  to  construct  fd^i  ts  of  any  description 
at  this  locality,  masonry  or  oilier  constructions  which  do  not  admit  of 
easy  readjustments  should  be  sparingly  used^  and  when  necessary  shonld 
be  founded  upon  pile  giillage  covering  wide  are-as,  and  as  nearly  as  pos- 
sible should  be  symmetrical  as  to  Josuled  area  so  that  subsidence  may 
be  uniform. 

Money  statement. 


Jnly  1, 1896,  bitlanoe  unexpended   $48, 289. 91 

.July  3, 1H96,  ninoimt  allotted   55,  000.  00 

Novcnibor  25, 1896,  amount  allotted   35,  OOO.  W) 

April  8, 1897,  amount  allotted   3, 000. 00 


141,289.91 

Jmie  30, 1897,  amount  expended  during  fiscal  year   138,  459. 61 


July  1, 1897,  balance  unexpended   2,  S30. 30 

July  1, 1897,  outatanding  liabilifcioH   2, 208. 47 


July  1, 1887,  balance  aTailable   621. 83 


3R. 

DEFENSES  OF  GALYESTONj  TEXAS. 

Officer  in  charge,  Maj.  Alexander  M.  Miller,  Corps  of  Engineers; 
assistautB,  Lieut.  William  V.  Jmlson,  Corps  of  Engineers,  to  February 
25,  1897,  and  Lieut.  Charles  S.  Bich(3,  Goi*ps  of  Engineers,  since  June 
20, 1S97 ;  Division  Engineer,  Col.  John  W,  Barlow,  Corps  of  Engineers, 
to  May  11,  1897,  and  Col.  Henry  M.  Bobert,  Corps  of  Engineers,  after 
that  date. 

Mining  casemate. — Work  was  commenced  on  the  casemate  June  26, 
1896,  but  very  little  was  accomplished  np  to  the  close  of  the  last  fiscal 
year.  Its  construction  was  continued  during  the  present  year,  the 
body  having  been  completed  on  July  28, 1896,  the  gallery  on  October 
9,  the  mound  ooveriug  on  January  ISj  1897,  and  the  casemate  on 
Jane  30. 

The  estimated  cost  was  $10,502.40,  and  allotaients  of  that  amount 
were  made  for  its  construction.  Its  actna!  cost  was  $16,009.27,  a  sav- 
ing of  $4^653.13  on  the  estimate. 

In  mixing  the  concrete,  the  aim  was  to  have  the  cement,  sand,  and 
stone  intheproi>ortioQ  of  1:3:8,  or  1  barrel  cement,  1^  cubic  leet,  to  13J 
cubic  feet  sand,  to  36  cubic  feet  stone.  The  mat«rials  used  wore  Alseu 
white  label  cement,  Sau  Jacinto  saud,  and  sandstone.  Tlie  stone  was 
of  two  sizes,  crushed  and  large  pieces  weighing  from  50  to  100  pounds, 
the  actual  proportion  used  being  0.7  to  1.  The  cement  cost  $2.50  i>er 
barrel,  the  sand  $1.66  per  cubic  yard,  and  the  stone  $2.9j  per  cubic 
yard. 

The  cost  of  the  casemate  may  be  sammarlzed  as  follows: 


Body,  884.7  cubic  yards  oonorete,  at  98.424   Ifl,  452. 62 

Gallery,  200.4  oabio  yards  concrete,  at  18.06   1, 613. 22 

noora  and  walks   213. 23 

Embankment,  iDcluding  sodding,  10,795  cubic  yards,  at  33  cents   3, 562. 35 

Door  and  frame   65. 00 

Drain  and  ventilator  pipes   18.60 

Riprapping  base  of  moond  ....4   768. 06 

Cement-testing  outfit   179. 60 

Tools   105.25 

Fence  and  gate   30. 60 

Snperintenaence  and  contingencies   1, 000. 79 

Total  cost   16,008.27 
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An  average  settlem^fit  of  1.12  feet  has  oooarred  in  the  oaaemate. 

Money  statement. 


Jaly  1,  1896,  bnlance  nnexpended   99,064.64 

July  16,  1896,  amount  allotted   9,662.40 

18, 627. 04 

Jone  30,  1897,  amonnt  expended  daring  flBcal  year   13, 123. 10 

July  1,  1897,  balance  unexpended   6, 603.  »4 

July  1, 1897,  ontBtsnding  liabUitieB   96U.81 

July  1,  1897,  balance  available   4,553. 13 


EmplacemenU  for  two  10-inch  guns. — A  project  for  the  construction, 
by  hired  labor,  of  omplaceineuts  for  two  10-inch  guns  was  approved 
November  13, 189G,  and  their  construction  was  commenced  November 
23,  under  an  aJlotmeut  of  f  100,000.  The  total  estimated  cost  of  the 
battery,  iucladiug  pile  revetment  protection,  was  9133,387.37. 

Before  the  coustruction  of  the  battery  could  be  commenced,  it  was 
necessary  to  raise  the  site  to  a  level  of  8  feet  above  mean  low  tide. 
While  this  was  going  on  a  side  track  and  trestle  with  necessary  switches 
was  built,  so  as  to  facilitate  the  transportation  of  material  for  use  in 
the  construction.  The  necessary  plant,  consisting  of  a  locomotive,  two 
derricks,  a  concrete  mixer,  engines,  and  other  appliances,  needed  in 
carrying  on  the  work,  were  also  purchased,  and  the  necessary  temiwrary 
baildings,  tramways,  and  material  bins  built. 

By  the  time  the  raising  of  the  site  had  been  completed  on  Janoary 
25, 1897,  everything  was  about  in  readiness  to  commence  the  mixing  of 
concrete.  This,  however,  was  delayed  until  March  lOj  owing  to  the  non- 
arrival  of  the  anchor  bolts  for  the  gnn  platforms. 

The  construction  of  platforms  was  commenced  March  10, 1897,  and 
from  that  time  on  the  concrete  construction  was  carried  on  as  rapidly 
as  circumstances  would  permit,  so  that  by  the  end  Of  the  fiscal  ^ear 
the  gun  platforms  and  parapet  walls,  except  a  thickness  of  4  feet  in 
wall  for  gnn  "So.  2,  had  been  completed,  except  granolithic  covering. 
Chambers  behind  gnu  No.l  were  completed,  except  floors  and  hanging 
doorsj  chambers  behind  gun  No.  2  were  partially  completed.  The  iron 
protection  over  magazine,  shell  rooms,  and  passageways  was  placed, 
and  the  two  former  were  completed. 

To  protect  the  battery  from  damage,  due  to  storms  and  high  tides, 
sheet  piling,  protected  on  the  ontside  by  riprap,  was  ordered  placed, 
the  sand  filling  behind  the  revetment  to  be  protected  on  top  by  riprap. 
The  material  for  this  work  was  on  hand  at  the  end  of  the  year,  but  it 
bad  not  been  commenced. 

Arrangements  were  also  made  for  having  the  sand  protection  placed 
for  the  battery. 

The  concrete  for  this  battery  is  in  the  proportion  of  1^  barrels  cement. 
13^  cubic  feet  sand,  and  27  cubic  feet  crushed  rock.  Alpha  Portland 
cement,  at  12.65;  Connelly  &  Shafer's  Bosendale  cement,  at  $1.33;  San 
Jacinto  sand,  at  $1.28  per  cubic  yard;  crushed  sandstone,  at  $2.87  per 
cubic  yard,  and  large  stone,  at  $2.35  per  ton,  were  used  in  making  con- 
crete. Small  crashed  stone  for  granolithic  work  cost  $3.05  per  cubic 
yard. 

A  cubical  mixer  4  by  4  by  4  feet  was  used  in  mixing  the  material. 
The  average  number  of  turns  per  minute  was  16^,  and  per  batch  9. 
The  average  charge  measured  loose  was  47.25  cnbic  feet,  and  measured 
in  place  35.10  cnbic  feet  The  average  number  of  charges  i>er  day  was 
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88.  The  average  number  of  cable  yards  of  Gonerete  mixed,  placed,  and 
rammed  was  114.24. 

The  amount  of  concrete  placed  in  pfurapet  vails  and  trayerses  was 
7,730  cable  yiurds.aiid  in  platfcwms  C40  cubic  yards. 

The  following  quanUtiea  of  material  were  used  in  making  this  con- 
crete: 


Alpha  Portland  cement  bwrela..  580.76 

CoDuelly  &  Shafer'B  Kosendale  cement  do        8, 725. 00 

San  Jacinto  sand  ^  oubio  yards..  3,061.7!) 

Cnubed  atone  ....do  ^074.83 

LargeTock  tou..  808.0} 

The  cost  per  cable  yard  of  concrete  placed  in  parapet  walls  and 

traverses  was,  for — 

Framing   «0.3183 

Materiau,  inoludiug  unloading   5. 0705 

MizlDg,  placing,  and  ramming  68S0 


Tot41   6.8288 

The  cost  per  onbio  yard  of  concrete  in  gnn  platforms  was,  for — 

FnuniuR   tO.S188 

Materials,  including  iinloa<ling   6.7076 

Mixing,  placing,  and  ramming  6350 


Total   7.6608 

The  cost  of  granolithic  finish  was,  per  cnbic  yard,  for — 

Framing   $0. 3183 

Materials,  incladiDg  unloading   8.3410 

Mixing,  placing,  and  ramming.   8. 7000 


Total   17.2S93 


The  I-beam,  plates,  and  girders  placed  in  the  battery  weighed  428,945 
poands  and  coat  2.229  cents  per  poand. 

The  following  amonuts  were  expended  for  plant,  etc,  used  in  connec- 
tion with  this  work: 


Spur  track  and  trestle  i^om  Bonth  jetty  to  battwy   $7, 868. 36 

Power  Louse,  with  machinery   1,826. 10 

Concrete  plant,  iuoludiug  mixer,  dump  cars,  etc   1,176.93 

Cement  sned   287.!^ 

MatOTlal  bins   833.09 

Tramway   4S8.4S 

Fieldofflce   68.70 

Waterplant,  including pnmp,  watercaT.eto   615.^ 

Two  (lerriokB,  complete  with  engines,  biiU  wheels,  and  taming  winches, 

masta  80  feet,  booma  75  feet   4, 813. 28 

locomotive  *   3, 179. 95 

Caboose   244.60 

Steam  pile  driver   347.21 

Hand  pile  driver   3.36 


Total   20,5^.31 


The  tot-al  amount  extended  on  this  battery  to  Jane  30, 1807,  wns 
$70,702.16.  An  itemized  statement  of  the  cost  of  the  battery  will  be 
prepared  after  its  completion. 
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Money  ittatemmt, 

SeptembeT  25,  1897,  amount  allotted  to  date  9100,000.00 

Juno  30,  1897,  amount  expended  during  fiscal  year   79,702. 15 

July  1, 1897,  balanoe  unexpended   30, 297.85 

July  1, 1897,  onfatanding  UabilitleB   11,631.69 

Jaly  1,  1897,  balance  availablo   8,666.16 

Bmplaoements  for  eight  12-inch  mortars. — Uuder  date  of  November 
12, 1896,  plans  for  tbis  buttery  were  foruislied  by  the  DepartmeDt  with 
instractions  to  advertise  the  work,  which  was  done  ou  November  12, 
bi^  to  be  opened  November  30^  1896,  Five  proposi^s  were  received, 
the  lowest  boiDg  that  of  Henry  L.  Breneman,  of  Paris,  Tex.,  with  wliom 
a  contract  was  entered  into  on  December  15, 1896,  for  constructing  the 
battery.   An  abstract  of  the  bids  received  is  forwarded  herewith. 

Work  nnder  the  contract  was  not  commenced  until  February  20, 
1897,  and  but  slow  progress  was  made  up  to  the  close  of  the  year, 
owing  principally  to  the  inexperience  of  the  contractor  in  such  kind  of 
work,  and  because  a  severe  storm,  which  occurred  on  March  28, 1897, 
practically  swept  away  such  work  as  had  been  done  up  to  that  time. 
Owing  to  the  exposed  position  of  this  battery,  it  became  necessary  to 
enter  into  an  additional  agreement  with  the  contractor  to  build  a  sheet- 
piling  revetment  around  the  battery,  protected  on  the  outside  with 
riprap,  as  well  as  on  the  top  of  the  sand  filling  directly  behind  it. 

At  the  close  of  the  fiscal  year  the  raising  of  battery  site  had  been 
completed  to  the  d-foot  levd  over  its  south  half;  over  the  remainder 
l^e  lieight  varied  from  2  to  5  feet  The  footings  for  all  walls,  except 
en^ne  room  and  approaches,  are  completed  south  of  gun  platforms; 
the  fonndations  for  other  walls  are  only  partly  completed.  The  mortar 
platforms  were  completed  and  are  ready  to  receive  the  ironwork.  The 
sheet-piling  revetment  was  completed  aud'protected  on  the  outside 
with  riprap. 

The  following  quantities  of  material  were  placed  in  this  battery  dur- 
ing the  year: 

Sand  fill   oubio  y  wda . .  M,  127. 93 

No.  2  concrete  do ... .    1, 273. 24 

No.  3  concrete  do   10.40 

Cut  stone  ..  '.    .....do   127. 87 

Biprap  tons..  2,0(0.00 

Anchor bolta, eto  pounds..  a&330.00 

Drift  bolts  .'.  do....  546.00 

Grmage  lumber  feat..  12,324.00 

Sheetpiling'    ,  linear  feet..  1,466.00 

The  total  estimated  cost  of  this  battery  is  $115,000,  to  cover  which 
allotments  liave  been  made;  the  total  amount  expended  to  June  30, 
1807,  was  $9,374.66. 

Money  statement. 

April  27,  1897,  amonnta  allotted  to  date......  9117,700.00 

June  30,  1897,  amount  espeuded  during -flaoal  year   9, 374.  56 

July  1,  1897,  balanoe  unexpended   108,335.44 

July  1, 1897,  ontetanding  liabilities  ns, 667.04 

July  1,  1897,' amount  Covered  liy  uncompleted  ooutraots   88, 444. 02 

 107,U1.08 

July  1, 1807,  balanoe  available   1, 214. 88 
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Sites. — On  January  12, 1897,  an  allotment  of  $71,000  was  made  for 
the  purchase  of  fortification  sites. 

The  Attorney-General  having  passed  favorably  on  the  title  to  one  of 
the  sites,  it  was  parcbased  and  paid  for  on  March  23, 1897. 

The  title  to  the  other  site  is  now  b&ng  investigated  by  the  United 
States  district  attorney. 

Money  statement 

Jannarf  12,  1897,  amoant  allottetl  to  date   $71, 010. 65 

Jnne  30,  18ft7,  amount  expended  dtiring  fiscal  year   35, 010.  65 


Joly  1,  1897,  balance  nnexpended   36,000.00 

Cement  testing. — 'This  was  coutinned  during  the  year.  In  addition  to 
the  testing  of  samples  taken  froui  the  cement  famished  for  the  different 
works,  a  number  of  other  brands  were  tested,  furnished  by  local  dealers, 
for  the  purpose  of  ascertaining  the  quality,  of  the  cement  usually  kept 
on  hand  at  this  place. 

The  results  of  this  testing  are  given  in  the  following  tables: 


Ctment  tnia  made  during  the  fiacal  year  aiding  Jnne  A?,  1S97 
UIXED  XKAT. 


Tluie  of  Betting. 

Stroncth  In 
pounds  por 
square  Inch. 

Brand. 

S 

i 

Finc- 

S 

■> 

1 

Bcmarks. 

a 

i  poiint] 

1  ponnd 

§ 

1 

» 

■a 

*> 

B 

K 
w 

f 

nc^le. 

i 

6 

t, 

no 

tie 

A 

•A 

■< 

-4 

■«1 

•< 

Perct. 

h.  m. 

A.  m. 

Peret. 

"AJg^a,"F«rUand  

29 

171 

09 

1  50 

3  45 

205 

810 

882 

16 

FtsbH  watw. 

& 

36 

99 

2  .15 

4  5i 

77 

013 

77U 

20 

Do. 

2 

12 

99 

1  -3% 

3  15 

663 

805 

16 

S»lt  Tiit«r. 

"ConneIlr£Sli«f«r,"Itoa- 

7 

51 

91 

0  30 

0  40 

53 

06 

235 

38 

fresli  water. 

fiBdote. 

39 

230 

91 

0  32 

1  06 

119 

130 

272 

25 

Do. 

71 

91 

0  37 

1  13 

00 

lUO 

203 

30 

Do. 

24 

91 

0  37 

1  2G 

118 

US 

245 

as 

Saltwntar. 

1 

6 

91 

0  40 

1  40 

113 

02 

212 

30 

Do. 

"BMeh,"  KoMDilale  

"Hottnini,"  lUwendale ... 

3 

18 

99 

2  :)i 

4  m 

113 

151 

271 

30 

1 

6 

91 

0  30 

0  55 

112 

185 

248 

25 

1 

0 

91 

1  45 

2  15 

85 

154 

33 

"Bnoklyn  Bridge," 

2 

12 

91 

0  46 

1  .to 

165 

128 

253 

25 

MoMnuale. 

IJo  

1 

a 

01 

2  00 

3  45 

U7 

100 

241 

25 

Do. 

"Parrott  Bolgln,*'  Port 

•1 

0 

IPS 

1  50 

4  00 

133 

200 

30U 

20 

Fmli  water. 

land. 

1>0  

•1 

98 

1  40 

'J  50 

102 

180 

186 

25 

"E^loBelsiii,"Portl«nil. 

•I 

« 

99 

1  30 

3  40 

181 

281 

417 

20 

'1 

4 

09 

t  50 

4  00 

217 

170 

455 

25 

"nemnioor  Gornian," 

-1 

e 

09 

2  00 

6  00 

341 

579 

675 

20 

I'urtlmitl. 

"AIwu  W.  L.,"  Portland. . 

*2 

12 

00 

2  00 

4  00 

350 

630 

650 

20 

Do. 

Do  

'1 

6 

09 

2  00 

4  00 

312 

605 

052 

20 

Salt  water. 

*0n  the  above  bnuidii  frmn  WllUani  Farr&  Co.,  Ualveaton,  Tox.,  aampleB  fiimUhed  by  them  for  test 
puriNisei  only. 
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UIXED  WITH  ADULTBRAKTS. 


Brand 


Portluul. 

Do 

Do  

llo  

Do  


'CouiisUjr  A  HhAfnr, "  Km- 
«u«lale. 

Do  

Do  

Do  

Do  

I)o  

'Boiich,"  Ronendale  

Dn  

'Ttrooklyn  Bridge,"  Ros- 
endale. 

Do  


"Parrot,"  Portland  

"  Eagle,"  Portland  

"Uammnor,"  Portland  

"Alaen  W.  L,,"  Portland . . 

Do  

Do  


•E 

J) 

r.f. 

Ad- 

Wa. 

o 

raent. 

ult. 

tor. 

Ot. 

Ot, 

Oz. 

18 

10 

tu 

3 

!8 

10 

30 

4 

18 

10 

20 

3 

18 

10 

3U 

4 

4 

10 

20 

3 

4 

10 

30 

» 

Proportion*  by 

Tolonie. 

Projiort ioiiH  liy 

lVi>i|;lit. 


8      24  4 
Proportion H  by 
weight. 

4 
4 

4 
6 

5 


G 

10 

So 

10 

30 

10 

30 

10 

30 

10 

60 

10 

40 

Strength  in 
ponnda  p«raqttar« 
Inch. 


24 


103 
108 
129 
41 
170 


dny«. 


334 

3«5 
273 
200 
209 


10 

33 
1 
1 

17 
10 

ss 
on 

17 
24 


89 
171 
206 
2C9 
136 
273 


day  a. 


450 
3» 
435 
325 
311 
260 


88 

00 

33 
00 
50 
57 
78 
142 
42 

05 


165 
23S 
245 
3S1 
203 
312 


Katnra  of  adnltemnt. 


Khar^snnd. 

Sba^aand ;  aalt  water. 

Boach  Band]  freab  water. 
Beaob  aand ;  aalt  water. 


Sharp  aamlj  ficwh  water. 


■alt  water. 
fVcnh  water, 
salt  water, 
frenh  water, 
aalt  water. 
ft«ah  wat«r. 


Sharp  aand ; 
Beach  sand ; 
Beach  aand ; 
Sharp  aand ; 
Sharp  aand ; 
Sharp  aand; 

Do. 

Do. 


Sharp  aaad ;  aalt  water. 


Sharp  Hand ;  ft«ah  water. 

Do. 
Do. 
Do. 
Do. 
Do. 


Abatraot  of  allolmeiiit  made  for  foriifieaUons  at  (ialveaton,  Tsx. 
FOB  MINING  CASRHATB. 

Act  of— 

AagDBt  18,  1890    •3,863. 11 

FeBrunry  24.  1891   1, 409. 08 

March  2,  1895   14,241.21 


$19,602.40 


rOR  GUN  BATTBRT. 

Act  of  Jane  6,  1896  ^   100^000.00 


rOR  MORTAR  BATTBRT. 

Act  of— 

Juno  6,  1898   2,700.00 

March  3,  1897   116,000.00 


117, 700. 00 


FOR  SITES  FOR  FORTIFICATIONS  AND  8BACOAST  DRVBNBKS. 
Act  of  June  6,  1896   71, 010. 65 


PREKBRVATION  AND  RBPAIR  OF  FORHFICATIONS. 
Act  of  March  3,  1897  


200.00 


OramdtoUl   308,473,06 
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AbairaeU  0/  propoaale  for  eonatrueHng  a  mtortar  batterj/  at  Galvttton,  Tex.,  reeeiced  is 
retponae  to  adverlitmnent  datad  November  IS,  1896,  and  opened  Novmbar  SO,  1S96,  bj/ 
Heut.  W.  V.  J»d$o«,  Corpt  0/ EHginewB,  United  ^te$  Arm]/,  Galveaton,  Tex. 


Eftrtlk  fill,  100,000  oobln  yards  

Or— 

Bud  filL  100,000  onblo  yarda  

Loaiu,  4,000  onblo  yavds  

Bod,  8,000  equiTB  yards  

So.  I  ooncret«,  U^uOO  coblo  yanU 
Ko.  2ooiier«te,  1,000  oubio  ynnU. 
Ko.  3  eoneteto,  oOO  eabio  yards . . 

Stone,  100  cable  ynrda  

Cat  abno,  IIB  ouble  yacda  

I-bsaiBS,C8,000pouna8  

Tndl^ra.  ate,  17,600  pon&ds  

Iiumber  far  doors,  1,000  ftet  

CypreaB,430fMt  

Jain  flttlagt,  400  ponsda  

Iron  fittings,  1,000  poanda  

Fnine:,S,l>w  linear  ftet  

Lnmber,  10,000  feet  

SplkM,  1,000  ponmla  

Anchor  boKs,  38,600  pocuula  

Laddsrs,  Imi,  BOO  poinds  , 

Total  


PftrU,Tez. 

Isaac 
Hoffton, 
OalvestoB, 
Tax. 

John  A. 
Davis, 
Galvssfam, 
Tax. 

Thompaon 
&  Gray, 
St.  Louis, 
Ho. 

Lawranoa 
v.  Elder, 
Qslnaton, 
Tex. 

An  fin 

Ml  n 

Ai  an 

1  J 
«  14 

•  *^ 

■*'t 

oil 

•  10 

.  to 

I.  JU 

I.  ou 

4M1 

m  3U 

.  lO 

,  EMI 

9n 

. 

It  An 
o.  w 

K  11 

f  .  OO 

a  RA 

A  M 
V.  tf  fl 

a  Ml 

CtST 

OIK 

10. 00 

O.Z4 

130.  UU 

8.76 

10.15 

17.00 

12.09 

10.50 

1,80 

2.7B 

2.75 

2.90 

4.76 

56.00 

St.  00 

80.00 

SO.  00 

76.00 

.04 

.03 

.OS 

.Oii 

.88 

:!? 

.09 

.29 

■s? 

.03 

.03 

.03 

.06 

.0* 

.03 

.03 

.07 

.40 

.60 

.36 

.12 

.48 

.16 

.30 

.20 

.10 

.24 

.87 

.28i 

.26 

.24 

.30 

•  mi 

.02 

.02 

.02 

.03 

.OS 

.Oil 

.06 

.06 

.091 

.00 

.06 

.10 

.06 

.31 

.10 

.05 

.w 

.05 

.97 

M,  401. 80 

181,003.20 

170,477.90 

124,570.00 

241,000.10 

Contract  awarded  to  Henry  J^.  Itruneiuan,  of  Paria,  Tex.,  the  lowest  bidder. 

Lint  of  contraela  in  force. 

Contract  (lnto<L  Docemlter  15,  1896,  with  Huury  L.  Uroiictnnn,  for  coiistrnrtiuga 
morlar  battery,  approval  January  5,  1897.  Work  to  commouce  January  10,  lS97, 
and  to  bQ  complet«d  July  30, 18OT. 


3S. 

DEFENSES  OF  LAKE  FORTS  IN  NEW  TORE. 

Officer  in  charge,  Maj.  W.  S.  Stanton,  Corps  of  Engineers:  Division 
Engineer,  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Engineers, 
nnti)  Febrnary  11,  1897,  and  Col.  Ot.  L.  Gillespie,  Corps  of  Engineers, 
after  that  date. 

Site  at  Fort  yiagara. — During  the  fiscal  year  ending  Jnne  30, 1897  {in 
October  and  November,  1896),  the  lake  wall  was  thoronghly  repointed; 
a  few  of  its  stones  were  relaid ;  its  foundation  for  80  linear  feet  at  its 
westerly  end,  which  was  threatened  by  the  lake,  was  protected  by  rip- 
rap and  the  wall  is  now  in  good  condition. 

The  necessary  survey  has  been  made  and  contract  prepared  for  slop- 
ing, grading,  and  protecting  about  1,000  linear  feet  of  the  bank  of  the 
Niagara  River,  which  is  receding  and  approaching  the  road  and  the 
offlcerB'  quarters  at  the  southerly  part  of  the  river  front  of  the  reserva- 
tion. It  is  expected  that  this  work  will  be  completed  in  September, 
1897,  and  the  cost  defrayed  chiefly  from  the  allotment  of  $13,000  from 
"Seawalls  and  Embankments,"  1897. 

The  amount  expended  during  the  year  was: 

For  repointing  and  repairing  the  parade  wall  and  protecting  its  founda- 
tion .  "  :.   „  *1, 101. 25 

For  survey  of  the  river  bank  ,   219. 94 

Total   2,831.19 
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^ort  Montgomery,— -To  airest  the  aeparation  of  the  scarp  wall  from 
tiie  casemateB,  which  is  reported  to  have  amonnted  in  some  places  to  as 
mnch  as  2  inches,  the  scarp  and  the  masonry  of  the  casemates  were 

several  years  ago  tied  together  with  iron  rods. 

Percolation  of  water  Irom  the  terreplein  down  the  joint  between  the 
facing'  and  backing  of  the  parade  wall  into  the  masonry  of  the  case- 
mate arches  and  its  freezing  in  the  long  winters  are  damaging  the 
casemate  masonry.  To  prevent  this  damage  the  parade  wall  for  a 
length  of  103  feet  was  (lovered  in  November,  1890,  with  patent  granit« 
roofing  laid  in  hot  mastic  as  an  experiment.  As  it  has  tbns  far  proved 
satisfactory,  the  other  700  linear  feet  of  the  wall  will  be  likewise  covered 
with  the  patent  roofing  and  mastic  in  Angust,  1897,  pursuant  to  indorse- 
ment of  May  27, 1897,  at  an  estimated  cost  of  $760. 

The  scarp  wall  and  stone  parax>et  are  very  mach  in  need  of  repoint- 
ing,  for  which  an  estimate  amounting  to  $4,213^  was  submitted  in 
letter  of  January  13, 1807.  In  the  lower  part  of  the  scarp  wall,  on  the 
two  fronts  that  are  most  exposed  to  Lake  Ohamplain,  the  joints  are 
empty  of  mortar  far  into  the  wall.  The  amount  expended  during  the 
year  was  $987.51. 

It  was  applied — 

To  services  of  fort  keeper   $495.00 

To  traveling  expenses,  serviceti,  labor,  and  nmterialB  in  covering  103  linear 
feet  of  parade  wall,  in  excavating  eortli  to  ascertain  cnnae  of  leaking, 
iuspeotion,  and  pay  of  auietant   492.51 

ToUl   987.51 


3T. 

DEFENSES  OF  SAN  DIEGO,  ISLANDS  IN  SAN  FRANCISCO  BAY,  AND  NOKTH 
SIDE  OF  SAN  FRANCISCO  BAY,  CALIFORNIA. 

Officer  in  charge,  Maj.  Cbas.  E.  L.  B.  Davis,  Corps  of  Engineers; 
assistants,  Lieut.  Charles  L,  Potter,  Corps  of  Engineers,  to  September 
5, 1896,  and  Lieut.  Herbert  Deakyne,  Corps  of  Engineers,  siiioe  Sep- 
tembei'  14, 1896;  Division  Engineer^  OoL  Charles  li.  Suter,  Corps  of 
Engineers. 

By  direction  of  the  President  the  name  of  the  fortification  at  Lime 
Point,  on  the  north  aide  of  the  entrance  to  the  Golden  Gate,  was 
changed  to  Fort  Baker.   (See  G.  O.  No.  26,  A.  G.  O.,  May  4, 1807.) 

Ticelve-inch  gun  hatt&ry  at  San  Francisco. — Allotments  have  been 
made  for  the  construction  of  tliree  emplacements,  Nob.  3,  4,  and  5,  and 
the  gun  platforms  thraefor. 

WORK  DONE. 

At  the  close  of  the  last  fiscal  year  the  three  emplacements  were  fin- 
ished, with  the  exception  of  the  elevator  sliafts,  which  could  not  be 
completed  until  the  ammunition  hoists  were  ready.  One  platform,  No. 
C,  was  completed  and  the  otlier  two  leit  in  an  uufinished  condition 
awaiting  the  arrival  of  tlic  base  rings. 

During  the  past  fiscal  year  the  ammunition  hoists  and  trolleys  have 
been  completed,  the  sliafts  nud  interior  arrangements  finished,  two 
guns  and  their  carriages  mounted,  and  the  base  ring  for  the  gnn  plat- 
form of  emplacement  No.  4  put  in  place  and  the  platform  completed. 
The  mounting  of  the  carriages  and  guns  was  dune  by  detachments 
from  the  artil^ry  under  the  capable  direction  of  First  Lieut  J.  D.  Miley, 
Fifth  United  States  Artillery,  \)ost  ordnance  ofllcei*  at  the  Presidio. 
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The  last  carriage  was  delivered  at  its  site  iu  April  last,  and  the  gnii  is 
now  being  transported  up  the  hill  and  will  boou  be  in  readiness  to 
mount.  As  soon  as  the  carriage  and  gnn  are  mounted,  the  terreplein 
will  be  concreted,  the  parade  ground  graded,  the  slopes  planted  -with 
grass  seed,  and  the  battery  completed  in  all  respects. 

Money  statements. 

GUN  KHPIJkCBMBKTa. 


July  1, 1896,  balance  nnexpended   $8, 482. 

Value  of  ooment   671.31 

Total   9,153.46 

Jnne  .SO,  1897,  expended  during  fiaral  year   5, 582. 90 

June  SO,  1887,  bidance  unexpended   3,620.66 

GUN  PLATFORMS. 

July  1,  1896,  balance  nnexpended  ,   $1,329.31 

June  30, 1897,  expended  dnring  fiscal  year   773. 44 

June  30,  1897,  balance  unexpended  ,   555. 87 


Mining  casemate  at  San  Francisco. — A  project  was  submitted  May  11, 
1807,  tot  the  construction  of  a  torpedo  casemate,  and  by  Department 
indorsement  of  May  21, 1S97,  the  sum  of  $8,000  was  allotted  for  this 
work.  On  the  completion  in  the  near  future  of  the  work  now  going  on 
ftt  the  torpedo  station  at  Yerba  Buena  Island  the  construotiou  party 
will  be  transferred  and  the  work  commenced. 

Money  statement. 

May  21, 1897,  amonnt  aUotted   »8, 000. 00 

Jnne  30.  1897,  balance  unexpended  and  available   8,000.00 

Ten-inch  battery  at  San  Diego,  Cat. — Under  Department  instructions 
detailed  plans,  estimates,  and  specifications  were  submitted  October 
29, 1896,  for  emplacements  for  two  10-iuch  guns  on  disappeariog  car- 
riages, in  accordance  with  the  approved  project  which  contemplated  a 
battery  of  four  such  guns  at  this  locality.  A  survey  of  the  site  was 
first  made,  and  a  slight  change  made  in  the  location,  which  brought  the 
site  upon  that  of  the  old  barbette  battery,  reducing  the  amount  of  fill 
required,  gi vin  g  a  greater  field  of  fire,  and  less  exposure  to  reverse  fire. 
The  total  estimated  cost  of  the  two  emplacements  and  the  i»rpedo 
casemate,  with  20  per  cent  contingencies  and  10  per  cent  for  contractor's 
profit,  was  $128,610.25. 

On  November  30, 1896,  bids  were  opened  for  this  work,  three  being 
received,  ranging  from  $109,417.39  to  $141,272.04.  There  were  no  funds 
available  for  the  emplacements  at  the  date  of  opening  the  bids,  the  act 
ol  June  6, 1896,  autliorizing  the  Secretary  of  War  to  enter  into  contracts 
for  construction  of  fortifications,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law.  The  contract  was  awarded  to  the 
lowest  bidders,  the  California  Construction  Company,  of  San  Francisco, 
Gal.,  the  date  of  the  contract  being  December  19, 1806,  time  of  com- 
mencement of  work  on  or  before  Febmary  1, 1897,  aud  time  of  comple* 
tion  on  or  before  December  31, 1897. 

The  contractors  commenced  early  in  January  and  during  that  month 
bnilt  a  wharf  and  roadway  to  the  site  of  the  work,  and  made  connec- 
tion by  a  2-lnch  pipe  with  water  system  of  San  Diego,  and  commenced 
excavnting  for  the  site.  The  next  month  concrete  work  was  com- 
menced aud  in  May  work  was  commenced  ou  the  torpedo  casemate. 
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At  the  close  of  the  fiscal  year  the  condition  of  the  work  was  as  follows : 
At  Emplacement  No.  2  all  excavation  on  site  of  battery  is  finished. 
Bxcavation  of  terreplein  is  partly  finished.  The  material  is  day,  mixed 
with  sand,  mostly  made  ^onnd,  and  becomes  very  soft  when  wet.  The 
excavated  earth  has  been  placed  in  embankment  in  front  of  emplace- 
mrat  and  in  traverse.  On  site  of  gun  platform  the  ground  was  wet  and 
very  soft  It  was  excavated  down  to  a  firm  stratum,  then  moist  sand 
was  placed  in  G-inch  layers  and  tamped;  upon  this  the  concrete  was 
laid.  The  bearing  power  of  the  sand  was  tested  before  concrote  was 
laid.  A  load  of  7,6U0  pounds  was  placed  npon  an  area  2  feet  square, 
where  the  foundation  consisted  of  5  feet  of  sand,  underlaid  by  a  firm 
stratum  of  clay,  sand,  and  shells.  Upon  the  application  of  this  load  of 
1,900  pounds  per  square  foot,  a  settlement  of  one-half  inch  took  place 
immediately;  ten  hours  later  an  additional  settlement  of  three  thirty- 
seconds  of  au  inch  had  taken  place.  The  load  was  then  removed  and 
concrete  laid. 

All  concrete  of  this  emplacement  is  finished,  except  about  12  yards 
to  be  ]aid  in  gun  platform  after  base  ring  arrives.  Steel  beams  were 
placed  in  ceilings  of  all  rooms  having  a  span  of  8  feet  or  more.  AU 
ceilings  are  flat.  A  speaking  tube  connects  the  guardroom  of  this 
emplacement  with  the  guanlroom  of  Emplacement  No.  1.  A  narrow 
passage  leads  trom  upper  corridor  of  Eniplaoemeut  No.  2  to  loading 
platform  of  Emplacement  No.  I.  To  furnish  iwintsof  attachment  for 
tackle  used  in  handling  gun  and  carriage,  five  ringbolts  were  set  at 
convenient  points  iu  front  of  gun  and  in  boundary  of  loading  platform. 
An  iron  stairway  has  been  erected,  leading  from  the  terreplein  to  the 
loading  platform.  Two  coats  of  paraffin  paint  have  been  applied  to  all 
walls  which  inclose  rooms  and  which  are  to  be  covered  with  earth. 

The  drainage  system  consists  of  3-inch  cast-iron  pipe  under  concrete 
and  terreplein,  and  3-iucb  drain  tile  around  edges  of  concrete,  all  fall- 
ing to  a  main  drain  of  8-incb  cast-iron  pipe,  it  is  completed  except 
the  3-inch  pipe  under  terrepleiu  and  the  main  8-inch  pipe. 

The  anchor  bolts  for  base  ring  have  been  set;  the  upper  IS  inches  of 
each  bolt  is  free  of  concrete  to  allow  of  slight  horizontal  adjustment| 
if  necessary.  The  trolleys  and  ammunition  lifts  are  in  process  of  erec- 
tion. The  work  remaining  to  be  done  on  this  emplacement  is  com- 
pletion of  excavation  of  terreplein;  suuli  earth  fill  in  parapet  and 
traverse  as  may  be  necessary  after  excavation  is  completed,  laying  12 
yards  of  concrete,  applying  hard  finish  to  rooms  and  passages,  com- 
pleting trolleys  and  lifts  iu  working  order,  placing  cranes,  hanging 
doors,  painting  lumber  strips  for  electric  fittings,  completing  drainage 
system,  and  placing  mouthpieces  and  whistles  iu  speaking  tubes. 

The  engine  and  dynamo  room,  located  in  the  traverse  between  Em- 
placements Nos.  1  and  2,  is  finished  except  laying  floors,  npplying  hard 
finish,  painting  lumber  strips  for  electiio  fittings,  placing  ventilating 
pipes,  and  hanging  doors. 

Emplacement  No.  1  is  nndar  construction.  It  does  not  differ  essen- 
tially from  Emplacement  No.  2.  Excavation  for  concrete  is  finished 
except  for  a  part  of  traverse  wall.  Excavated  earth  was  placed  in 
embankment  in  front  of  concrete.  No  excavation  of  terreplein  has 
been  made.  The  concrete  of  this  emplacemoit  is  two-thirds  done;  all 
lower  rooms  are  covered ;  loading  platform  is  finished.  All  steel  beiams 
have  been  placed  except  those  over  upper  corridor;  they  were  used  in 
all  rooms  and  passages  having  a  span  of  6  feet  or  more.  Part  of  speak- 
ing tube  connecting  relocating  room  and  observing  station  has  been 
laid.  Bolts  for  trolley  beams  are  all  set.  Nearly  all  of  drainage  sys- 
tem is  iu  place.  Nothing  has  been  done  on  gun  platfoxm. 
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Gonerete  Ko.  1  is  made  of  1  part  cement^  3  parts  sand,  8  parts  broken 
stone,  all  by  volame,  measured  loose.  The  following  brands  of  cement 
have  been  used:  Hilton,  Germania  Porta,  White  Brothers,  and  Josson. 
The  sand  is  obtained  on  the  beach  near  the  work.  It  is  clean,  bat  fine- 
grained and  not  sharp;  it  is  the  best  that  has  been  found  near  by  in 
Isixge  quantities.  The  stone  used  for  concrete  is  made  cobbles 
gathered  on  the  beach  and  broken  in  a  Gates  crusher.  It  is  clean, 
hard,  and  sharp. 

The  concrete  is  mixed  in  a  Bansome  mixer.  Each  batch  consists  of 
1  cubic  foot  of  cement  and  corresponding  amounts  of  sand  and  stone. 
Attw  having  been  given  ten  tarns  in  the  mixer  the  concrete  is  emptied 
into  a  baoket,  which  is  s^ng  to  the  part  of  work  niider  coustniction 
by  a  derrick.  The  concrete  is  then  spread  in  6-inch  layers  and  tamped 
with  iron  tampers. 

Large  stone  in  embedded  irregnlary  in  Ko.  1  concrete.  It  cornea  from 
the  quarry  near  the  Sweetwater  Dam  and  is  of  good  quality.  It  is 
used  in  masses  varying  from  hand  stone  up  to  5  tons.  Stones  are 
placed  not  closer  to  OEich  other  than  6  inches  and  concrete  is  tamped 
around  and  between  them. 

Ko.  2  concrete  is  made  of  1  part  cement  to  3^  parts  of  mixed  sand 
and  gravel.  It  is  mixed  by  hand  and  is  used  in  a  G-inch  layer  wherever 
a  smooth  surface  is  required.  Ko.  1  and  Ko.  2  are  laid  at  the  same 
time  and  are  tamped  together  to  make  a  good  bond. 

One  dorriok  handles  Ko.  1  concrete,  another  handles  Ko.  2  concrete 
and  large  stone. 

Floors  of  platforms  and  rooms  sabject  to  wear  are  made  6  inches 
thick.  The  lower  5^  inches  consists  of  1  part  cement  to  6^  parts  sand 
and  &ae]y  broken  stone,  made  i>oor  in  sand  so  as  to  leave  a  rough  8ur< 
face  to  bond  with  the  top  layer,  which  is  three-fourths  of  an  inch  thick, 
of  1  part  cement  to  2  parts  sand,  floated  smooth.  The  top  of  emplacement 
not  subject  to  wear  is  made  6  inches  thick,  the  lower  5^  inches,  same 
as  above,  and  the  top  three- fourtlis  of  an  inch,  of  1  part  cement  to  1^ 
parts  sand.  All  these  surfaces  have  a  slight  inclination  to  prevent 
water  standing  on  them. 

Air  spaces  3  to  4  inches  thick  were  placed  around  rooms  and  pas- 
sages 1  to  2  feet  from  walls.  They  extend  from  below  the  floor  to  the 
level  of  the  ceiling,  and  arc  drained  by  iron  pipes  communicating  with 
general  drainage  system. 

The  site  of  mining  casemate  has  been  excavated  down  nearly  to  the 
grade  where  concrete  is  to  begin.  Ko  other  work  has  been  done  on 
casemate. 

M&nejf  gtatemenU. 

TWO  10-INCH  OUM  BATTUtr  ON  DISAPPHARINO  CARRIAaRS. 

Anioantfl  allotted  by  Department  letter*  of  December  IS,  1896,  and  March 

27,  1897  $115,000.00 

Jnne  SO,  1897,  expended  during  fiscal  year   60, 201. 77 

Jnno  30^  1807,  balanoe  nnexpended   64, 798. 38 

Nam. — This  inolndee  the  snm  of  48,000  i^otted  for  expensfle  ontelde  of  payments 
to  contraetor,  of  which  t9,889.86  baa  bean  expended. 

TOSFBDO  CA0KHATR. 

November  7, 1896,  amount  allotted   fS,  030. 00 

June     1697,  expended  during  fiscal  year   189. 00 

Jnne  30, 1897,  balance  nnexpendeil   7, 841. 00 
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On  June  17, 1897,  a  project  was  submitted,  in  obedience  to  D^ar^ 
ment  instructions,  for  coustrncting  another  or  the  third  emplacemenfc 
of  this  battery  at  an  estimated  cost  of  $49,630.22.  This  estimate  was 
based  on  the  last  contract  figares  obtained,  but  it  was  thought  that 
cheaper  figures  ought  to  be  received  for  tus  new  emplacement,  par- 
tacolarly  as  there  would  be  no  uncertainty  about  the  money  being  avail- 
able and  as  the  contractors  were  already  established  there  with  wharf, 
water  supply,  plant,  and  workmen.  It  was  therefore  recommended 
that  bids  be  solicited  and  that  if  the  lowest  exceeded  $45,000  all  of  the 
bids  be  rejected  and  the  work  done  by  hired  labor. 

Sites. — In  pursuance  of  authority  of  Secretary  of  War  of  October  16, 
1896,  40.63  acres  of  land  was  purchased  at  a  oost  of  $2,031.60  for  the 
site  of  a  proposed  mortar  battery. 

Money  statement, 

October  17,  1896,  amount  allotted   $2, 500. 00 

June  30,  1897,  expended  during  fiscal  year   2, 066.  70 

Jane  30,  1897,  balance  unexpended   433. 30 

Abttraets  ofhidafor  oonatrxustxng  a  Ivso  10-inch  gun  battery  on  disappearing  oarriaget  amtt 
torpedo  catemate  at  San  Diego  Harbor,  CaHfomia,  oalM/or  bj/  wfvertiaanent  of  Novem- 
bor  9,  1S96,  and  opened  November  SO,  1896,  ig  Maj.  Ckm.  E.  L.  B.  Dacit,  Corpa  of 
Ungineera,  United  Slatet  Army, 


Ho.  Blddor. 

Add  IMS. 

Amount 

of  bid. 

Sui  Itiego,  CftI  

«U1. 278.04 
134,3711.72 
I0>,417.3» 

3  1  CsIIlbniU  OonstracUon  Co  

 do  

I 

Note. — The  different  items  of  the  vork  were  bid  for  separately :  Excavation,  fill, 
and  oonrrote,  by  the  cubic  yard ;  steel  beams,  bolts,  etc.,  by  the  pound ;  gaa-metal  fiU 
tings,  etc.,  for  same^  by  the  pound ;  pipe,  by  tbe  linear  foot;  lumber,  by  thetbouMod 
feet;  ammunition  lifts  and  cranes,  at  so  much  a  piece;  all  materiui  to  be  bid  for  in 
place. 

lAtt  of  oil  contract  in  force  June  SO,  1897. 


Work. 

Coutraotor. 

Date  of 
oontraot. 

Deo.  ID,  tSW 
Har.  2, 1897 

Approved 
by  Cfalef 
of  Engl- 

neora. 

Approved 
by  Beore- 
tory  of 
War. 

Time  of  be- 
gin B  lug 
work. 

Titnoof 

oompleU<Hi. 

1.  ConitTDGtlon  of  n 
twolO-inohgun  bnt- 
tery  on  diwppcar- 
ing  wrriagea  and  a 
toipedo  cnaemAte. 

3.  Contraot  Biippte- 
meDtary  to  abore 
for  adaltiomil  artl- 
olea  and  changM. 

California 
conatrao- 
tlou  Co., 
San  Fran- 
claoo,  CaL 
 do  

Jan.  22. 1897 
lfar.SS,18V7 

Feb.  1,1807 

On  approv- 
al of  Gon- 
tnot. 

Deo.  81,1897 
Do. 

Apr.  2. 1M»7 

3U. 

DEFENSES  OF  SAN  FRANCISCO,  CALIFORNIA,  ON  SOTTTH  SIDE  OF  BAT. 

OfScer  in  charge,  Col.  Charles  Snter,  Corps  of  Engineers;  assist- 
ants, Capt.  Joseph  £.  Kuhn,  Corps  of  Engineers,  nntil  July  26, 1890, 
and  Lieat.  Charles  L.  Potter,  Corps  of  Bugiueers,  since  September  6, 
1896. 

Conatruetion  of  gun  and  mortar  batteries. — At  the  end  of  the  last  fiscal 
year  the  only  operations  in  progress  wore  the  installation  of  ammani- 
tion  conveyors,  etc,  in  Mortoi'  Battery  No.  1. 
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TJudor  the  appropriation  for  gun  and  mortar  batteries  made  by  act 
approved  Jane  ti,  lti9C,  an  allotmientof  $168^000  was  made  for  contiuuinfir 
work  on  these  defenses  of  San  Francisco.  The  armament  to  be  pro- 
vided for  was  as  follows,  viz :  One  12-inoh  B.  L.  rifle,  to  be  moanteu  on 
Orozier-Buffington  disappearing  carriage;  two  12-inch  B.  L.  rifles,  to  be 
monnted  on  nondisappearing  carriages;  two  6-incb  rapid-fire  guns. 
The  plans  for  Emplacement  No.  8  were  approved  Sejitember  12,  1896, 
and  constrnction  began  in  October,  189G,  Plans  for  Emplacements  Nos. 
18  and  19  were  approved  November  20, 189G,  and  coustraction  began 
immediately.  Nothing  could  be  done  about  the  rapid-fire  guns,  as  no 
information  was  available  relative  to  the  mounting. 

Every  effort  was  made  to  hasten  the  constoaction  of  these  works  so 
as  to  have  them  ready  for  their,  armament  by  December  1,  but  this 
proved  im]>racticable  owing  to  frequent  heavy  rains  which  rained  the 
roads  and  rendered  the  hanling  of  rook  well-nign  impossible.  However, 
all  three  platforms  were  ready  for  the  guns  by  the  end  of  December, 
and  the  concrete  work  at  Emplacement  No.  8  was  well  advanced.  It  was 
completed  in  January,  1897,  and  the  coucrete  plant  ti'ansferred  to  Nos, 
18  and  19.  The  weather  conditions  were  greatly  improved  in  the  case 
of  these  latter  emplacements  and  they  were  built  with  great  rapidity. 
At  the  close  of  the  year  all  three  emplacements  were  completed  with 
the  exception  of  some  interior  ironwork,  and  for  Nos.  18  and  19  car- 
riages had  been  received,  aud  one  gun,  whicli  has  since  been  mounted. 

More  or  less  work  has  been  done  during  the  year  about  all  the  earlier 
bailt  emplacements.  At  Mortar  Battery  No.  1  the  installation  of  ammu- 
nition conveyors  and  firing  circuits  was  substantially  completed  and 
the  new  exterior  firing  room  built.  At  Emplacements  Nos.  14, 15,  and 
16,  for  12-inch  guns,  the  macadam  terrepleins  were  removed  and  con- 
crete pavement  snbstitnted.  A  guard  and  relocator  room  with  observa* 
tkai  station,  speaking  tnbes,  etc.,  is  in  process  of  oonstmotion  and 
nearly  oompletod  at  Emplacement  No.  14.  At  Emplacements  Nos.  11, 
12,  and  13  tannels  have  been  cat  throngh  the  masonry  to  give  access 
to  the  counterweight  wells,  and  the  terrepleins  of  these  works  will  also 
receive  a  concrete  pavement.  Some  ironwork  still  remains  to  be  done, 
having  been  postponed  pending  the  mounting  of  the  guns. 

During  the  year  there  were  received  two  12-inch  guns,  three  12-inch 
nondisappearing  carriages,  and  one  10-inch  disappearing  carriage. 
Two  12-inch  guns  and  carriages  have  been  mounted  at  Emplacements 
Nos.  14  and  18,  and  two  10-inch  guns  and  carriages  at  Emplacements 
Nos.  11  and  12.  The  third  10-inch  carriage,  while  being  mounted  at 
Emplacement  No.  13,  was  broken  by  the  falling  of  the  counterweight. 
All  this  work  was  done  under  the  direction  of  Lieutenants  Miley  and 
Kandolph,  acting  ordnance  officers  at  the  presidio.  The  labor  was 
ftimished  by  details  from  the  artillery  troops  in  garrison  and  from  the 
hired  laborers  of  the  Eogiueer  Department. 

Owing  to  the  unsatisfactory  character  of  the  water  supply  to  the 
batteries,  a  new  plan  was  projected  for  four  reservours  on  Bob  Hill, 
Kupplied  by  the  quartermaster's  pumping  plant  near  Mountain  Lake, 
This  plan  having  been  approved,  the  first  j'eservoir  of  the  series  was 
built  and  aJl  pipe  connections  made.  As  long  as  the  water  supply 
holds  good  this  arrangement  promises  to  be  very  satisfactory. 

On  May  25, 1897, 1  was  informed  that  plans  submitted  for  Emplace- 
ments Nos.  9  and  10,  for  10-inch  rifles  on  United  States  carriage,  model 
1896,  had  been  approved  and  an  allotment  of  $57,000  made  for  their 
amstruction.  On  June  14, 1897,  1  was  forther  informed  that  plans  for 
a  mortar  battery  of  sixteen  12-iuch  rifled  mortars  had  also  been 
apjnvved  and-  an  allotment  of  $1<H^000  made  for  its  eoDStruction. 
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Work  has  been  began  at  both  places,  and  will  be  pnsbed  as  aotirely  as 
possible  BO  as  to  get  the  heavy  .work  done  before  the  winter  rains  set 
in.  The  rapid-fire  emplacements  will  also  probably  be  constmoted 
during  the  season.  ^ 

Preservation  and  rerpair  of  forti/Utatione. — Operations  nndor  tlua 
appropriation  have  been  oonftued  to  care  of  property  and  minor  Tepaira 
to  the  works.  A  fort  keeper  was  employed  thronghont  the  year.  In 
addition  a  landslide  in  Mortar  Battel  Ko.  1,  caused  by  heavy  rfuns, 
has  necessitated  repairs  to  the  slopes,  and  foor  platforms  for  ^inohoon- 
verted  rifles  have  been  nearly  completed. 

At  the  beginniDg  of  the  year  Gapt.  Josei)h  E.  Enhn,  Corps  of  Engi- 
neers, was  in  immediate  charge  of  these  works,  ander  Colonel  Snt^s 
orders.  He  was  relieved  on  July  26.  On  September  6,  First  Lieut. 
Ohsffles  L.  Potter  reported  for  duty  and  was  given  the  same  chaige, 
which  be  has  filled  very  satisfactorily  thronghout  the  year.  A  copy  of 
his  report  is  appended  for  fuller  information  as  to  dewls. 

AUotmenU, 

OUN  AND  HOBTAH  BATTKHIKB. 

EmplAoementB,  etc. : 

September  11, 1890  (aot  Angiut  18, 1890)  flOO,  000.00 

March  10,  1891  (act  Aagast  18,  1890)   101,000.00 

July  2, 1891,  coment  (act  February  24,  1891)   1^  000. 00 

September  29,1891,  cement  (act  Febraary  24,  1891)   10,00a00 

Norember  9, 1891,  oemeut  (act  Febrnary  24, 1891)   6,  OOaoO 

December  4,1891,  cement  (act  February  34, 1891)   6,000.00 

December  23, 1891,  cement  (act  February  24, 1891)   L  000. 00 

January  30, 1892,  cement  (act  Febnuvy  24, 1891)   10^  000. 00 

February  17, 1892— 

Act  AnguBtl8,1890   $59,000.00 

Act  February  24, 1891   87,332.00 

  146>3S2.0O 

897,  moo 

February  4,  1893,  authority  to  api^  to  oonetmotion  of 
mortar  battery  No.  1 — 

Act  Auguet  18, 1890   $46,000.00 

Act  February  24, 1891   70,  lia  60 

June  8,  189^  trau^erred  to  mntar  battery  No.  1  (aot 

Auffust  18, 1890)   I,60a00 

October  6, 1898, withdrawn  (aot  Febrnary  34,  1891)   10,GOaOO 

March  3, 1884,  withdrawn  (aot  February  24, 1891)   3, 600. 00 

  130,718.50 

Balance   366,613.60 

Onn  platforms,  etc.  (10-inoh  gone,  emplaoementB  11, 12, 13) : 

May  28, 1895  (aot  Angnst  1, 1894)   fi,  000. 00 

June  15, 1895  (act  March  2, 1895}   8,838.00 

November  16, 1896,  traoaferred  irom  mortar  platfonua  (act  Aagnat  1, 

1894)  ;   3,11(0.23 

Total   15,988.23 

Gun  platforms,  etc.  (12-iQch  guns,  emplaoemMita  1^  16) : 
December  14, 1895— 

Act  August  1,1894   $4,627.66 

Aet  Hareh2, 1886   972.46 

  5,600.00 

September  16, 1806,  tranaferred  to  platform  of  emplaoe- 

ment  No.  8  (act  Maroh  2,  1896)   681. 90 

November  20, 1896  tnuuArred  to  mortar  battery  No.  1  (aot 

Maroh  2, 1886)   126.00 

  81ft  90 

Balance   4,783.10 
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GuD  pltttfomis,  eto.  (ISAaah  gan,  emplacemont  16) : 

September  29,  1894  (act  Augost  1,  18ftl)   $4, 000. 00 

November  15, 1895,  vittadrawa  (act  AagOBt  1. 1891)   1,101.57 

Balance   2,898.43 

Mortar  battery  No.  1 : 

Febrnary  4, 1893,  aathwity  to  apply  to  omistmotlon  of  mortar  battery 
No.  1,  ftom  txmAt  allotted  for  omplaoemtHitt,  etc — 

Act  August  18,  1890  «4B,  000. 00 

Act  Febrnary  24,  1891    70,118.60 

  115,118.50 

Jnne  8, 1896,  transferred  f^om  ei^Iaoements,  eto.  (act  Angnat  18, 1890.  1, 500. 00 
November  20, 1896,  transferred  Irom  12-tnch  gan  platforms,  emplaoe- 

mautB  14,  IS  (net  March  2, 1895)   125.00 

November  20,  1896,  teaniferred  from  emplacements,  eto,  (act  Jane  6, 

1896^   275.00 

117,018.60 

December  31, 18%,  withdrawn  (act  February  34, 1891)   ^118.60 

Balance   Ill,  900. 00 

Uortar  platforms,  etc : 

March  14, 1893  (aot  Febrnary  18, 1808)   10,000.00 

September  6,  1894  (act  Aagnst  1,  1881)   25, 641. 00 

35.641.00 

November  15,  1895,  withdrawn  (aot  Augast  1, 1894)   f8,526.98 

November  16,  1895,  transferred  to  lO-lnch  gnn  platfonns, 

emplacementB  11, 12,  IS  (aet  Angost  1, 1^)   2, 160. 23 

  6,676.20 

Balance   39,964.80 

Emplacements,  etc. : 

JuTy  3,  1896,  (act  Jnne  6,  1896)   168, 000. 00 

September  15, 1896,  transferred  from  13-inoh  gnn  platforms,  emplaoe- 

ueuts  l4, 16  (aot  March  3,  1886)   691. 90 

168,691.90 

November  30,  1896,  fctanaferred  to  mortar  battery  No.  1 
(act  June  6,  im)   WS-OO 

February  11,  1897,  transferred  to  water  supply  (aot  June 
6,  1896)  :   9,300.00 

December  16,  1896,  withdrawn  (aot  Jnne  6, 1896)   12, 000. 00 

  21,575.00 

Balance   147,116.90 

Water  supply  for  defensive  works : 

February  11,  1897,  transferred  from  emplaoements,  eto.  (act  June 

6,1896)   9,300.00 

Emplacements  9  and  10: 

May  25, 1897  (act  March  3, 1897)   57, 000. 00 

Mortnr  battery  No.  2 : 

June  14,  1897  (act  March  3,  1897)   108,000.00 

GUN  AND  HORTAK  BATTKBISS. 

Jnly  1, 1896,  balance  unexpended   H,  868. 19 

Jnne  80, 1897,  amount  ttzpended  during  fieoid  year   4, 800. 72 

Jnly  1,  1887,  balanoe  unexpended   67.47 
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Gun platformt,  etc.  (lOAnek  ffunt,  emplacemmta  12,  IB,  jfJ). 


July  1,  1896,  baluiee  nnexpended   9609. 9i 

June  30,  1897,  amount  oxj)«nded  during  fiscal  year   58, 25 


July  1,  1897,  balance  unexpended   611. 72 

Oun  platforms,  etc.  {IS-inch  gnns,  emplacementa  14, 15). 

July  1,  1896,  balance  unexpended   $816.  90 

June  30,  1897,  amonut  transferred  daring  fiscal  year: 

To  platform  etuplacem«nt8.-   .  9681.90 

To  mortar  battery  No.  1   125. 00 

  816.90 

Mortar  Hatt«ry  Ne.  1.  i 

July  1, 1896,  balance  unexpeuded   $^970.41 

November  20,  1896,  by  transfer: 

From  emplacements,  etc   $275.00 

From  12-incli  gun  platforms,  emplacements  14, 15   1^.  00 

  400.00 


4, 37a  41 

Jnue  30, 1897,  amount  expended  during  flsoal  year.   4, 271. 06 


July  1, 1897,  balance  unexpended  99.36 

JBmpIaoetnent*,  ete. 

July  3, 1896,  amount  allotted  (168,000.00 

September  15,  1K96,  transferred  from  12-inch  gun  platformu,  emplaoe- 
■    mentsU,  15   691.90 


168, 691.ro 

November  20, 1896,  transferred  to  mortar  battery  No.  1   $276. 00 

February  11, 1897,  transfemHl  to  water  supply,  Fort  Point   9,300.00 

December  16,  1896,  withdrawn   12,000.00 

  21,576.00 


147,116.90 

June  30,  1897,  amount  expended  during  fiscal  year   89, 935. 66 


July  1,  1897,  balance  nnexpended   67, 181.34 

July  1, 1897,  outstanding  liabilities   $3, 302. 37 

Jnly  1,  1897,  amount  covered  by  nncompleteil  contracts   33.81 

  3,335.08 


Jnly  1,  1897,  balance  avaUable   53,846. 16 

EmplacetneHtt  9  and  10. 

May  25,  1897,  amount  allotted  $67,000.00 

Juno  30,  1897,  amount  exiwnded  daring  fiscal  year   748.35 


July  1,  1897,  balance  unexpended   56,261.65 

Jnly  1,  1897,  oatntanding  liabilities  $16, 078. 34 

July  1,  1897,  amount  covered  by  uucoraploted  contracts   34,  111.  12 

  39,189.46 


Jnly  1,  1897,  balance  available   17, 0^.  19 

Mortar  liatt«ry  No.  S, 

June  14,  1897.  amount  allotted  $108,000. 00 

July  1,  1897,  outstanding  liablities   $266.26 

Jnly  Ij  1897,  amount  covered  by  mieompleted  contracts   11,861.63 

  12^127.78 


Jnly  1,  1897,  balance  aToilable  ,   96, 873. 23 
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Water  wpply  for  de/etuive  vorlea. 

Pobnuoy  11, 1887,  by  transfer  from  «mplac«ment«,  etc   $9, 300. 00 

Jiuie  30,  ISffl,  ftmonnt  expended  dnriug  fiscal  year   9, 025. 07 

July  1,  1807,  balanoe  nnexpended   374. 93 

July  1,  1897,  ontstandiDg  liabilities   274.93 


EXTBACT  PnOU  RKPURT  OF  FIRST  UEUT,  CUARLBS  L.  POTTXR.  CORPS  OF  KHQIHIEERS. 

MORTAR  BATTERY  NO.  1. 

JmmuntUon  mrrjer.— The  inatallation  of  aminnnition  carrier  in  toe  oattery,  which 
wns  begun  daring  the  pruTiouH  year,  has  Ireeu  completed,  and  the  total  amount  of 
money  expended  thereon  during  the  year,  $1,762.70. 

jPHritiff  room. — A  new  liriug  room  has  been  built,  at  ft  cost  of  $1,336.25. 

f^riHg  eiroaita,  etc. — A.  new  firing  circuit  has  been  installed.  The  four  gans  of  each 
pi  t  are  connected  to  a  switch  board,  which  stands  at  the  entrance  to  the  gallery  &om 
the  pit.  It  is  intended  to  fire  each  pit  separately  from  this  point,  so  that  the  firing 
connections  are  made  with  the  gnns  right  iuftont  of  the  operator.  By  manipulating 
the  switches  the  guus  in  any  pit  can  be  fired  in  succession  as  rapidly  as  the  exploder 
can  bo  worked,  or  any  number  of  guns  can  be  fired  at  once  in  multiple  arc,  if 
iletnired.  In  addition  to  this,  the  electric  lights  have  l>eem  extended  to  the  firing 
room.  The  total  ooet  of  this  work  hue  been,  op  to  Jime  $320.70.  There  is  still  a 
little  work  to  he  done. 

Ci^cs  srpntfM  and  emtiiiffSMciw. — The  amount  expended  under  thia  head  is  $799,90. 

Jeecapifslaffvii. 


Ammnnition  carrier  $1,702.70 

Firing  room   1,336.25 

Firing  circuits   233.70 

Office  expenses,  oto   799. 90 


Total   4,021.iS6 


WATBR  SDPPLT. 

The  new  water  supply  for  the  batteries  has  been  pat  in  and  the  reservoir  oonneeted 
with  the  pumpiug  station  Iwlougiog  to  the  Quartermaster's  Department.  The  work 
is  nearly  completed,  there  being  some  small  items  and  an  clrctrical  indicator  yet  to 
be  unt  in,  and  for  which  there  is  no  money  available  at  present.  Cost  to  June  30, 
$»,£s.33. 

EMPUCEHENTS  11  TO  16,  INCLUHIVR. 

The  principal  expenditares  from  this  allotment  hare  bf«eu  fbr  current  expenses, 
together  with  small  matters  of  repair  or  ohange  from  time  to  tims^  and  the  monnting 
ofguns. 

The  expenditures  ore  us  follows: 


Mounting  guns   $463.45 

Repairs  to  carts  and  wagons    ^    44.57 

Shoeing  Governinent  horses   50.11 

Running  water  supply  _  120.78 

Repairs  to  buildings   167.25 

Feeding  Government  horses   215.17 

Office  expenses   660.00 

Incidentals   84.09 

Looks  for  doors   43.81 


Total   1,748.33 


lO-INCR  GOV  PLATFORMS,  KafPLACKMBITTS  11,  13,  AMD  13. 

The  only  work  nndar  this  oUolment  has  been  the  finishing  f»f  the  top  of  the  olat- 
fimn  at  emplacement  11,  at »  cost  of  $68.25. 

BHa  97  iS 
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XUPUCiEKKNTS  8, 18, 19  A-ND  lUPBOVBMSMTB  AT  XHPLA.CIKKNTB  11  TO  16. 

Bmplaoement  No.  8. — Wotk  was  begun  on  this  emplacement  in  October,  uid,  with 
the  exception  of  a  few  Hmall  matters,  is  finished.  The  work  was  carried  on  with 
a  view  to  getting  it  done  at  the  earliest  date  possible.  The  season  of  the  year 
in  which  the  work  was  done  was  about  the  worst,  bat  it  bo  happened  that  material, 
especially  rook  and  cement,  were  mach  cheaper  than  now,  ana  for  that  reaeoa  ths 
ooflt  of  the  work  was  brongnt  down  quite  low.  ' 

The  cost  of  the  work  was  as  follows: 


Excavation : 

Slopes,  8,913  oubio  yards,  at  44.7  cents  per  yard   $3, 983.06 

Works,  4,234  cubic  yards,  at  43.3  cents  per  yard   1, 790. 98 

Fill: 

4,245  cubic  yards,  at  38.4  cents  per  yard   1, 630. 07 

Concrete : 

Traverse  and  parapet- 
Concrete,  ^,674  onblo  yards,  at  $4.28   1B^641.10 

Rabble,  330  onbic  yards,  at  $2.66   874.50 

Platforms,  683  oubio  yards,  at  $4.50   2,  658. 4M 

Forms  for  concrete   3, 213. 94 

Plasterine  and  paraffin  painting   246.92 

Grading,  loaraiue,  and  seeding  slopes  (U )  _  540. 70 

Drains  and  ventilation  (U)   308.60 

Doors  and  hangings  (U)   S98. 00 

Concrete  sidewalk  flnish,  4,575  square  foet,  at  15  cents   686. 25 

Anchor  bolts   162.58 

Steel  beams  for  magazine rooA    460.58 

Speaking  tubes   24. 57 


Total   3i,500.93 


Besides  the  items  marked  U  (oufinished),  there  ue  the  steps,  cranes,  and  trolleya 
to  go  in  and  asi)halt  finish  to  be  put  on. 

The  redaction  of  concrete  over  the  estimate  is  due  to  the  fact  that  wherever  rook 
was  encountered  in  the  mosses  of  oonorete  it  was  left  in  place,  and  also  to  the  build- 
ing of  less  of  Emplacement  No,  7  than  was  intended  at  the  time  the  estimate  was 
made. 

EmplaoommU  18  and  These  emplacements  are  nearly  finished,  the  remaining 
work  being  to  concrete  the  terrepleins,  fence  the  battery,  put  in  machinery,  hang 
doors,  and  put  on  asphalt  finish. 

The  cost  of  the  work  is  as  follows: 


Excavation,  6,636  cubic  yards,  at  61  cents  $4, 047. 96 

Fill,  7,135  cnbio  yards,  at  44.9  cents   3^203.53 

Concrete : 

Traverse  and  parapet — 

4,300  cubic  yards,  at  $4.24    18, 233. 00 

Bubble,  260  cubic  yards,  at  $3.14   816. 40 

Oun  platforms.  276  cnbio  yards,  at  ^.73   1, 581. 48 

Forms  for  concrete   2, 425. 60 

getting  2  base  rings  and  flniahiug  platforms   2^.  24 

Grading,  loaming,  and  seeding  slopee   960. 00 

Drains  and  ventilation   965. 4S 

Steel  beams   613.01 

Plastering  and  paraffin  painting   377. 21 

Anchor  bolts   137.27 

Speaking  tabes   40.09 

Doors  and  batiginga  (U)   429. 79 

Sidewalk  flnish,  2,928  square  feet,  at  12.3  cents   360. 14 

Woodfm.  steps  ■   44.07 

Cement  washing   43.00 


Total   34,469.14 


ImprwmmUt  ai  EmplacefMntt  11  to  iff.— The  terrepleins  at  Nos.  15  and  16  are  done; 
the  three  manholes  to  the  counterweight  wells  Kos.  11-13  are  done  -  the  excavation 
for  the  goard  and  relocator  rooms  at  No.  14  is  done. 


The  ezpenditnm  hare  been  as  follows: 

Three  manholes  ....^   $130.30 

Concrete  for  terrepleins,  120  cubic  yards,  at  $4.53.   643.00 

Cement  finish,  3,264  square  feet,  at  5  cents   163. 20 

Setting  base  ring  at  No.  U   115.87 
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Guardi'ooiD: 

Excavation,  310  oabio  yarda,  at  90  oents   1379. 00 

FonnB   83.00 

Steel  beatnfl   131.  JO 

Concrete,37  onble  yaida,  at  $6   163.00 


Total   1,617.37 

laoMMtel  exp«MM. 

Cement  sbed   696. 63 

Hepaira  to  buildiDgs   465. 28 

Toolhoaao   133.09 

Kepaira  to  water  supply   837. 62 

Couorete  plant   4, 124. 49 

ReMtting  name  at  Emplaoements  Noe.  18  and  19   984.  'iS 

DiamonntiDE  IS-inoh  gqns   104. 00 

Cement  testing   701.91 

Repairs  to  roade  ^   3, 183. 99 

Bepairs  to  carts,  wagOBB,  and  tools   410. 23 

Oeoeral  blacksmitbinff   1, 850. 00 

Heating,  lighting,  ana  care  of  qaarters   850. 00 

Stable  supplies,  eare  of  stablea,  and  feeding  Goveninient  hones   1, 696. 39 

Seraping  sand  for  EmplaoementB  Kos.  9  and  10   228. 22 

Surrey  of  now  batteries   102. 00 

Uounting  guns  and  BhlimiDg  gun  carriage   687. 00 

Tools  .VlT.T  f:.  „.   790. 21 

OfBoe  expenaes   5,799.04 

Holidays  and  Snnday  watchman   1, 055. 00 


Total   34,660.40 

As  A  total  resolt  we  havo  tho  following: 

EmplaeemontNo.8  ^SOO.93 

Eniplacementa  Noe.  18  uid  19    34, 460. 14 

ImproToments  Nos.  11-16   1,617.37 

InSdentals  24,660.40 


Totalooet   93^337.08 


Tbe  cost  of  oxcaTation  is  above  what  it  would  hare  been  had  the  season  been  more 
favorable.  Tbe  original  cost  of  tbe  plant  was  largely  increased  by  an  attempt  to 
use  some  old  machinery  on  hand  which  had  to  be  discarded  and  new  maohtnery 
purchased. 

The  itwn  for  nmair  to  roads  is  rery  large  on  aooonnt  of  the  ftot  that  tiia  zeaerva- 
tiou  roads  cat  up  osdly  during  the  winter  rains  and  had  to  be  planked  io  order  to 
canr  on  the  work,  and  after  the  work  waa  finished  it  waa  neeeaBary  to  cover  the 
road  for  several  hundred  feet  with  macadam. 

KHPLAGBHKNT8  9  USD  10. 

Work  waa  started  early  in  Juno,  and  at  the  end  of  the  month  the  excavation  was  - 

finished  and  a  portion  of  the  concrete  of  the  floors  pnt  in,  the  plant  partially  pat  np, 
and  some  forms  made. 
The  expenditures  are  as  followa: 


Excaration   $3,066.12 

Setting  up  plant   415. 02 

Forms  for  concrete   420. 11 

Cement,  cost  and  storage   11,067.97 

Concreting   48. 00 

Drains   88.06 

Seraping  sand   99. 55 

Backfilling  60.00 

Office  expenses   475. 00 

Steel  beams   068.66 

Forage,  ahoeing,  and  repairs   109. 21 


Total   16,836.60 


HOBTAB  BATTBBT  Na  3. 

Work  was  begun  In  Jnne^  and  the  uqmiditnre  of  $866 J6  was  for  clearing  aite  taoA. 
laying  ont  the  work. 
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3  V. 

DEFENSES  OF  MOUTH  OF  COLUMBIA  RIVER. 

Officer  in  cbarge,  Oapt.  Walter  L.  Fisk,  Corps  of  Engineers,  with 
Lieut.  Clement  A.  F.  Flagler,  Corps  of  Engineers,  under  his  immediate 
orders^  Division  Engineer,  Col.  Cbarles  E.  Suter,  Corps  of  Engineers. 

The  projecteil  work  ander  these  allotments  comprises  at  ])rosent  tour 
emplacements  for  10-inch  B.  rities  on  disappearing  carriages  (three 
Ij.  F.,  model  1894,  one  L.  F.,  model  1896),  two  emplacements  for  8  Inch 
B.  L.  rifles  on  disappearing  carriages,  L.  F.,  model  1S96,  and  two 
mining  casemates. 

A  provisional  allotment  ftom  appropriation  for  gnu  aud  mortar  bat- 
teries, act  of  June  6, 1896,  was  made  Jane  30, 189G,  to  cover  all  of  the 
above  project,  except  one  10-iuch  emplacement  aud  tbe  two  mining 
casemates.  The  excepted  10-inch  emplacement  was  inclnded  iu  the 
allotment  of  9258,000  on  November  5, 1896,  on  recommendation  from 
tliis  office  to  the  effect  that  such  an  emplacement  could  be  constructed 
within  the  original  allotment  without  increfise.  Allotments  of  6,000 
and  7,500  were  made  on  N^ovember  5  and  13,  respectively,  from  the 
appropriation  for  torpedoes  for  harbor  defense,  acts  of  March  '2, 189o, 
and  June  6,  1896,  for  the  mining  casemates.  An  allotment  of  $500 
from  appropriation  for  guu  and  mortar  batteries,  act  of  June  6, 189(?, 
Wiis  made  February  11  for  the  construction  of  manholes  in  three  of 
the  10-inch  emplacements. 

Ten-inch  gun  battery. — Plans  and  estimates  submitted  for  the  cou- 
struction  of  Emplacements  Nos.  2, 3,  aud  4  were  approved  November  "i, 
but  work  began  before  this  dnte,  under  permission  granted  ft*om  the 
OfBce  of  the  Chief  of  Engineers,  under  date  of  September  1,  1896. 

Authority  having  been  granted  to  use  for  this  work  the  plant  of  the 
improvement  of  the  mouth  of  the  Columbia  Kiver  (comprising  wharf, 
quarters,  sliops,  storehouses,  hoisting  engines,  pumps,  locomotives, 
cars,  tracks,  steam  tug,  and  barges),  it  was  necessary  to  construct  only 
a  plant  for  mixing  and  placing  concrete  and  for  receiving  and  storing 
materials.  This  plant  comprised  a  double  concrete  mixer,  consisting 
of  2  cubical  steel  boxes,  4  feet  on  the  edge,  with  necessary  machinery 
for  operating,  4  iron  hoisting  Imckets  capable  i>f  handling  one  charge 
at  a  load,  12  steel  mining  cars  for  placing  concrete,  aud  all  necessary 
tools  for  mixing,  handling,  and  finishing  concrete. 

A  steam  shovel  was  purchased  ft-om  the  Marion  Steam  Shovel  Com- 
pany, of  Marion,  Ohio,  for  the  purpose  of  excavating  sand  for  the  fill 
in  tbe  parapet  and  parados  of  the  battery.  The  shovel  is  a  35-ton 
shovel,  with  dippw  of  1^  cubic  yards  capacity,  and  cost  $5,000  at  the 
factory.  It  is  guaranteed  to  a  capacity  of  1,000  cubic  yards  in  eight 
hours,  and  has  excavated  on  this  work  as  high  as  1,400  cubic  yards  in 
such  a  day. 

Extensive  changes  were  necessary  in  the  Columbia  River  plant; 
adapting  the  barges  and  railroad  cars  for  carrying  crushed  rock  and 
sand,  arranging  dump  cars  for  the  sand  fill,  etc.  It  was  nlso  necessary 
to  build  a  mixer  house,  76  feet  higb,  to  lay  railroad  tracks  to  the  bat- 
tery iu  front  and  rear,  and  to  construct  an  inclined  railroad  trestle, 
rising  to  a  height  of  20  feet  above  the  ground  for  carrying  materials  to 
the  plant.  The  rails  used  for  this  track  were  taken  up  from  the  jetty 
tramway. 

All  tbe  above  plant  except  the  steam  shovel  was  in  place  and  con- 
creting commenced  October  20,  It  was  carried  on  nearly  continuously 
from  this  dat-e  until  March  3, 1897,  when  all  of  the  couoietefor  Emplaoe- 
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inent«  Nos.  1, 2, 3,  and  4  was  in  place,  excepting  that  for  the  electric-ligbt 
station  and  certain  small  retaining  walls  and  road  gutters. 

These  four  montlis  of  construction  are  the  worst  of  the  Oregon  rainy 
season;  most  of  the  layiiig  of  concrete  and  a  part  of  the  construction 
of  the  plaut  was  carried  on  in  nearly  constant  rain  and  cold  winds  of 
high  velocity.  All  of  the  workmen  were  oomi>elled  to  wear  rubber  or 
oilcloth  the  greater  part  of  the  time.  It  was  impossible  to  work  the 
men  to  the  best  advantage,  and  sickness,  resulting  from  exposure,  con- 
tinually interfered  with  the  work.  Only  one  death  from  these  causes 
occurred,  but  as  high  as  13  men  out  of  a  force  of  IGO  were  sick  at  one 
time  with  la  grippe  and  pnenmonia.  During  a  portion  of  this  time  work 
was  carried  on  for  eleven  hours  a  day.  This  pressure  was  necessary  to 
carry  out  instructions  ftom  the  Chief  of  Engineers  that  the  platforms  of 
these  emplacements  must  be  ready  for  their  carriages  by  December 
1,  1896. 

Concrete  plant  (see  sheet  3,*  tracing,  herewith). — This  plant  con- 
sisted of  two  4-foot  cubical  boxes,  with  necessary  gearing,  shafts,  etc., 
driven  by  a  Mundy  36-horsepower  hoisting  engine.  Materials  were 
transported  fh>m  the  rock  and  sand  bunkers  in  large  iron  hoisting 
buckets  resting  on  cradles  on  flat  cars  drawn  by  one  horse.  The  cement 
was  added  to  the  charge  in  the  bucket  just  before  hoisting,  from  eitlier 
of  the  two  cement  chutes  shown.  The  bucket  was  then  hoisted  to  the 
top,  run  along  the  inclined  rail  on  its  trolley  carriage  until  over  the 
proper  cradle,  lowered  to  its  cradle,  and  when  ready  dumped  into  the 
hopi>er  over  tiie  mizei*  box.  The  charge  consisted  of  24  cubic  feet  of 
crushed  rock,  9  cubic  feet  of  sand,  3  of  cement,  and  18  gallons  of  water. 
Afb'r  dosing  the  box  it  was  given  J  5^  turns  and  emptied  into  two  steel 
mining  cars  of  20  cubic  feet  capacity,  capable  of  dunipin  g  over  the  side  or 
end.  These  cars  were  run  out  by  hand  on  a  tramway  3  feet  above  tlie 
highest  reference  of  the  conci'Cte  and  the  concrete  dumped  in  place. 
Great  care  was  needed  in  regulating  the  amount  of  water  used  in  a 
charge  to  correspoud  with  the  amount  of  rain  falling  at  the  time.  This 
plaut  mixed  easily  200  cubic  yards  in  eight  hours.  The  largest  amount 
mixed  in  oue  day  was  225  cubic  yards. 

Concrete  materials. — The  cement  used  was  imported  Portland  cement 
of  two  brands — North's  Condor  and  Josson's  Niel-on-liuppel  cement. 
The  first  was  purchased  from  Balfour,  Outhrie  &  Co.,  of  Portland,  Oreg., 
in  two  lots — the  first,  an  open-market  purchase,  at  $2.18  per  barrel,  the 
second,  by  contract,  at  $2.50  per  barrel.  The  Josson  cement  was  fur- 
nished by  contract  with  W.  P.  Fuller  &  Co.,  of  Portland,  Oreg.,  at 
$2.18  per  barrel. 

The  rock  was  a  black  basalt  quarried  at  Mount  Coffin*,  just  below  the 
month  of  the  Cowlitz  Kiver  on  the  Columbia  and  55  miles  above  Fort 
Stevens.  It  weighs  184  pounds  to  the  cubic  foot  and  breaks  naturally 
when  blasted  into  pieces  weighing  from  25  to  200  pounds.  It  was  quar- 
ried, crushed,  and  delivered  on  Government  barges  at  the  quarry  by 
contract  with  Daniel  Kern,  of  Portland,  Oreg.,  for  65  cents  per  cubic 
yard.  This  stone  was  furnished  in  three  sizes — large  ^100  to  500 
pounds),  crushed  to  2  iuch  size,  and  granolithic — all  ^mished  at  the 
same  price.  The  crusher  used  was  at  first  a  Blake,  but  afterwards  a 
Gates  was  substituted. 

The  sand  used  was  a  very  good  coarse  sand  (knovm  in  this  vicinity 
as  Columbia  Biver  gravel).  It  was  dredged  from  the  bottom  of  the 
Columbia  Biver  near  Fishers  Landing,  Wash.,  deposited  on  GoTcrn- 
ment  barges,  and  the  barges  towed  48  miles  down  the  river  to  Stella,  a 
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town  on  the  Washington  shore,  52  miles  above  Fort  Stevens,  and 
anchored  there  to  await  the  Governrnfflit  tag.  This  sand  was  famished 
as  above  for  35  cents  per  cable  yard  Yiy  oontract  with  Ham,  UTickam  & 
Co.,  of  Portland,  Oreg. 

The  rock  and  sand  after  delivery  on  Government  barges  at  Moant 
Coffin  and  Stella  was  towed  to  the  wharf  by  the  United  States  tag 
Oeo.  R.  Mendell  (mouth  of  Golambia  Biver  appropriation),  loaded  on 
damp  cars  by  two  steam  derricks,  and  haoled  by  looomotivM  to  the 
bankers  provided  near  the  mixer. 

The  cost  of  handling  these  materials  was  as  follows: 


Towing. 

HkadllBg. 

ToMeort. 

«0>.O6 
.W 

.n 

90.06 
.71* 
.SM 

90.321 
.tM 

The  coat  of  concrete  in  place,  iudnding  large  rock  embedded,  was, 
considering  only  materials  and  labor  of  mixing  and  placing,  t3.76  per 
cubic  yard.  Adding  the  proportionate  cost  of  plant,  forms,  repairs, 
engineering,  saperintendenoe,  and  office  work,  the  cost  becomes  $5.90 

per  cubic  yard. 

The  materials  used  in  construction  and  plant,  other  than  concrete, 
were  purchased  under  sealed  proposals  as  follows: 


ArUalw. 


8t«el  I-bMOU  tMifl . . 

SteolIboMia  do.... 

BMrinx^atoa  do.... 

Bewin|^»tM  do..., 


Tnllm,n]h,  ato^fttr  i 
fliopUoenimite. 

Gnne  (M^Iora.  

Crtaw  

Aaebmigo  bolto  

Aaebonfe  bolts  

Hlngo  blooka,  bualt  

Htnge  gadKoona  ksd 

plao,  gun  luetel. 
Lwnber,  rongh,  sarfkoed, 

ud  Hooftng, 

\  OMontoens  


HoitUag  baekau  

mmand  ga«n....Mt. 


Amonnt. 


S8i 
8 

10 


U 
1ft 
133 

t« 
140 

m 


PanbMed 


Conieglfl  Steel  Co  

Fxclflo  BoUing  MlUa.. 

Cmrnegto  .iteeiCa  

Smith  *  WatMmlnm 

Worki^  Portlnd, 

0r«g. 

Brown  Hoiating  ud 
RoDToying  Co.,  of 
GlovoUnCOhlo. 

Amorlcftn  Inn  Worka, 
of  FortUnd,  Ong. 

WiUanetlron  Worka, 
of  PortUtnd,  Orag. 

Wolff  Sl  Zwtoker  Iron 
Worka,  of  Portland, 
Orog. 

Amnrioan  Iron  Worka, 
of  Portland,  Orw. 

Goo.  Bunford,  of  Port- 
land, Oreg. 

Fruela  Broe.,  of  Port- 
land, Qrag- 

Oregon  PhiB  Lnnber 
Co..  CUtwtp  Htll 
Oo..H.O.Barthwlck. 

Joaboa  Hoadj  A  Co., 
of  Saa  Ftmneboo, 
CaL 

Wolff  A  Zwiekor  Iron 

Worka,  of  Portlaitd, 

Oreg, 
SnlthAWatiattlna 

Wotka,  of  Portlnd, 

Orag- 


Pifai* 


lAh  ee&ta  perponnd.. 

ii  eonta  per  pound  

MtoSoonU  perponnd. 
q  toS  enti  per  ponnd. 


91. 70^67. 


96.83  eaoh.. 
938.43  eoeb. 
9879  par  bt. 


DnUveredat— 


Pittabnre,  Pa. 
AatorU,  Oreg. 
Pltaabnrg,  Vu. 
AatocKOrag. 


Cleveland,  Ohto. 

Astoria,  Oreg. 
Do. 
Do. 

Do. 


918.99  par  lot  

91.9ft  each  :  PertUnd,Or^ 

18  eenta  per  ponnd   Dol 

96.00  to  914.09  por  SC..  i  Astoria  and  n>rt 
I  Stavana. 

990eack  I  TortStonM. 


94i.naaeh. 


Do. 

Da. 


About  the  middle  of  December  the  steam  shovel  was  received  and 
moved  to  the  Hite  from  which  it  was  expected  to  obtain  sand.  From 
this  site  a  track  was  built,  as  shown  on  accompanying  tracing,*  to  the 
parados  in  rear  of  battery.  This  track  is  at  grade  for  2,200fe^  it  then 


*  Omitted. 
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beginB  to  rise  from  the  ground  at  a  grade  of  1  on  75  until  it  reaches 
the  parapet,  when  it  is  at  the  reference  (40).  A  switch  is  put  in  this 
trestle  track  before  reaching  the  parados,  enabling  the  track  to  ran 
along  each  side  of  the  parados  at  the  above  height;  in  this  track  there 
is  2,728  feet  of  single-track  trestle.  In  addition  to  the  above  trestle,  a 
short  steep  trestle  was  constructed,  connecting  the  parados  with  the 
railroad  trestle,  for  delivery  of  concrete  materislB,  and  later  on  (in  Feb- 
ruaiy)  a  trestle  running  along  the  entire  ftont  of  the  battery,  for  depos- 
iting sand  in  the  parapet,  and  connecting  with  the  above  trestle  running 
to  the  parados.  Tfais  parapet  trestle  crossed  the  material  trestle  to  the 
mixer  at  so  low  a  level  as  to  necessitate  a  bascule  bridge  in  theparapet 
track  (shown  on  photograph  ^o.  58).  The  steam  shovel  began  exca- 
vating January  18,  and  from  that  date  has  deposited  in  the  fills  of  the 
battery  90,140  cnbic  yards.  This  amount  has  completed  the  parapet 
fill,  and  has  carried  the  parados  fill  np  to  the  reference  (40).  Above 
this  height  it  will  be  necessary  to  build  additional  trestle  work.  All 
of  the  sand  deposited  was  slniced  with  a  water  jet  from  a  l^-iuch 
nozzle  to  render  it  compact.  This  sluicing  reduced  its  volume  by  car 
measurement  about  one-third.  The  cost  of  fill  per  cubic  yard  (car 
measurement)  was  19^  to  19^  cents.  This  includes  cost  of  shovel,  tres- 
tles, tracks,  etc. 
The  cost  of  other  items  in  constmction  was  as  follows: 

Granoltthio  finish,  17  cents  per  aqnore  foot. 
Interior  side- wall  plastering,  3}  cents  per  square  foot. 
Interior  overhead  plastering,  8  cents  per  square  foot. 
Exterior  plastering,  ^  cents  per  square  foot. 
Sidewalk  finish  ftir  floors,  9k  cents  per  square  foot. 

Three  10-inch  disappearing  carriages,  L.  F.,  model  1894  (Kilby  Nos. 
3,  4,  and  5),  and  three  10-inch  B.  L.  rifles  were  received  during  the 
year.  The  carriages  have  been  mounted  in  Emplaceuients  Nos.  2,  3, 
and  4,  respectively,  and  the  guns  are  now  being  mounted. 

The  cement  received  was  tested  for  flneneas  and  for  the  presence  of 
firee  lioi^  samples  for  test  being  taken  from  every  tenth  barrel  received. 
A  few  samples  of  the  cement  nsed  were  also  sent  to  the  Cascade 
Locks  and  tested  for  tensile  strength.   All  testa  were  satisfactory. 

On  July  1, 1897,  there  remains  to  be  done,  under  existing  allotment, 
the  following: 

1,190  feet  of  roadiray  and  drain. 
Steel  cover  to  olwerving  station. 
24  doors. 

117,000  square  feet  of  slope  protection. 
Electrio-liglit  plant  and  fixtures. 
Water  supply. 

Mining  casemate. — Work  on  this  allotment  was  begnn  in  April,  1897, 
and  is  now  in  progress.  A  railroad  1a«8tle  1,200  feet  long,  rising  to  a 
rdbrence  of  (32),  was  oonstmcted  for  transporting  materif^s  to  the  site 
of  the  casemate.  All  the  concrete  work  except  the  open  trench  is  com- 
pleted. The  exterior  plastering  is  complete.  There  remains  to  be  done 
tiie  construction  of  the  open  concrete  trench,  the  passage  of  the  jetty, 
interior  plastering,  fill,  slope  protection,  doors,  and  electric  lights.  One 
thousand  two  hundred  and  sixty-seven  cubic  yards  of  soil  have  been 
excavated  and  489  cnbic  yards  of  concrete  laid. 

6-inch  gun  battery. — Operations  have  np  to  date  been  only  preliminary, 
except  as  regards  the  excavation,  which  is  now  complete  for  Emplace- 
ments Hfos.  1  and  2.  The  first  requisite  for  constmction  was  a  wh^  fbr 
the  landing  of  materials. 

The  site  of  the  wharf,  &cing  as  it  does  the  entrance  to  the  month  of 
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the  Golnmbia  Birer,  is  exposed  to  a  heavy  ocean  swell  irtiich  rushes  in 
through  the  channel.  This  swell  is  of  such  height  that  it  has  been 
known  to  break  in  20  feet  of  water.  The  entire  shore  of  the  reserva- 
tion is  exposed  to  it,  and  the  construction  of  a  wharf  is  thus  rendered 
a  difficnlt  problem.  To  insure  safety  to  rock  and  sand  barges  lying  at 
the  wharf,  it  is  necessary  to  have  at  the  wharf  head  a  depth  of  24  feet 
at  low  water.  To  obtain  this  depth  a  wharf  nearly  half  a  mile  long  was 
required.  The  position  of  the  wharf  is  shown  on  the  accompanying 
tracing,*  sheet  5.  , 

Authority  was  obtained  from  the  Chief  of  Engineers,  under  date  of 
Koveiuber  17, 1896,  to  construct  such  a  wharf  at  a  cost  of  not  more 
than  912,000.  Bids  for  its  oonstmetion  by  contract  were  opened 
December  10, 1896,  and  the  contract  awarded  to  Maney  &  Goerig,  of 
Astoria,  the  lowest  of  eight  bid<Ier8.  The  accepted  bid  was  as  ^Itows: 

FlleB,  In  place  and  oat,  10  cents  per  linear  foot. 
Lmnoer,  m  place,  $10.60  per  l.OOO  feet  B.  M, 
Cast  iron,  in  place,     cents  per  ])0UDd. 
Wrought  iron,  in  place,  8  cents  per  pound. 

The  contract  provided  for  completion  of  the  wharf  on  or  before  Mardi 
1, 1897, 

The  contractors  began  work  December  23. 1896,  with  a  floating  pile 
driver,  on  the  shore  end  of  the  approach.  On  December  29  the  driver 
was  torn  from  its  moorings  by  the  swell  and  washed  ashore  above  the 
reservation.  A  mft  of  75  piles  was  carried  away  at  the  same  time  and 
lost.  After  several  unsuccessfnl  attempts  to  get  the  scow  from  the 
beach,  she  was  hauled  oft  by  the  United  States  Engineer  tug  G.  H. 
Mendell  on  January  5, 1897.  On  January  14  the  driver,  having  been 
repaired,  was  started  at  work  on  the  head  of  the  wharf.  Very  slow 
progress  was  made,  owing  to  severe  weather.  Most  of  the  rafts  of  piles 
awaiting  driving  broke  loose  and  were  scattered  along  the  beach  and 
Sand  Island.  Most  of  them  were  recovered,  but  a  large  numbw  were 
lost  On  January  26  the  pile  driver  was  upset  in  a  storm,  and  no 
fnrther  work  done  until  Februaiy  8.  All  the  piles  for  the  head  of  the 
wharf  were  driven  by  February  24.  Seventeen  piles  in  the  head  of  the 
wliarf  were  broken  off  at  the  level  of  the  bottom  by  vibrations  caused 
by  tlie  strong  ebb  tide.  March  1  an  overhead  pile  driver,  which  had 
been  constructed  upon  the  wharflioad  under  demand  from  this  office, 
was  put  to  work.  The  floating  driver  returned  to  work  at  the  shore 
end.  The  floating  driver  conld  work  only  during  ebb  tide,  and  the 
overhead  driver  conld  work  only  during  flood,  as  the  strong  ebb  tide 
would  tear  the  piles  out  of  the  guides.  The  floating  driver  was  npset 
again  in  a  storm  on  March  25  and  the  boiler,  engine,  and  hammer  went 
to  the  bottom.   They  were  recovered  in  a  few  days  and  work  resumed. 

The  wharf  was  completed  May  1, 1897,  two  months  after  the  time 
Kx>ecifled.  This  delay  was  covered  by  two  extensions  of  one  month 
each,  granted  the  contractors  as  being  to  the  best  interest  of  the  United 
States.  Cost  of  ins))ection  during  extensions  was  borne  by  the  oontraot- 
ors,  as  it  was  thought  by  this  office  that  they  had  not  made  every  effort 
to  complete  within  the  time  specified.  The  weather  was  little,  if  any, 
worse  than  had  been  expected,  and  the  contractors'  plant  antil  March  1 
was  utterly  inadequate. 

The  dimensions  of  the  wharf  are  as  follows: 

Wharfhead  194  feet  by  50  feet,  vitli  72  supnorting  and  92  fender  piles. 
Approach,  2,378  feet  long,  82  feet  of  wblon  is  a  Howe  trass  over  the  rocky 
shore,  where  piles  conld  not  be  driven. 
All  plies  were  driven  14  feet  into  the  bottom. 

The  average  nnmher  of  blows  for  encb  pile  was  62  from  a  3,000-poand  hammer. 

*  Omitted. 
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The  cost  of  tbe  wharf  was  $10,867.64, 

The  wharf  not  being  completed  on  March  1,  as  per  contract,  arrange- 
ments were  made  for  landing  lnnil>er,  etc.,  on  the  beach  for  the  con- 
strnction  of  temporary  qtiarters,  Btorehonses,  etc.  On  March  5  nine  men 
with  one  team  were  landed  and  set  to  work  clearing,  making  roads,  etc 
This  force  has  been  gradnalfy  increased  until  the  present  time,  when  it 
is  about  100, 

All  the  necessary  quarters,  shops,  office,  storehonses,  mess  honses, 
railroad  tracks  and  trestles,  etc.,  have  been  erected.  A  dam  was  thrown 
across  Scarboro  Greek  at  an  elevation  of  327  feet,  and  a  supply  of  good 
water  brought  l>y  flnme  to  a  reservtrir  of  capacity  of  50,000  ^Uons  con- 
Btoucted  behind  the  battery  at  a  beight  of  186  feet.  From  tlUs  reservoir 
it  is  piped  under  pressure  to  different  parts  of  the  work. 

The  concrete  plant  is  now  completed,  and  will  soon  begin  mixing  con- 
crete. A  section  of  this  plant  is  shown  on  sheet  6,*  accompanying 
tracing.  It  consists  of  a  single  steel  4-foot  cubical  box  mixer,  a  verti- 
cal engine  of  25  horsepower  (taken  from  the  old  tug  Humphreys)^  an 
SO-horsepower  horizontal  boiler  (to  be  used  afterwards  for  electric  plant), 
and  a  hoisting  drum.  The  charge  cars  will  be  hauled  by  tbe  drum  up 
an  incline  700  feet  long  from  the  rock  and  sand  bunkers  at  the  foot  of 
the  hill.  They  will  dump  directly  into  tbe  mixer,  and  the  mixed  con- 
crete will  be  run  out  on  a  tramway  in  the  same  concrete  cars  used  at 
Point  Adams. 

MateriaU. — ^Bock  is  the  same  as  that  used  in  the  10-lnch  battery,  and 
delivered  under  the  same  contract.  Sand  is  delivered  in  the  same 
manner  as  for  the  10-inch  battery,  and  by  the  same  firm — Ham,  Nickam 
&  Co.,  of  Portland — at  32^  cents  per  cubic  yard,  bat  is  now  obtained 
from  the  Sandy  Biver.  The  cement  is  North's  Condor  and  X.  B.  and  S., 
both  brands  furnished  by  Balfour,  Guthrie  &  Co.,  of  Portland,  at  $2.50 
per  barrel. 

The  excavation  is  complete  over  the  site  of  Emplacements  Nos.  1  and 
2.  This  excavation  was  efTected  by  blasting  and  scraping  with  2-horse 
drag  scrapers.  The  total  amount  excavated  for  the  emplacements  was 
10,^^  cubic  yards,  1,500  cubic  yards  of  which  was  solid  rook.  The 
average  cost  per  yard  of  this  excavation  was  53.7  cents. 

Materials  for  constniotiou  other  than  concrete  were  as  follows: 


Aitide. 


I-beaTtw  tait .. 

Trolley  rolU,  etc  (fbr  em- 
pUoMDents). 

Crane  eollara  

Cranes  

Anchorngo  bolte  

Hinge  bloclcs,  cut  basalt. 

Ltimber,  rongh,  ■nrfaced, 

and  flooring. 
80- horsepower  boiler  


Uft  flztnres  (shMves, 
brackets,  etc.,  for  em- 
pUoements). 


Amoant.     PoToIuwed  team.— 


Carnegie  Sted  Co  

"Stsw  Jeney  Fenndry 

and  Hnonlne  Co.,  of 

Kew  York. 
Wolff  AZwleker  Iron 

Works,  of  Portland, 

Orog. 
WiUamet  Iron  Works, 

of  Portland,  Oreg. 
Wolff  ii.  Zwtoker  Iron 

Works,  of  Portland, 

G^%unford,  of  Port- 
land. Ores. 

Clatsop  urn  Co.,  H.  B. 
Berth  vfck. 

Ctais.  Ganld.  of  Port- 
land, Oreg. 

American  £on  Works, 
oT  Portland,  Oreg. 


Prtoe. 


jMota  per  poood 

81  oaata  per  ponnd. 

taa.42eacli  

lloe  

«l.«Seaoh  

«e  to  «U  i>er  1,000 
feet. 

W50  

^.83  


Delivered  at— 


Astoria,  1 
Ifew  York,  S.Y. 


Astoria,  Oreg. 

Do. 
Do. 

Portland,  Oreg. 
Astoria  Orsf. 

Do. 
Do. 


The  instmctions  of  the  Chief  of  Engineers  accompanying  the  pro  • 
visional  ^lotment  of  $258,000  were  that  emplacements  for  two  8-inch 


Omittea. 
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ffTans  should  be  finished  by  July  1, 1897.  Erery  effort  has  been  made 
to  accomplish  thi8,'but  the  del»y  of  the  coutractors  in  completing  the 
wharf  held  the  work  back  for  two  months  and  rendered  completion  on 
tbedate  specified  impossible.  The  platforms  will  be  completed  and  the 
emplacements  largely  so  before  the  lapse  of  two  months  from  the  present 
date. 

Mining  0€uemate. — Flans  and  estimates  for  the  coustraction  of  this 
casemate  were  approved  March  1 7, bnt  no  work  has  yet  been  done 
npon  it.  The  I-beams,  cemeut,  sand,  and  rock  for  its  constrnction  have 
been  delivered. 

Money  ttatemenU, 


GUN  Ain>  KORTAR  BATTSRIRS. 


June  30, 1886.  amount  allotted  $268,000. 00 

Fobraary  11, 1897,  ainoaiit  nllottetl   500.00 


$358,500.00 


Jnno  30,  1897,  amount  expemleil  dnriug  the  Oaeal  year   181,096.69 

.Inly  1,  1897,  balance  nnexpeniled   77,408.41 

July  1,  1897,  outstanding  liabilities   $1[!,551.59 

July  1, 18tt7,  amount  covered  by  exUtlng  contracta   650, 00 

  17, 201.  SO 

July  1,  1897,  balanfle  available   60,2017^ 

TORPRDOR8  FOR  HARBOR  DRrRNSRB. 

Firal  mining  ooMmate. 

NoTembcTlS,  1896,  amonnt  allotted   $7,600.00 

June  30,  1887,  amount  expended  daring  fiacal  year   1, 0:i4. 16 

July  1,  1897,  balance  nnexpeuded   6, 475. 84 

July  1, 1897,  ontatandiog  liabilitiea   1, 451. 02 

Jnly  1,  1897,  balance  avaUable  ~  5,034. 83 

Seamd  Mtaiii^  eatmnale. 

November  5, 1896,  amonnt  allotted   $6, 000.  00 

July  1, 1MI7,  balaneo  unexpended  6;  000. 00 

July  1,1897.  outstanding  liabilities  :   74.08 

July  1, 1897,  balance  available   5, 926. 97 

Abttracltof  propotalt  for  fnmithiitg  andMhaing  PortUmd  cement  reeeivtdtn  rMpoase  to 
adeertitement  of  Amjmt  14,  and  opened  at  Portlamd,  Oreg.,  on  Angnti  Af,  1896,  eg  C^t. 
ly.  L.  Plek,  Corpt  of  Engineers. 


No. 

Name  ud  MMrew  of  bUdar. 

Nninber 

nf 
bam  Is. 

Price. 

Total. 

1 
2 
3 

Bklfuar,  QiUbrie  &  Co..  Portland.  Oreg  

3,000 
11,000 
S,SO0 

•2.18 
2.34 
2.60 

$6,  HO.  DO 
25,740.00 
18, 73a  00 

Contract  awarded  to  W.  P.  Fnll«r  &.  Co.,  and  executed  under  date  of  September 

11,  1896. 

Abetracte  of  propoeals  for  fnmieking  and  delivering  broken  sfoae,  opened  September  2, 
IS'Je,  hg  Capt.  ff.  h.  FUk,  Corps  of  Engineers. 


Hanw  and  addreas  of 

bidder. 

Glaqa  1 
(2,600 
c  utile 

yanla). 

<I2.500 
cubio 
yarda). 

ClaM  3 
(85  en  bio 
yarda). 

A(0[r«j[at«. 

Pfaeeor  ddlTtsy. 

1 

2 

Wakefield  &,  Jacobaen, 

Portland,  Or«s. 
Daniel  Kern,  Fortlawl, 

Orog. 

Star  Simd  Co.,  PortlaiKl, 
Oreg. 

90.71 
.66 

ta7i 

.65 

90.7S 

.05 

•10,716.30 
0, 805.25 

St  Helen,  Or«c. 
Mount  Coflhi,  WMh. 

S 

.83 

.75 

.S5 

11,072.26 

Criejii^aRy.lMloTStalta, 

Contract  awarded  to  Daniel  Kern,  and  executed  under  date  of  September  4, 189A. 
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JMnuU  o/prepetah 


0  tekarf,  qwMd  at  Forttand,  Oreg.,  on  DMemher 


1896,  ty  Cigtt  TV.  L.  FUk,  Vorpt »/  EnginMn. 


Name  and  addnM  of  bidder. 


PMiwt  A  SiBltbt  FntUad,  Ong  

Rofit.  Wakefleld.PortlMid,  Ong  

HamllUiD  ii  Muir,  PortUnd,  Ong  

J.  A.  FMtftoend,  Aetorla,  Onf  

Ueaey  it  Goerig,  Aatorta,  Orag  

Lttbeok  &  SaDdeTMii,  Aetoiia.  Oreg. . . 

Clfaton  &  Co.,  Astoria,  Ores  

Geo.  W.  Hutln  A.  Co..  PortJfcDd,  Oreg 


PUee 

Lnmber 
(SU  U.). 

Wroaght 

(30,000 
feet). 

Iron  (30,000 
psniidB). 

Per  M. 

Par  pound. 

«11.60 

90.01 

12.00 

.10 

U.W 

.101 

11.7* 

.10 

10.60 

.10 

12.00 

.to 

10.  CO 

.04 

14.40 

-MA 

Caat  Iron 

(5,000 

Total. 

ponnda}. 

Ftr  ptmnd. 

•10,4U.OO 

10.163.110 

.08 

11, 248.  m 

■Hi 

10. 141. 50 

.03 

9,302.00 

.034 

10,103.00 

.01 

0.S02.00 

.031 

11,473.10 

Contract  awarded  toMaoey&aoerlg,  and  executed  nnderdateofDeeemberiO^  1896. 


3  W. 

DEFENSES  OF  PUGET  SOUND. 

Officer  in  charge,  Capt.  Harry  Taylor,  Corps  of  Engines:  assistant, 
Lieut.  M.L.  Walker,  Corps  of  Engineers,  since  January  15, 1897 ;  Divi- 
sion Engiueer,  Col.  C.  K.  Sater,  Corps  of  Engineers. 

The  operations  during  the  year  hare  been  ooiiflned  to  obtaining  the 
title  to  the  different  sites  a]K>n  which  fortifioationB  are  to  be  built;  to 
the  preparation,  of  plans  and  speciflcationB,  and  adverdsing  the  vork 
to  be  (lone  by  contract. 

Two  sites  were  obtained,  partly  by  parohase  and  x>artly  by  condemna- 
tion, and  negotiations  are  iu  progress  for  t^e  purchase  of  as  mach  as 
possible  of  a  third  site.  This  site  will  be  obtained  partly  by  pnrchase 
and  partly  by  condemnatioo. 

Plans  were  prepared  and  approved  for  the  battwies  to  be  built  on 
the  BiU»  acqnired  daring  the  year. 

May  26, 1897,  advertisementa  were  iaaned  for  the  oonstraotion  by  con- 
tract of  a  battery  of  six  emplacements.  Froposala  for  this  w<H:k  were 
received  and  opened  June  30, 1897. 

June  23, 1897,  proposals  were  received  for  the  constooction  by  con- 
tract of  four  emplacements  of  a  second  battery. 

Money  gtatements. 

SVnta  FOR  FOinPICATIONS  AKD  SKACOABT  DCFBNBBa. 


FoTsnrveyB  and  incidental  expenses: 

Jalv  1,  1896,  balance  available   tSBa.  87 

Allotted  sinoe   650.74 

1,046.61 

June  30, 1897,  %nioont  expendeil  daring  fiscal  year   1, 036. 93 

g.68 

Jane  SO,  1897,  ontrtanding  liabilities   5. 10 

Jnly  1, 1897,  balance,  available   4. 68 

Site  No.  1. 

NoTemlier  7, 1896,  amonnt  allotted   »3, 480. 00 

Jane 30,  1897,  amount  expended  during  fiscal  year.......   900.00 

Jnly  1, 1897,  amonnt  unexpended   2, 580. 00 

July  1, 1897,  ontBtonding  liabilities   2,58a00 
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Site  yo.  t. 

October  27.  1896,  amonnt  allotted   97, 300. 00 

Jnne  30, 1897,  auiouut  expended  during  fiscal  year   7, 300. 00 

Site  No.  3. 

March  13,  1807,  amount  nllottod   43, 075. 00 

aUN  AND  UOSTAR  BATTKRIK8. 

Amonnt  allott«d  dnring  fiscal  year   1,  850. 00 

Jnne  30,  1897,  amount  expended  during  HbobI  ypjur   1, 670.  U 

July  1,  1897,  balance  iitioxpended   179.86 

July  1,  1897,  outstanding  liablUtica   90.00 

Jaly  1,  1897,  batanco  avaUable   80.86 

An  abstract  of  proposals  opened  Jane  30, 1897,  for  oonstraotion  of 
gun  emplacements,  is  iierewitb. 

Ahairaci*  of  propo»ala  far  eon»truotxng  gun  emplacewienta. 


Itema 


CtMrine  acrm.. 

KxcAvation  tuWc  yftrda. , 

Con  ere  t« : 

No.l   do..., 

No.  2  do... 

No.3  do... 

Granolithic  Hnrfacing .  iiq .  yda  - 

WbitewMbinz  Btjiiarei. 

Broken  stons Tor  blind  drains, 

cubic  yards  

Larserook  tons. 

Sl«el bojius,  etc  pounds. 

Cut-iron  driilnpipo: 

B-luch  linear  feet. 

A-incli  do... 

Tile  drainpipe,  6  inch. .  .do. . . 
Oa}Tanised  wronglit-lron  pipe: 

2^iuoli  liniMr  l»et. 

2-lBch  do... 

It- inch  do... 

Catt-lron  manfaolee,  gmtincB, 

etc  ponnds. 

Doors,  steel  donble-lear: 

ebySfwt  

*by8  fe«t  

Doors,  steel  Hlngle-leafi 

4by8reet  

3  by  8  feet  

Cnutes  

Lifta,  doable-..  pairs. 

Trolley  tnuik  pounds. 

Trtdleys  

Stedanrbor  boIU — pounds. 
CMt-lraa  ancbor|dates--do... 

lIlscellaneuuB  iron  do. . . 

AsphalUns  sqwe  yards. 

Piling: 

Summer  cut  (  it„„._j-_„» 

Winter  cut  J  linearfeot. 

Lumber  feet  B.M. 

Iron  pounds. 

Total  


Qiutn- 
tity. 


28 

178, 400 

500 
2, 40O 
15,900 
4,500 

400 

100 
76U 
151,000 

1,150 
4«0 

I,  500 

5«D 
400 
3,400 

3,fi00 

0 

e 

M 

so 

12 
12 

ig,ooo 

24 
B,400 
4.200 
1,000 
1,700 

II,  000 

80.000 
7,000 


1.  CbarlesE.  Cotton, 
Oakland.  OAl.,and 
\Vm.  H.  Healy. 
San  Frnuoiscu. 


Bid. 


(DO.  00 


7. 70 
6.20 
4.60 
.90 
.30 

2.95 
2. 05 
.04 

.90 
.80 
.13 

.25 
.IB 
.  13 

.04 

100.00 

h.oo 

BO.  00 
59.00 
17:>,  00 
750.00 
.08 
70,00 
.08 
.08 
.16 
1.20 

r  .11 

I  .12 
12.00 
.04 


Amount. 


m,  530. 00 
46. 384.  CW 

3, 850.00 

14,  seo.oo 

73. 140. 00 
4, 050.00 
120.00 

442.50 
2. 212. 50 
0. 160.00 

1.035.00 
388.00 
180.00 

140.00 
72.00 
442. 00 

140.00 

800.00 
564.00 

1, 440. 00 

1, 100.  DO 
2, 100.00 
0,000.00 
1,520.00 
1,680.  DO 
672.00 
336.00 
150.00 
2,040.00 


1.210.00 
MO.  00 
280.00 

179,888.00 


2.  HngbFay, 
Seattle,  Wash. 


Bid.  Amount. 


8150.00 
.27i 

7.50 
6.75 
C.25 
.80 
.15 

3.00 
S.6S 
.021 

.75 
.50 
.10 

.20 
.15 
.10 


50.00 
4S.00 

40.00 
30.00 
126.00 
560.00 
.06 
SO.  00 
:06 
.03 
.12 
1. 00 

.16 

.16 
».00 

.05 


84,200.00 
49, 000. 0(J 

3,750.00 
13,800.00 
83,475.00 

1,350.00 
60.00 

450.00 
1,987.50 
3. 850.00 

862.60 
230.00 
150.00 

112.00 
GU.00 
840.00 

1(0.00 

800.00 
270.00 

880.00 
600.00 
1,500.00 
0,600.00 
1, 140. 00 
1,200.00 
604.00 
126.00 
120.00 
1,700.00 


1.760.00 
1,600.00 
S-W-OO 

182,672.00 


8.  Charlea  A..any 
and  W.]>.l>ngbr 
Salem,  Ong. 


Bid. 


8184.00 

.2(1 

9.35 
7.50 
6.50 
.81 
.40 

2.50 
2.60 
.031 

.85 
.45 
.10 

.15 
.13 
.10 

.05 

59.00 
64.00 

61.00 
49.00 

127.00 
5M.00 
.06 
29.00 
.06 
.04 
.07 
8.90 

.15 
.16 
'  14.60 
.04 


Amount. 


86, 16100 
46,384.00 

4,625.00 
18.000.00 
103, 350.00 
3,645.00 
160.  OU 

876.00 
1,060.00 
6,300.00 

977.  M 
207.00 
150.  W 

84.00 
48.00 
340.00 

176.00 

964.00 
8SL00 

1,>14.0B 
080.00 
1,524.00 
7,086.00 
1,140.00 
096.00 
EHH.00 
10B.O0 
70.00 
0,080.00 


1,76a  00 

1,100.00 
280.00 

214,008.00 
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AbstraoU  of  propotaU  for  coMtrucUng  gun  empUtoementa — Continued. 


Itenu. 


Clearln);  aere*. 

lixcavmloii  oubioj-ftrda.. 

Cuurrets: 


.do. 


No.  3  do... 


No.3  do... 

O  ran  ol  i  thlt  B  urTaoIng .  nq.  jdn . 

WlniowMblna  aqiuires. 

Brukon  ntrnia  Tor  blind  drttlna, 

oubln  yardi  :  

lAree  nxtk  tons . . 

Stool  beamit,  «to  pounda. 

Caat-lmn  drulapipe: 

6  iDoh  lluear  feet. 

6-lnch  do... 

Til«  drminplpe,  6-iDch...do. .. 
U«lTAtiised  wrought- irounlpo : 

U-inoh  linear  feet. 

2'luch  do... 

Ulach.  do. 


CMt-Iron  maab^es,  grailuga, 

•to  ponndti. 

Doors,  steal  doable-leaf: 

a  by  8  feet  

4b>-8feet  

Uoura,  steel  Bingle-leftf : 

4  by  8  feet  

3  by  S  foet  

Cnnea  

Lifts,  double  pairs. 

Trolley  track  pounds. 

Trolley  ■  

Steel  anchor  bolts — pountla. 
Cast-iron  aachorplatoa.  -do. . . 
UlHoellaneona  Iron.  i..  ..do. . . 

A  sphalting  square  y  arda . 

Filinic : 

Summer  cuti  ii„„_r_„t 
Winter  cpt-/"""**^^""*- 

Lumber  feet  B.M. 

Inn  ponnda. 


Total. 


Quan- 
tity. 


28 

178,400 

900 
2,400 

15,000 

4.500 
400 

.  150 
750 
154,000 

1. 150 
460 
1,500 

560 
400 
3,400 

3,6U0 

6 

a 

24 

20 
12 
12 
ID,  000 
24 
8,400 
4,200 
1,000 
1,700 

11,000 

80,000 
7,000 


4.  Nichols  Sl 
Crothwre,  Tacuniik, 
Wash. 


5.  £.  G.GrlKga, 
Taooma,  Wash., 
andJ.  J.  Haaoy, 
Everett.  Wash. 


Itld. 


«00.00 


7.50 
6.2G 

4.35 

.40 
.40 

1.50 
1.30 
.04 

1.00 
.00 
.20 

.30 
.25 
.18 

.04 

40.  DO 
30.00 

K.00 
20.00 
230.00 
080.00 
.08 
200.00 
.07 
.04 
.12 
1. 10 

r  .00 

[  .ooi 

ID.  25 
.06 


Amount.  '    Bid.  Amount. 

I 


«1,680.00  tlOO.OO 
47,276.00  I  .32 


3.750.00 
15,000.  CO 

69,10.').  00 

1,800.00 
160.00 

225.00 
075.00 
0,160.00 

1, 150.  00 
308.00 
300.00 

108.00 
100.00 
612.00 

140.00 

240.00 
180.00 

600.00 
400.00 

2.760.00 
8,160.00 
1, 520. 00 
4,800.00 
588.00 
108.00 
120.00 
1,870.00 


1,045.00 
830.00 
420.00 


172.730.00 


8. 70 
0. 85 
7.20 
8.35 
5. 70 
0.85 
.121 
.50 

3.50 
3.00 
.031 

.Bo 
.70 
.14 

.28 
.30 
.16 


50.00 
54.00 

54.00 
50.00 
132.50 
500.00 
.12 
00.00 
.00 
.06 
.  13 
1.55 

.  10 
.111 
12.50 
.05 


$2. 800.00 
57, 0S8. 00 

4,350.00 
4, 025.00 
17,280.00 
20, 040. 00 
SO,  630. 00 
108, 915.  DO 
562.50 
200.00 

525.00 
2, 250. 00 
6,005.00 

1,002.50 
322.00 
210.00 

190.80 
80.00 
544.00 

210. 00 

854.00 
324.00 

1,296.00 
1,000.00 
1, 500. 00 
6,000.00 
2.280.00 
1,440  00 
756.00 
252.00 
120.00 
2,635.00 


1,265.00 
1,000.00 
350.00 


ry 

and  J.  if.  Nickitm, 
Portland,  Oreg. 


I!id. 

Amount. 

em.  00 

.23 

(3, 500.00 
30, 248. 00 

j  7.25 

8,635.00 

1  0.50 

15,600.00 

1  5.79 

91, 425.00 

.90 
1.00 

4,060.00 
400.00 

2.00 
3.00 
.031 

300.00 
2,250.00 
6,390.00 

.75 
.60 
.30 

862.50 
278.00 
450.00 

.30 
.25 
.22 

168.00 
100.00 
748.00 

.031 

122.50 

75.00 
00. 00 

460.  CO 
360. 00 

80.00 
25.00 
150.00 
500.00 
.05 
150.00 
.04 
.03 
.031 
2.00 

720.00 
500.00 
1,800.00 

e,  000.00 

950.00 
3,600,00 
S3'i.00 
136.00 
35.00 
9, 400.00 

.12 

.15 
14.00 
.03 

1,690.00 
1, 120.00 
210.00 

f203, 907.801' 
l22S,587.80r 


189,773.00 
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Abttraet9  ofpropoeala/or  eomalrueUmg  gHn  tmplacntmtt — Continnecl. 


Items. 

Qoan- 
tlly. 

7.  HeldmaievAKeu, 
CMoaBO,IIL 

8.  H.C.  Henry,  Se- 
attle, Wash  ..and 
H.E.  .Stevens,  St. 
Faul,  Hinn. 

0.  J.G.  Dn%Jr., 
P«tlaiid,Ons. 

Bid. 

Amoont. 

Bid. 

AtnouBb 

Bid. 

AnioiiitL 

81,400.00 

51, moo 

4, 230.00 
16,200.09 

lll,30'l.00 
4,060.00 
32.00 

lUXOO 
1.125.00 
8.470.00 

576.00 
138.00 
676.00 

140.00 
72.00 
426.00 

103.  GO 

460.00 

eo.of 

1.680.00 
1,200.00 
1,800.00 
8.400.00 
1.140.00 
1,200.00 
688.00 
284.00 
00.00 
4,260.00 

Coumte: 

Ho.1  do.... 

Ko.a  do.... 

No.  3  do.... 

Onoollthic  aurlMing.sq.yda. . 

WMtowMhini;  Bqonr«a . . 

Broken  BtoriolbrbliuddninB, 

Larse  rook  tons . . 

GMt-ln>n  drainpipe : 

fl-lnoh  lineAT  feet.. 

fl-lncli  do.... 

Tilo  drainpipe,  6-)nch.  ..do- . . . 
0  air  AD  Iced  wrougbt-lrou  pi  pe : 

2lnoh  do.-.. 

11-incb   do  

CMt-iron  numholei,  grot  inn, 

Dours,  etoel,  donble-leaf : 

fl  by  8  feet  

4  by  8  feet  

Doom,  steel,  atogle-leaf  : 

Trolley  track  pounds . . 

Trolley*  

RtfMl  anrlinF  Ivilljh  Tvintifla 

CMt-iron  anobor  platen. do  

Htsceltaneoua  Inm  do. . .. 

A^^alting — B<] nitre  yar&s.. 

Loniber  feet  B.  U.. 

28 

178,400 

500 
2.400 
19,  MM 
4,600 

400 

160 
760 
164,000 

1,  ISO 
400 
1,600 

500 
400 
3,400 

3,600 

0 
0 

24 
20 
12 
12 
10,000 

JM 

8  400 
4I20I' 
1,000 
1,700 

11,000 

80,000 
7,000 

noo.oo 

.40 

0.85 
0.45 

6.60 
.76 
.50 

2.00 
l.SO 

.SS 

.76 
.86 

.30 
.26 
.25 

.OH 

100.00 
S6.00 

55.00 

saoo 

126.00 
400.00 
.06 
66.00 
.08 
.04 
.10 
8.10 

{ 

12.00 
.04 

«2,800.00 
71,360.00 

4.  D2S.00 
16,480.00 
87,450.00 

3,  H75. 00 
200.00 

800.00 
1,126.00 
6,029.00 

1,068.00 
346.00 
^00 

188.00 

100.00 
8SO.00 

122.60 

600.00 
610.00 

l,3:i0.00 
1,000.00 
1,600.00 
4, 800. 00 
050.00 
1,560.00 
072.00 
168.00 
100.00 

5,  :r7o.oo 

876.00 
.22 

7.50 
5.75 
4. 76 
.26 

.50 

1.50 
2.75 
.03i 

1.26 
1.05 
.20 

.30 
.25 
.20 

.041 

60.00 
50.00 

46.00 
35.00 
00.00 
480.00 

.051 
55.00 

.05i 

■  w* 

.04 
1.76 

.10 
.12 
12.00 
.03 

«2,1D0.00 
30,248.00 

3,T5aiN 
13, 8U0. 00 
75,625.00 

1,126.00 
200.00 

225.00 
2.002.50 
5, 300.00 

1, 437. 50 
483.00 
300.00 

168.00 
100.00 
680.00 

148.75 

360.00 
300.00 

1,080.00 
700.00 
1.080.00 
6, 700.00 
1,046.00 
1,320.00 
441.00 
180.00 
40.00 
2,976.00 

.29 

8.50 
8.00 
7.00 
.00 
.08 

1.00 
1.60 
.OBi 

.50 
.30 
.46 

.35 
.18 
.12^ 

.05i 

75.00 
70.00 

TO.  00 
60.00 
160.00 
700.00 
.06 
50.00 
.07 
.07 
.00 
2.  SO 

.07 
.07 
V.75 
.d6 

1,025.00 
000.00 
280.00 

1, 320.00 
060.  DO 
210.00 

770.00 
780.00 
420.00 

217,727.50 

104, 522. 

127,381  M 
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AMraota  of  jMvpomla  /or  anwbiicfjiis  f  m  eMpIaemimte— Continued. 


Itenu. 

Qnan- 

lity. 

10.  Daiilel  Eem, 
PortUad,  Oroff. 

11.  W.  L.  PratlMr, 
Jr.,  Oakland,  Cal. 

12.  California  Con- 
atrnotlon  Co., 
8an  ftanolaiia, 

Cal.  —"-^ 

Bid. 

Amount.  Bid. 

Amount. 

Bid. 

Amonnt. 

VtnOFete: 

Ho.1  do.... 

HO.S  do.... 

QrMudftiite  MT&oliiK.aq.f  ds. . 

Broken  stone  for  blind  dnins. 

Steel  beAina.  «to  pounda.. 

Cut-iroD  dF»inpipe: 

8-lnoh  linear  feet.. 

6- inch...  ^do.... 

Tile  drainpipe,  0  Inch  dn  

QatTanlied  wronght-tron  pipe: 

2-lnob  do  

li-tnoh  do.... 

GMt-lion  nuulioles,  gntlnKS, 

Doors,  steel,  donble-leaf : 

8  by  8  feet  

4  by  8  feet  

DoofB,  steel,  single-leaf: 

TroUvy  traok  pound*. . 

Steel  anchor  bolta. . .  .ponnda-  - 
Cast-iron  anehor  plates . .  do — 

Uiscellaneoas  iron  do.... 

AB|dialtlng  aqoare  yards.. 

Total  

178,400 

500 
2,400 
15,000 
4,600 

400 

150 
700 
154,000 

1, 150 
480 
J,  BOO 

560 
400 
3,400 

3,508 

8 

8 

24 

20 
13 

12 

10,000 

9J. 

8,400 
4,200 
1,000 
1,700 

11,000 

80,000 
.  7,000 

855.00 
.31 

8.00 
8. 78 

6.25 
.18 
.20 

1.75 
1.75 
.023 

.88 
.05 
.10 

.24 
.18 
.14 

.04 

53.00 
48.00 

46.00 
44.00 
110.00 
500.00 
.04 
30.00 
.04 
.03 
.04 
2.30 

f  .10 
\  .10 
10.00 
.08 

n.  HO 

87,464.00 

4,ooaoo 

11;  300. 00 
83,475.00 
810.00 
80.00 

202.50 
1, 812.50 
3, 542.00 

1,012.00 
200.00 
160.00 

134.40 
72.00 
478.00 

140.00 

318.00 
388.00 

1,162.00 
880.00 

1,320.00 

6,000.00 
700.00 
720.00 
S36.00 
126.00 
40.00 

8,010.00 

«aoo.oo 

.80 

16.00 
12.00 
0.00 
.00 

.25 

10.00 
4.00 
.081 

.90 
.80 
.60 

.00 
.80 
.60 

.06 

00.00 
85.00 

80  00 
70.00 
300,00 
1,200.00 
.08 
100.00 
.05 
.04 
.07 
8.00 

.40 
.40 
80.00 
.07 

«S,600.00 
63,620.00 

8,000.00 
28,800.00 
143. 100. 00 
4. 090.00 
100.00 

1,600.00 

3,000.00 
8,085.00 

1,036.00' 
388.00 
760.00 

EO4.00 

moo 

1, 700. 00 

ITC.00 

640.00 
610.00 

1,020.00 
1.400.00 
3,000.00 
14,400.00 
1,5W.00 
2,400.00 
420.00 
168.00 
70.00 
6, 100.00 

•85.00 
.24 

7.08 
6.33 
5.38 
.90 

.25 

1.25 
2. 16 
.OH 

.90 
.60 

.16 

.25 
.30 
.16 

.05 

48.00 
82.00 

82.00 
24.00 
240.00 
040,00 
.OH 
15.00 
.10 
.05 
.06 
2.25 

.13 
.16 
15.00 
.04 

•1,890.00 
42,816.00 

8,640.00 
14,052.00 
85,542.00 

4,090.00 
100.00 

187.60 
1,612.50 
8,085.00 

1,036.00 
278.00 
329.00 

140.00 
60.00 
510.  DO 

176.00 

388.00 

102.  m 

768.00 
480.00 
2. 880. 00 
7,680.00 
1.045.00 
800.00 
840.00 
210,00 
60.00 
3,826.00 

1, 100. 00 
800.00 
210.00 

4, 400.00 
2,400.00 
400.00 

1,650.00 
1,200.00 
280.00 

108,920.40 

290,045.00 

180,804.00 
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Ah»traci»  of  propc$al»  for  eomtntoting  gun  «fl»plae0m«iif«— Cootinaed. 


U.  FmISo  Brldse 

14.  Peter  U.  Cona. 

Qnan- 

Gatnpuif,  Fort- 

Port  1 

owuaond. 

1  i"inBi 

lM>d,  Oi^. 

Wuh. 

Bid. 

AmoDni. 

Bid. 

#o 

•SO.  00 

«1,400.00 

880.00 

81 340. 00 

IN  lAA 
llBf  WW 

.3S 

44,800.00 

.30 

5a,S2(i.OO 

Kn  1 

fin 

e.K 

2, 975. 00 

11.00 

6,500.00 

tin 

4.84 

11,610.00 

5.80 

13, 920. 00 

Ko  8 

15  900 

4.33 

08,088.00 

4. 06 

U.  395. 00 

^Tivn  aH  til  if*  iiiiWAi*inff 

B^uttre  yArcIs-- 

i  500 

.40 

1, 800.00 

.36 

1, 576.  (M 

W  hltJk  was  h  fin  LP 

.25 

100.00 

.25 

100.00 

« -Citblo  y^rild^  - 

150 

1.00 

160.00 

1.50 

225.00 

t.a 

i,«a.6o 

1.10 

SSL  00 

154  000 

.03 

1,810.00 

.08 

4,  ON.  00 

Caat-lran  drainpipe: 

1  150 

.00 

600.00 

.75 

802.50 

*460 

.4fi 

207.00 

.50 

230.00 

1  500 

.  12 

180.00 

.30 

460.00 

0»lTuiiz«d  wrought-lnn  ^pe; 

 do.... 

500 

.36 

140.00 

.35 

108.00 

 do.... 

400 

.20 

80.00 

.26 

100.00 

3  400 

.15 

610.00 

.30 

080.00 

CMt-lron  mftnbolw,  rratlnUi  aU>....poiinda.. 

3  500 

.04 

140.00 

.00 

SU.O0 

Doors,  steel,  doable-leaf: 

8S.00 

8U.O0 

67.00 

HI.  00 

4S.00 

2Ti.OO 

51.00 

801.00 

Doors,  steel,  stnglo'teiif  i 

24 

42.00 

i,  008.00 

4t.OO 

084.00 

20 

S&.00 

700.00 

38.00 

7oaoo 

19 

136.00 

1, 500.00 

10B.OO 

1,308.00 

12 

7W.00 

9, 480. 00 

506. 00 

8,080.00 

19,1)00 

.101 

1, 905. 00 

08 

1,5a).  00 

U 

70.00 

1,880.00 

«3!oo 

1,512.00 

8.400 

.00 

504.00 

,97 

fi88.00 

4,200 

.04 

108.00 

.06 

210,00 

 d».„. 

1,000 

.06 

60.00 

.13 

120.00 

^mmar  entl 

■qiuM  yirds. . 

1,700 

1.90 

3,280.00 

1.36 

2,306.00 

11,000 

f  .13 

.18 

\  .15 

1,050.00 

.18 

1,780.00 

....«ntB.U.. 

80,000 

13.00 

1,040.00 

16.50 

1, 320. 00 

7,000 

.04 

280.00 

.04} 

315.00 

Tnlal   _  

10e.l53.N 
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RIVERS  AND  HARBORS,  ETO. 


APPENDIX  A. 


IHPBOT£H£NT  OF  BITEBS  AND  HARBORS  IK  MAINE  AND  KEW 

HAMPSHIRE. 


REPORT  FOR  THE  FISCAL  TEAR  ENDiya  JUNE  30,  1897,  WITH  OTHER 
DOC  UMENTS  RELA  TING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  LIE  UT. 
COL,  A.  N.  DAMRELL  AND  MAJ.  £.  L.  HOXIE,  CORPS  OF  ENGINEERS. 


IHPBOVBHXHTB. 


1.  LnbM  Chaimel,  Maine. 

2.  Moosabec  Bar,  Maine. 

8.  Narragnagas  River,  Maine. 

i.  Breakwater  t^m  Honnt  Desert  to 

Porcupine   Island,    Bar  Harbor, 

Maine. 

5.  Harbor  at  Bnllivan  Falls,  Maine. 

6.  Union  BiTer,  Maine. 

7.  Bagadaee  Rlrer,  Maine. 

8.  Penobscot  River,  Maine. 

9.  Belfast  Harbor,  Maine. 

10.  Camden  Harbor,  Maine. 

11.  RooUand  Harbor.  Maine. 


13.  Carvers  Harbor,  Vinal  Haven,  Maine. 

15.  Georges  Biver,  Maine. 

14.  Kennebec  River,  Maine. 

16.  Saaanoa  River,  Maine. 

16.  Portland  Harbor,  Maine. 

17.  Saco  River^  Maine. 

18.  Bellamy  Riveri  New  Hampshire. 

19.  Coobeoo  River,  New  Hampshire. 
90.  Little  Harbor,  New  Hunpshire. 

81.  Bemoving  sonken  vessels  or  orafli 
obstructing  ot  endangering  navi- 
gation. 


EXAMINATIONS. 


22.  Chandlers  River,  Maine. 

23.  Union  River  near  Ellsworth,  Maine. 

24.  Sotithohannelof  branch  of  Penobscot 

River,  in  Fraokfiart,  Waldo  Conn^, 
Maine. 


25.  Boothba7  Harbor,  Maine. 

26.  Oysto:  Biver,  New  Hampshire. 


8DRTKT8. 


27.  St.  Croix  River,  Maine. 

38.  Maohias  River,  Maine. 

29.  Bangor  Harbor  and  Penobscot  Biver, 

inoloding  montii  of  Kuidnskeag 

Bivw,  luine. 


SO.  Hanaseekei  Biver,  Maine. 
31.  Royal  River,  Maine. 

Exeter  River,  New  Hampshiie. 


ITnitbd  States  Enoineeb  Offiob, 
ForiUmdf  Me.y  July  17, 1897. 

Gehbbaij:  I  have  the  honor  to  forward  annoai  report  for  the  flaoal 
year  1897  for  rirer  and  harbor  works  in  my  charge. 
Very  respectftilly,  yonr  obedient  aervant, 

B.  L.  HoxiE; 
Me^OTj  Cforpa  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A 

ENO  97  19  760 
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A  I. 

IHPROVEUENT  OF  LUBEC  CHANNEL.  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  irork  np  to 
June  30, 1896,  will  be  found  in  the  Eeport  of  the  Ohief  of  Eugineera 
for  1897,  Part  I,  page  26. 

The  expenditnreN  during  the  fiscal  year  1897  vere  (16,982.51,  The 
operations  consisted  iu  dredging  under  a  contract  which  was  iti  progress 
at  the  close  of  tbe  fiscal  year  1896,  and  which  was  completed  un  the 
2l8tof  July.  The  total  quantity  of  material  dredged  under  this  con- 
traef  ^yas  120,000  cubic  yards,  about  100,000  cubic  yards  of  which  had 
been  taken  out  previons  to  July  1, 1896.  Tbe  channel  was  widened 
about  170  feet  at  the  entrance,  and  about  150  feet  at  the  torn  jast  above 
Cranberry  Point. 

The  improvements  render  less  difficult  the  passage  of  a  way  which  is 
subject  to  strong  currents  and  frequent  fogs. 

There  is  a  liebt-liouse  about  1  utile  to  tbe  southward  of  Liibeo  on  the  westerlf  aide 
of  the  dredged  chanael.  Lnbeo  Narrows  is  in  the  collection  diatrict  of  Pasaamk- 
qaoddy. 

Money  statement. 


Joly  1, 1896,  balance  imexpended  $49, 161. 07 

Jnne  30, 1897,  amount  expended  during  fiaeal  year   16, 982. 61 


July  1, 1897,  balance  nneznended   32, 178.66 

July  1, 1897,  outstanding  liabilities   ♦150. 00 

July  1, 1897,  amount  covered  by  uncompleted  contracta   29, 000. 00 

  29,150.00 


July  1, 1897,  boUmee  available   3, 028. 66 


Amount  ^estimated)  required  for  completion  of  existing  project   78,000.00 

Amount  tbat  can  be  prolitabl^expemled  in  flscal  year  ending  Jnne30,1899  40^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 


APPROPRZATIOMS. 

March  3,  1879   *U,  OOO 

June  14,   20,  000 

March  3,  1881   45,000 

August  2,  1882    20,000 

July  5,  1884   10,000 

Angust  6, 1886   10,000 

Angust  11, 1888   20,000 

August  17,  189t   -   5,000 

August  17,  1894,  unexpended  balance  for  improving  St.  Croix  River,  made 

available  for  LnbecCbaunel   35,000 

June  3, 1896   3^  000 


Alttraet  of  propotaUfor  dredging,  AugutMd,  1896. 


Ho. 

lXma»  ud  addreaa  of  UMm-. 

Pncoper  cnbio  j-ttrtl  (150,000  cnbio  ;«<d»), 
moMured  in  boo  v. 

Amoant. 

1 

Ifom  A  Wrigbt,  Portland,  lie  

95  conta  vmn  ahoaU,  3S|  cents  lower 
portion  of  cbannvl. 

S5B,3» 

Bid  r^octcd. 


Digiiized  by 


APPENDIX  A  BEPOBT  OF  HAJOB  HOXIE. 

Jbttroct  9/  propotaU  /or  dredgim0,  March  SI,  1891. 


771 


K«me  Mid  addnH  of  bUdw. 


Prio«  per 

dredpng 
upper  put 
(1«,0M  onblfl 
yanU),  meu- 


Price  par 
cnble  yard 
dredftaiff 
■hottla  Mloir 
(1S4,000  onblo 
yftrdsK  msM- 
nred  tntooir. 


,Amoant 


Uoore  &  Wrigbt.  pMilaad,  lf»... 
ChariM  H.  SoBtiw,  Bortoo,  Um. 


tLOO 
LIS 


to.  27 


Contnet  nude  with  Moore  &  Wriglit,  Mfty  4  1887. 


of  OMitnMto  imforee  iwring  Utefiaoal  yetsr  mtding  June  SO,  1897. 


No. 


al 


Namv  and  addreu 
of  oontraotor. 


Ham  &  Wrigbt, 
Portlud,  Us. 

.....do  


Date  of 
oontraot. 


Mrt.  5,18B5 
Uay  <,1SBT 


SnltJect  of 
cootrftct. 


Drodglng 
cbannu. 


eban: 
appar 
■boali. 
Dradgiag 
cbaiuiN 
below. 


Price 
per 
onbio 
y»rd. 


«0.8I 

l.OD 


.71 


.Date  of 
approTol. 


limr.  S.18S5 
May  aO,18BT 


Begfamlng  of 
work. 


Aag.  1,1896 
Ang.  l,ia»7 


Bxpinttm. 


Oat  n,UM 
Jn^  1,1M 


«  OontfMt  oampMei. 

OOHMKBCIAL  STATISTIOS. 
£eo0ipto  and  tMpwwit. 


ArUolH. 


UM. 


Bifalu  

Coal  and  wood  

Hah  

Oeoeral  mombuidiM.  

Lnmber  and  aaidlM  otoek- 

Prorlaloiw  

Salt  


m 

r.iM 

s,ooo 

13,700 
1,000 

1,«» 


Total. 


u,wo 


ArrivaU  and  departHm  in  oaUndtur  year  1396. 

Sailing  veaaela,  average  draft  11  feet,  average  tonnage  960    400 

The  above  repreeentB  the  oommeroe  of  the  town  of  Lnbeo  only. 

The  deputy  collector  of  cnstonu  at  Lnbeo  has  reported  tha^  in  addition  to  tbe 
foregoing,  aboat  2,000  veseela  of  all  olaMoi  pa—ed  throng^  the  channel  or  oame  In 
for  refuge  daring  1806. 


A  a. 

IMPSOYEHENT  OF  HOOBABEC  BAB,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  np  to 
Jane  30, 1896,  will  be  found  in  the  Beport  of  the  Ohi«f  of  Engineers  for 
1897,  Part  I,  page  27. 
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The  ezpenditnres  during  the  fiscal  year  1897  were  160.42.  Ox>era- 
tiODB  were  BnajMnded  nntil  early  in  Jane,  1897,  when  the  removal  of 
ledge  in  tiie  western  approach  to  the  channel  was  resumed  under  a 
partly  completed  contract.  Thoagh  some  work  was  done,  no  materia 
bad  been  actually  taken  up  at  the  dose  of  tiie  fiscal  year.  About  187 
cubic  yturds  of  ledge  are  to  be  ranoved  under  the  contract  referred  to, 
and  about  760  cubic  yards  more  under  a  contract  made  May  22j  1897. 

The  improvement  is  in  the  collection  diatriot  of  Muihiu,  He.,  whidi  ii  the  nearest 
port  of  entry.   The  neueet  light-house  is  Moose  Peak, 

Mfmey  statement. 

July  1,  1896,  balance  nnexpended  091. 35 

Jnne  30, 18OT,  Hnonnt  emended  during  flsoal  yew   60.^ 

Jaly  1, 1897,  balance  nnexpended   16, 080. 93 

July  1, 1897,  ontBtanding  UabilitiOB   $431. 03  ' 

Joly  1,  1897,  amount  oovered  by  uncompleted  oontcacts   12, 969. 73 

  13,400.7S 

July  1, 1897,  balauoe  available   1, 630. 18 

C  Amount  (estimated)  required  for  completion  of  existing  project   11, 000. 00 

J  Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  J  une 30, 1899   11, 000. 00 
1  Submitted  in  compliance  with  requiremento  of  sectionfl  2  of  river  and 
I  haiboraotsof  l866andl867aadofsnndiy  otvilaotof  Juiw4,  1897. 


APPBOFBIATIONS. 


March  3, 1881   910,000 

August  2,  1882   10, 000 

July  5,  1884   10,000 

Augusts,  1886   10,000 

August  U,  1888   16,000 


September  19, 1890   $15,000 

July  13,  1892...-   15,000 

August  17,  1891   6,000 

Jnne  8,  1896   12,000 


A^trwA  of  propotaUffr  removing  Itdgct  Marek  SI,  1897. 


Vo. 


Haaw  and  addnsi  of  Udder. 


1    WUUmuD.  JoliiutoB,PhlladfllpUa,Fa  


Prloeper 
oabfo  yard 
(1.000  cubic 

ywda)  to 
•its. 


AmoonL 


9a.n  *i3,no 


Contract  made  with  William  D.  Johnston,  May  22, 1697. 


X4at  of  omfroefi  inforee  dmriH§  Onafiaoat  year  aiding  Jmme  .10,  X897. 


St. 


Kime  and  addnsa 
of  oontnotor. 

Date  of  con- 
tract 

Snbject  of 
ooQ  tract. 

Price 
per 
onUc 
yard. 

Date  of  ap- 
pzovaL 

Beginning  of 
work. 

ExpiraUoB. 

TovtiBttnd  A. 
Johaaton,  Som- 
en Point,  N.J. 

WUliam  D.  Jobn- 
■toD,  PbUadsl- 
phla.Pa. 

Xar.  9,  UK 

Maj  22,1807 

Rsmoral  of 
ledfe. 

 do  

•13.20 
18.75 

Har.  19, 18M 
June  7,1897 

Hay  1,18H 
June  1,1897 

Jnne  80,  IMS 
Nov.  80,  un 
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OOMMBBCIAJ.  STATISTICS. 


The  following  letter  has  been  leoelred  ftvm  the  deputy  oolleotor  of  .ooetcHni  at 
JotwspOTt,  Me. ; 

OVFIOS  or  COIXBCTOS  or  CUfiXOMS, 

Jonmpcrt,  Ftbnary  10, 1897. 

DxAB  Sis:  The  beneAts  derived  ftom  the  improvement  of  Mooaeabeo  Bar  are  not 
looal.  This  thoronghfare  for  ten  inilee,  of  wfaion  this  bar  is  at  the  entranoe,  is  used  as 
a  sheltered  roote  iu  bad  weather ;  also  as  a  harbor  of  reftiee  daring  storms.  Near  as 
I  can  asoertain,  there  are  about  2,000  vessels  passing  uroogh  wis  thoron^i&re 
anna  ally. 

I  shoold  say  there  are  at  least: 


Cargo. 

TeaMla. 

Tonnage. 

DrftfV 

200 
17& 
260 
400 
300 
825 
75 

60,000 
&2,S00 
80,000 
60,000 
SO,  000 

Fit. 
14 
U 
U 
» 

u 

32,  MO 

u 

Three  hundred  and  eeventy-ftve  trips  of  passenger  steamers. 
Hoping  this  will  answer  for  the  purpose  leqaind,  I  remain, 
Yoots,  very  respeotfnlly, 

O.  F.  HAmraLD,  D^tg  CsIIsfllor. 

A.  N.  Damrbll, 


A  3- 

IMPROVEMGNT  OF  KABEAOUAOUS  BIVEB,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to  June 
30, 1896,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1807, 
l^art  I,  page  28. 

The  expenditares  dnring  the  fiscal  year  1897  were  but  $7.  Ko  work 
was  done  until  June  12, 1897,  wbeu  dredging  was  commenced  under  a 
contract  dated  May  4, 1897,  and  at  the  close  of  the  fiscal  year  34,000 
cubic  yards  of  material,  scow  measurement,  had  be«a  removed,  widening 
the  channel  between  the  old  and  new  steamboat  wharves  50  feet,  or  to 
a  width  of  200  feet.  The  contract  was  completed. 

The  impmvnment  is  in  the  ooUeotlon  district  of  Haohiss.  Hie  nearest  port  at 
entry  is  Maohias.  The  nearest  light-house  is  Narragnagns  Light-House,  on  Fond 
Island. 

Monejf  atatemmt. 

Jnly  1,  1886,  balance  unexpended   16,  aS8. 17 

June 80, 1897,  amount  expended  during  flsoal  year   7.00 

Jnly  1,  1897,  balanee  unexpended   5, 261. 17 

Jnly  1,  1897,  outstanillng  QabiUties   4,570.00 

July  1, 1897,  balance  available   691. 17 

{Amount  (estimated)  required  for  completion  of  existing  projeet   5, 000. 00 

Amount tuiat  can  be  profitably  expended  io  fiscal  year  enung  JuneSO,  1809  6, 000. 00 
Bnbmitted  in  oom^ianee  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  lw6  and  1867  and  of  sundry  elvil  oet  of  Jane  4:,  1897. 
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APFBOPBUTIONB. 


For  ImpTOTMnent  above  Hilll»idxe: 

.  Act  of  March  3, 1871   $1^000 

Aofc  of  June  10, 1873   10, 000 

For  improTement  belov  Millbridge : 

Aotof  Angnat5,1886   10,000 

Act  of  Augnst  11, 1888   10,  OOO 

Aot  of  September  19,  1S90   7. 600 

Aot  of  July  13, 1893   7,600 

Aet  of  Angust  17, 1894   B,  000 

Aotof  Jiixie8,1806    6^000 


So. 

VnHaDd  nddieM  ot  Udte. 

Prloe  per 
(40,000  CD  bio 
vndlnaoow. 

AmoODt. 

1 
9 

Onto. 
18 
17» 

7,000 

Obariea  H.  Soother,  Boston,  Uaaa  

Coatnet  made  with  Moore  A.  Wright  M^  4,  1897. 


Otmtnut  i»  /one  dttrimg  the  Jlteal  year  ending  Jwme  SO,  1897. 


KsBo  audaddicM 
of  eontTMrtor. 

D«toof 
eontnwt. 

oontnot. 

Prioe 
per 

tmblc 
ywd. 

Date  of 

Beginning  of 
irork. 

Bxptntton. 

1 

Moon  A  Vrisht, 
PortUnd.  If 

Ma.j  4,1807 

Dradgliig 

OtnU. 
13 

H«ya0,  MB? 

July  1,  1807 

Sept.  30, 1807 

Contraot  completed. 


COmiBRCIAL  8TAT1STI08. 


Seeeipt*  and  akipwienU. 


ArtdolOB. 

1891. 

1SS2. 

1803. 

18M. 

180G. 

1806. 

Ttns. 

Tpns. 

Ibfw. 

Tona. 

« 

1,100 
«80 

Oo«l  

i,m 

1,SB3 
•76 

3,000 

i,666 

400 

800 
7B 
2,000 
-  60,000 
2,000 
8,900 

1,000 
1,900 
1,400 
100 
8,400 
80.000 
1.700 
S,600 

i,aoo 

600 

^^6o 

WO 

1,500 
80.000 
7.000 
4,000 

2,600 
180 
10,600 

300 
88,077 
4.725 
2,600 

1,300 
40,000 
8,000 
8,600 

Total  

i.tat 

4S,9M 

4i,wa 

00,879 

06,000 

64,760 

10,176 
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SteMDWw  dnwisg  12  feet  

BadUsgvewels: 

Drkwlng  Bboat  12  feet..... 

DntwlBg  aboat  10  fbet  

Drawing  leu  thw  10  fMt. 

Drawing  Ibm  than  8  feet.. 


No. 


IH 

4 

SO 
BO 
«S 


Tonnage. 


1,600 

300 
ISO 
UtoTO 
Coder  « 


A  4- 

BR£AKWAT£B  FBOM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  BAB 

HARBOR,  MAINE. 

The  approved  project  and  the  r^wrt  of  progreas  of  the  work  np  to 
Jnne  30, 1896,  will  be  fouod  in  the  report  of  the  Chief  of  Engineers  ibr 
1897,  Part  I,  page  28. 

Thft  expenditures  daring  the  fiscal  year  1897  were  $10,107.67,  making 
the  total  expenditures  $109,455.97,  and  completing  the  structure  for  a 
distance  of  666  feet  west  of  Dry  I^ge.  The  total  projected  length  of 
that  portion  west  of  the  ledge  is  1,440  feet. 

The  operations  during  the  year  consisted  in  extending  the  breakwater 
by  the  deposit  of  stone,  under  contract.  Work  was  commenced  Sep- 
tember 12,  189G,  and  the  contract  were  completed  aboat  the  close  of  the 
following  November.  Ten  thousand  nine  hundred  and  ninety-eight 
tons  of  stone  was  famished  and  placed  in  the  breakwater,  es^tendiug 
it  61  feet.   The  price  was  84^  cents  per  ton. 

Bar  Harbor  ia  in  the  collection  district  of  Frenohmnn  Bay.  The  nearest  port  of 
entry  is  Ellawortii.   The  nearest  Ught-honae  ia  on  Egg  Rock,  3^  miles  distant. 

Money  statement. 

Jnly  1, 1896,  balance  nnezpendeil  ,  $10, 661.TO 

Jnne  SO,  1897,  amonnt  expended  dnring  flscal  year   10, 107. 67 

Jnly  1, 1897,  balance  unexpended   644. 03 

( Amonnt  (estimated)  required  for  completion  of  existing  project   260, 200. 00 

j  Amonnt  tnatcanbeprofltably  expended  in  llscalyearendingJniieSO,  1899  100,000.00 
1  Submitted  in  eompliance  with  reqnirementB  of  seotiouB  2  of  river  and 
[   harbor  aots  of  1866  and  1867  and  of  snndry  eivil  act  of  Jnne  4, 1897. 


APPKOrRIATIONS. 


Angust  11, 1888  •60^000 

September  19,  1890   60,000 

Jnlyl3,  1892   60,000 

Angmrtl7,1894   IftOOO 

JnneS,1886   10^000 


Aitirata  nf  pnpotaU  for  fUuAmg  tUme  in  irpakwatar,  Augu§t  84, 1896. 


Xo. 

2r«m»  Mid  address  of  bidder. 

Price  per  ton 

for  BtoDe 
(10,000  tons). 

Amonat. 

1 

CenU. 
88 

♦8,  BOO 

3 
S 

84i 
OT 

8,150 
9,700 

Contract  made  with  Hamilton  &  Cleaves  September  3,  1896. 


Digiiized  by 


776      REPORT  OE  THE  CHIEF  OF  EKaXNEBBS^  U.  B.  ABICT.' 


CMtraet  in/erce  during  thej^eml  ywr  «iuU*0  Jww  SO,  18S7. 


Ko. 

ITune  ui  J  KddreH 
of  oontnotor. 

Dste  of  coD- 
ttaoL 

Rul^Mt  of 
oontnot. 

Pnoe 
p«r 
ton  for 
stono. 

Date  of  ap- 
proval. 

Beginning 
of  work. 

1 

Hunllton  &  ClMvet, 
Fi>raMid,lCe. 

8«pt  S,UIW 

CoDBtrnO' 
tlon  of 
break- 

OmU. 

Sopt  le,  189S 

Sept.  10,  UM 

Dm.  10^  1896 

Contraot  oompletad. 


COHMBRGIAL  STATISTICS. 

No  statunent  of  tonnage  ooald  be  obtained,  bat  there  has  been  no  great  change  in 
the  conditions. 

The  trafflo  is  ehiefly  the  transportation  of  pasMngers  and  supplies. 


As. 

IMPROVEMENT  OP  HARBOR  AT  SULLIVAN  FALLS,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  np  to 
Jane  30,  1896,  will  be  foand  iu  the  Beport  of  the  Chief  of  Engineers 
for  1897,  Fart  I,  page  29. 

There  were  no  expenditares  durine  the  fiscal  year  1897,  and  no  work 
was  done.  A  contract  has  been  made  for  removing  to  10  feet  at  mean 
low  tide,  as  far  as  fiinds  will  pwmit,  the  ledge  known  as  Hatchers 
Eock,  the  work  to  be  done  daring  the  present  season. 

Sallivan  Fails  is  in  the  collection  district  of  Frenchman  Bay>  The  nearest  light- 
honse  is  Crabtree  Ledge  Light  Station. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended   *5, 000. 00 

Jnly  1, 1897,  balance  aoexpended   B;  000. 00 

Jnly  1,1897,  amount  covered  by  uncompleted contraota  .   4,500.00 

Jaly  1,1897.  balance  aTailable   500.00 

{Amoant  (estimated)  required  for  eompletion  of  existing  project   3(^000.00 

Amount  that  can  be  protitaMy  expended  in  fiscal  year  endine  J  une  30, 1899  SO,  000. 00 
Snbmttted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  ^  1897. 


APPBOPBIATIOHS. 

Act  of  March  3, 1871   $10, 000 

Act  of  June  10, 1872    25,000 

Act  of  Juno3,1896   5>000 


Ahatnui  of  propoaal/ar  mutvimff  ledga^  Marek  SI,  1807. 


Prloopor 

No. 

Kune  and  addreaa  of  bMdor. 

onblo  yard 
(800  oublo 

Amoonl. 

yards)  si  to. 

1 

MM* 

Contxact  made  with  William  D.  Johnston,  May  22, 1897. 
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Ho. 

^aaw  and  addTCH 
of  owttcaetor. 

ooDtnwt. 

Snljeotof 
wmtnwt. 

Frioe 
per 
oablc 
yard. 

Date  of 
•ppnmd. 

BeglnDlngof 
work. 

Xxpbatlfln. 

1 

"WfllUm  D.  JohD- 
phU,  Fa. 

Removal  of 
ledge. 

$10.48 

June  7,  1887 

June  1, 1897 

Hov.30,18n 

COMMSBCIAX.  8TATIBTICS. 
B0omptM  a»d  ahipintmU,  1896. 

Tone. 

OiAuite  and  paviDg  blocks   48,000 

General  mezeandise   1,126 

Hay   75 

Lnmber   !^000 

Total  „  61,300 

ArriimU  in  calendar  yaor,  1896. 

Sailing  TesBels; 

Drawing  10  feet  or  more   155 

Drawing  less  than  10  feet   61 

BoUt,  tonnage  900   1 


A  6. 

IMPROVEMENT  OF  UNION  EIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30, 1896,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  29. 

There  were  no  expenditures  daring  the  fiscal  year  1897,  and  no 
work  was  done.  Proposals  for  dredging  have  been  invited,  the  bids 
to  be  opened  July  21, 1897. 

Union  Biver  u  in  the  oollection  district  of  Frenohmau  Bay.  The  neatest  light- 
bonee  is  Bine  Hill  Bay  Light. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended  $15,000.00 

July  1, 1897,  balance  anezpended   16,000.00 


Amonnt  (estimated)  reqniredfor  completion  of  existing  project   130,000.00 

AmonntuiatcanbeprotitablyezpendeainfiscalyeareufingJnneSO,  1899  50, 000.00 
Submitted  in  compliance  with  reqnirements  of  Motions  2  of  riTOr  and 
harbor  oota  of  1»66  and  1867  and  of  sundry  oivil  aot  of  June  4, 1897. 


APPBOPHIATIOKS. 

Jolyll,  1870   $15,  COO 

Mareb3,1871   15,000 

June  3, 1896   16,000 
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COUMEBCIAL  STATISTICS. 


StettpU  amd  akipmtmtt,  1896. 

Tons. 

Coal   3,000 

Fiah   200 

General  merchandise   6,000 

Hardware  and  iron   2O0 

Lnmb«r   4^600 

Wood   3,000 


Total   54,000 

Arrivali  in  calmdar  year  1896. 
Sailing  vesselH,  average  draft  10  feet,  average  125  tons   ..  .  200 


Two  steamers,  average  146  tons,  ply  regalarly  between  the  city  of  Ellaworth,  on  the 
Union  Birer,  and  the  city  of  Bockland,  at  the  western  ahoie  of  Penobaoot  'Bmy, 


A  7. 

IHPROVEHENT  OF  BAGADUCE  BIVEB,  ICAINE. 

The  approved  project  and  the  rei>ort  of  progress  of  the  work  to  Jane 
30, 1896,  will  be  foand  in  the  Keport  of  the  Chief  of  Engineers  for  1897, 
Fart  I,  page  30. 

The  expenditures  daring  the  fiscal  year  1897  were  929.50  "So  work 
was  done.  Proposals  for  contlnmng  the  excavation  of  the  channel  with 
the  available  funds  have  been  invited,  the  bids  to  be  oi>ened  July  21, 

1897. 

The  improvement  is  in  the  collection  district  of  Castine.  The  nearast  port  of 
entry  is  Castine,  at  the  month  of  the  river.   The  nearest  light>house  is  at  Dice  Head. 

Money  statement, 

July  1,  1896,  balance  nnezpended   $5, 004. 66 

June  30f  1887,  amount  expended  during  fiscal  year   29. 60 

Jnly  1,  1897,  balance  nneneuded     4, 975. 16 

Joly  1, 1897,  ontstanding  riabUities   as.00 

Jnly  1,  1897,  balance  arallable  „   4, 9S0. 1 6 

f  Amount  (estimated)  required  for  completion  of  exlsttng  project   24,  gl&.  00 

J  AmoDntthivtcan1>eprol]ta1>1yexpendediufi8oalTeareDdmg  JnneSO,  1899  2^875.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPaOFRIATlONS. 


August  11,  1888   $3,000 

September  19,  1890   4, 000 

July  13,  1892    6,000 

August  17, 1894   6,000 

June3»]886   6,000 
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^Boaipte  and  ahifiatemU. 


Artlalw. 

mi. 

 .  * 

1888. 

1804. 

use. 

ISM.  • 

Tont. 

TOTU. 

Tons. 

ZVnu. 

ToTit. 

Tons. 

C,OOU 

7,600 

8,000 

8,000 

8,000 

7,000 

£f  oUU 

St  MIU 

160 

ISO 

aoo 

800 

300 

300 

260 

300 

400 

MO 

400 

S50 

150 

300 

250 

SOU 

MO 

800 

8,000 

9,000 

S,000 

•,S00 

10,000 

10,000 

IS,  300 

17,000 

18,000 

20,000 

20,000 

20,000 

6,000 

6,000 

D^OOO 

iM  

ISO 

200 

2S0 

360 

400 

400 

100 

2,aoo 

s,soo 

6,000 

15,000 

18, 000 

15,000 

300 

MO 

400 

1,000 

15,000 

12.200 

6,000 

5,400 

s,soo 

S.500 

6,000 

6,000 

Total  

41,300 

4«.100 

40,300 

07, 860 

86,  MO 

78,060 

ArHvalt  in  calendar  year  1896. 


Steamers: 

Drawing  10  feet  or  more,  600  to  1,500  tonii  200 

Drawing  lees  than  10  feet,  6  to  260  tmu  600 

Bailing  Tessels: 

Drawing  10  feet  or  mora,  160  to  400  tons   90 

Drawing  leas  than  10  feet,  6  to  60  tons  250 

Vessels  built   6 

Steamboat  line  established   1 


Host  of  the  aboTO  is  landed  uid  shipped  from  Castine,  at  the  month  of  the  river. 


A  8. 

mPROYEHBirr  OF  PENOBSCOT  BIYER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1896,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1897,  Part  I,  page  30. 

The  expenditures  daring  the  fiscal  year  1897  were  $330.74.  Ko  work 
was  done,  the  only  operations  conusting  of  an  examination  of  work 
previously  done,  made  late  in  1896.  It  was  found  that  at  Frankfort 
Flats  there  was  a  good  channel  not  less  than  300  feet  wide,  with  a 
depth  of  not  less  than  22  feet  at  mean  low  tide.  At  High  Head  tbere 
was  a  break  in  the  23-foot  contour  for  a  distance  of  600  feet.  On  the 
crest  of  this  shoal  the  least  depUi  was  in  excess  ot  19  foet  at  mean'  low 
Ude. 

Ko  appropriation  is  asked  for  further  work  under  the  proposed  pres- 
ent project,  but  an  extension  of  the  project  is  in  the  report  of  a  recent 
survey  in  the  vicinity  of  Bangor,  Me.  (Hoose  Ex.  Doc.  Ko.  49,  Fifty- 
first  Oongress,  first  session.) 

Money  statement. 

July  1,  1896,  balance  anexpended  '$10, 363. 88 

Jnne  30, 1897,  amount  expended  doring  fisoal  year   330. 74 

July  1, 1897,  balance  anexpended   10, 033. 11 

{Ajuount  (estimated)  required  for  completion  of  existing  project   290,000.00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  Differs  feom  last  year's  report  by  69  cents,  being  unonnt  of  Treasnry  settlement 
fer  telegrams  made  in  May,  U96. 
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APPBOPRUTIOMS. 


Mweh  2,  1829  (for  Boirey)   $300 

JclyU  1870  (at  Bangor  and  below)   16,000 

March  3, 1871  (at  Bangor  and  below)  -  60,000 

Joneiai872...„  40,000 

Hareh  3,1873   20;  000 

Jnno23,1874   20,000 

March  3,  1875  ($10,000  to  lie  expended  at  or  near  Bncksport  Narrows)  2S,  000 

Anf^QBt  11, 1876  ($4,000  to  bn  expended  at  or  near  Buoksport  Narrowa)   10, 000 

Jane  18, 1878  ($2,600,  or  so  mnoli  thereof  as  necessary,  to  be  expended  at  or 

nearBnckaportNarrows)  13,000 

March  3,  1879   6,000 

Julys,  1881  (for  Bangor  Harbor  and  Penobscot  River)  SN^OOO 

Auffiist  6,  1886  (for  widening  channel  at  Bangor  uid  removing  obstractions 

near  CroBbys  Narrows)   1^000 

Angnatll,  1^  ($20,000  to  be  expended  between  Bangor  and  Crosbys  Nar- 
rows and  $30,000  between  Bncksnort  and  Winterport)   60, 000 

September  19, 1890  (for  fsontinning  ImproTement  and  for  dredging  near  Stems's 

mill)   25,000 

July  13,  1892   40,000 


COHHKROXAIi  STATISnca. 


JBsoetplf  and  MpmenU. 


ArtldM. 

1801. 

1802. 

1893. 

1894. 

18B6. 

1896. 

Totu. 
500 
8,97S 

Tmt. 
500 
3, 2M 
500 
116.000 
2,000 
200 
8,325 
2,000 
52,200 
12,047 
840 
181,000 
4,850 
204,603 
400 
1,000 

Tom. 
676 
2,840 
636 
120,000 
,2,300 
240 
6.840 
2,140 
63,420 
18,000 
12,600 
00,000 
4,400 
333,132 
400 
1,200 
700 
1,771 
3,684 
26,000 

Torn. 
438 
1,940 
2, 178 
12<l,  091 
2, 102 
200 
13,648 
4,760 
51.820 
10.200 
1,210 
193,789 
2,615 
315.900 
325 
820 
1, 154. 
1.046 
S.070 
20.765 

Tom. 
266 
1,963 
1,219 
190,640 
2,100 
160 
22, 312 
6, 700 
28,463 
7,969 
3,006 
80,000 
5,080 
S24.00S 
200 
1,059 
2,874 
2,386 
5,838 
17, 199 

Tom. 

1.254 
1,487 
212,513 
2,730 
625 
23,143 
4,  MO 
24,811 
7,950 
8,754 
1*1,000 

4,m 

187.000 

104, 113 
2,025 
107 
11,805 
1,400 
51.333 
72,220 
SOS 
270,000 
508 
890,000 

53,728 
1.841 
2,500 

30,500 

i"7» 

1,800 
2,702 
7,264 
44,035 
20,726 

oa  „  

3,701 
3,004 
32,300 

ParlDg  Mtone,  mofte,  and  slAta  

931,780 

714,936 

606,887  1  760,313 

017,869 

716,011 

Arrivalt  and  d^parturet  in  caUndar  gear  1896. 


Steamers: 

Coastwise,  drawing  6  to  11  feet,  average  800  tons   656 

Foreign,  drawing  10  to  20  foet,  average  1,000  tons   10 

Sailing  vessels : 

Coastwise,  drawing  6  to  22  feet,  average  300  tons   2,682 

Foreign,  drawing  8  to  20  feet,  average  600  tons   56 

Built,  8*  tons   1 


TM  8,405 


Digiiized  by 


APPENDIX  A — REPORT  OP  MAJOR  HOXIE. 


781 


A  9. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1896,  will  be  foand  in  the  Report  of  the  Ohief  of  Engineers  for 

1897,  Part  I,  page  32. 

The  expenditures  during  the  fiscal  year  1897  were  11,616.07,  No 
work  was  done  until  May  22,  1897,  when  dredging  was  commenced 
aiider  a  contract  dated  September  4, 1896.  By  the  close  of  the  fiscal 
year  50,506  cubic  yards  of  material  had  been  removed  from  the  area  on 
the  south  side  of  the  channel,  in  front  of  the  Boston  steamboat  whar^ 
completing  the  contract  and  also  the  prefect. 

Belfiut  is  in  the  oollAotion  district  of  Belhst.  The  nearest  light^honse  is  Diee 
.  ^ad,  near  Gastine. 

Monejf  Btatement. 

Jal7 1,1896.  balance  nnexpended   48, 286. 18 

Jone  30, 1897,  amonnt  expended  dnring  fiscal  year   1, 616. 07 

July  1,1897,  balance  nnexpended    6,669.11 

July  1, 1897,  ontstanding  liabilities   6, 030. 56 

Jnly  1, 1897,  balanoe  aTailable  ,   638.66 


AFPBOPRIATIONS. 


Angnst  14, 1876   «5,000 

.lune  18,  1878   13,000 

March  3,  1879   6,000 

June  14,  1880   3, 000 


September  19, 1890   $10,000 

Jnly  13,1892   10,000 

Angnst  17,  1894   8,000 

June  3,  1896    8,000 


Ab$traei  of  propotalt  for  drtdgimg,  Augutt  £4, 1896, 


Ho. 


Nmuw  and  address  of  btddar. 


Price  per 
odUo  yard, 

meMored  in 
aoow  (52,000 

onblo  yards). 


Amonnt. 


Hoore  &  Wrisht,  Fortlsnd,  Ms  

Hamilton  &  Sawyer,  Cheabesgae,  Mo 


OmM. 


7,2U 


Contract  made  with  Hamilton  &,  Sawyer  September  4,  1880.  ' 


Grafroot  im  force  Oitrimg  tibe  jlseal  year  011^9  </■««  SO^  JS97. 


Ko. 

Name  and  addren 
of  c«n tractor. 

Date  of  con- 
traot. 

Sabjeot  of 
ooatnot. 

Prico 
per 
on  bio 
yard. 

Date  of  ap- 
proral. 

BeglDiilng  of 
work. 

Sxplratioii. 

1 

Hunlltan  &  Sawyer, 
ChoaboaKuo,  Ma. 

Sept  4,18M 

Dradgbig. 

OmU. 
13{ 

SaptlT.UOg 

Ifaj  1,1W7 

Jane  90, 1897 

Completed. 
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COmUBCIAL  STATISTICS. 


ArUolim. 




Xarm  tiruAium  

ymnttltmn  

drain  

(ttmwul  mmrahiatHm , 

I  fur  

Im   

liHiiilMr  

MiM  

Huinn  

W(wd  


UBI. 


Toru. 
10. 7I<I 
VIO 

i,m 

6,039 
9C  113 

7  m 

11,000 
B,4O0 
1,S15 
7,000 
MO 


71,093 


1802. 


Ton». 

10,  WO 
91S 
9,000 
S,000 

21,200 
7.i60 
8.000 
2,900 
1,410 
<,000 
8N 


IBM. 


Ton*. 

10,900 
820 
9,000 
5,800 

20,200 
8,000 
6,000 
2,600 
1,200 
S,S00 
7W 


67,939  I  98,470 


1891. 


Tont, 

"•S 

4,000 
4,600 
24,500 
7,600 
4,800 
8,300 


9U 


61, 660 


189& 


14,000 
840 

4,000 
9,000 
21,200 
6,500 
2,600 
3,500 
800 


840 


W,1S0 


14  506 

710 
4.400 

B.saa 

24. 160 

a;  mo 

9,100 
700 


7M 


flX,M9 


A  XO. 

IMI'W)VEHENT  OF  HABHOR  AT  CAMDEN,  HAIKE. 

1*he  approved  project  and  the  report  of  progrees  of  the  work  to  Jnne 
30f  ININl,  will  be  found  in  the  lieportof  theOhief  of  Bagineers  fbr  1897, 
Tiirt  1,  pimo 

Tlu>  expeiHlitureflduringtheflscal year  1897  were  $10,048.17.  Dredg- 
ing wiiH  <»)iiiin(>uced  September  21, 1896,  ander  a  coutract  dated  Sep- 
tember -1, 181HI,and  the  contract  waB  completed  on  the  3d  of  the  following 
I)ftcenibcr,  when  (Jl,9{)9  cable  yards  of  material  had  been  removed. 
I'lio  removal  of  the  middle  ground  was  practicaUy  finished,  and  the 
project  was  completed. 

CiuuiImi  In  ill  tbo  ooUectioii  distriot  of  Belfiut.  The  neanst  li^t-hooBO  ia  on 
Nflffni  Jilsnd,  rI  autranoe  of  harbor. 

Money  gtatement. 

July  1.  imw.  balance  nnexpended  «10;361.2S 

Jiiue  30, 1W7,  amonnt  oxpeuded  dnrlng  flsoal  year   10^  048. 17 

July  1, 1HU7,  bolauoe  unexpended   318.06 


APPROPKIATIONS. 


Maroh  3,1873  »10,000 

Jiiiio23,  1874   10,000 

Marcb3,lH7ri   10,000 

AngaatU,1888   5,000 


September  19, 1890  #6,000 

July  13, 1892   13,000 

AugQBt  17, 1891   12,000 

Junes,  1«86  IQ^OOO 


Abatraet  of^opotaUfor  iredging,  Augiut  t4, 1896. 


No. 


K«me  nd  addnw  of  Uddsr. 


Price  par 
onbio  yard, 
muanred  In 
MOW  (60,000 
oublo  jwd*>. 


AnooBt. 


Mooro  &,  Wrlgbt,  FortUnd,  He  

Ukmilton  it  Sawyer,  GhaabMgne,  Us 
Stmon  J.  Donoran,  Wlathn^  Haaa... 


Otate. 


17 


IO.MO 
6,860 
10,100 


Contract  made  with  Hjunilton  &  Sawyer  Septembei  4,  1896. 
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Contract     force  during  tJu  Jltoal  year  ending  June  SO,  1S97. 


So. 

Name  and  Rddnu 

of  oontraotor. 

Dateof  oon- 
tnet. 

SntaJeotof 
oi»tnwt. 

PriM 
per 
cubic 
yard. 

Dat«  of  sp- 

Boginnlngof 
work. 

ExplnUon. 

1 

Hamlltra  St  Sawyar, 
CbrabMgae,  M«. 

Sept.  4UM 

I>redgtiiE 
aheniid. 

OenU, 
1*1 

Sept,  17, 1808 

Oct  1,  18D6 

Apr.  80,1897 

CompletAd, 


COMMBRCIAL  8TATIBTIC8. 

It  lua  been  Impraotieftble  to  obtain  statlstioa. 


A  XI. 

IMPBOYEHENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

The  approved  project  aod  the  report  of  progress  of  the  work  to  June 
30, 1896,  will  be  foaud  in  tbe  Keport  of  the  Chief  of  Eugineers  for 
1897,  Part  I,  page  33. 

The  expenditures  during  the  fiscal  year  1897  were  $872.38. 

A  contract  vas  made  May  4, 1897,  for  completing  the  breakwater, 
the  price  being  59.3  cents  per  ton  (2,000  ponnds)  of  stone  furnished 
and  placed  in  tiie  work.  The  contractor  began  delivering  stone  Jane 
3, 1807,  and  at  tbe  close  of  the  flacal  year  had  deposited  2,260  tons  in 
place. 

Rockland  is  in  the  colleotion  district  of  Waldoboro.  There  is  a  light  on  the  end 
of  the  breakwater. 

Money  statement. 

July  1, 1896,  baluloe  unexpended  $25, 871.90 

Amount  appropriated  by  sundry  elTil  act  approved  June  4, 1897  ilSO,  000. 00 


375,  871. 90 

Jnne  30,  1897,  amount  expended  during  gscal  year   872. 38 

July  1, 1897,  balance  unexpended   374,999.^ 

July  1, 1^,  outstanding  liabilities   $330. 00 

July  1. 1807>  amonnt  oovered  by  uncompleted  contracts   207, 550. 00 

  207,880.00 


July  1, 1897,  balance  available   167,119.52 


Amonnt  (estimated)  required  for  completion  of  existing  project   410, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899  410, 500. 00 
Submitted  in  compliance  with  reqniremeDts  of  suctioun  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudiy  civil  act  of  Jane  4, 1897. 


APPROPRIATIONS. 


Jane  14, 1880  $20, 000 

Augusta,  1882   4O,0GO 

Ju^6,1884   40,000 

Augusts,  1886   22,600 

August  11, 1888   90;  000 


September  19, 1890   $37,500 

July  13, 1892   30,000 

August  17,  1894   30,000 

Jnne  S,  1896   25, 500 

June  4,1897   360^000 
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Ahairaot    propoaaU  for  contlrttoting  bttakwai«r,  Jforok  S,  1897. 


No. 


ZTme  and  addreu  of  bidder. 


Prloeper  ton 

for  stom 
(360,000  tons). 


AMUIOBt 


Hamilton  &  CloaTea,  Poitluid,  He  

Cbarlas  H.  Sonther,  BoBton.  Mass  

WllUam  S.  White,  Rocklatid,  Me  

T.W.  Kinaer  &  Sou,  Tem  H«Dte,  lad 


76 


2M,2» 


Contract  made  with  Charles  H.  Sonther  May  4, 1887. 


Cimtnet  fa  /mw  dwrin^  tA«  fiteal  year  mdiiiy  ■Thim  1897. 


No. 

Name  uid  address 
of  GOD  tractor  - 

Date  of 

SnlOeotitf 
ooBtraot. 

Price 
per ton 

for 
stone. 

DMoof 
approval. 

Begtamingof 
work. 

Expiration. 

1 

Charlefl  H.  Sonther, 
Boeton,  liaaa. 

Maj  4,1807 

Oonstract- 
Ingbreak- 
vater. 

Oenu. 
».3 

May24,18»7 

Jonel,  1807 

June  30,1808 

COBDfXBCIAL  BTATIBTICB. 
Seeeiptt  amd  sfcipiamfa. 


Artlolea. 


Brtokioement,  nidBaod  

Coal  >  

nab  and  salt,  etc  

Omln  and  floor  

General  merchandJae  

Haj  and  atraw  

lC6  

Lnmber  and  ship  tlmbera  

Lime  

Oil  

Stone   

Sawdast  audaehes  

Steel  raflfl,  ironwork,  and  oasUngi. 
Wood  wd  cooperage  


Total. 


8.807 
83. SOS 
2,500 
0,147 
07,970 


4,672 
21, 378 
100,000 


64,778 


70,207 


488,700 


isn. 


42,904 
42.460 
8,257 
9,620 
28,100 
413 


27,680 
97,786 
638 
74,887 
0,071 
2,172 
188,888 


1809. 


Ton*. 

3S,6U 

61,000 
9,908 

10,822 

01,035 
500 
2,000 

28, 190 
130,000 
606 
7, 60S 
6,404 
3,323 

188.500 


628,805 


588,600 


18H. 


Ton*. 
89, 276 
03,000 
9,678 
11,749 
71,138 
600 
4,320 
28,742 
116,000 
66S 
9, 020 
5,012 
1.068 
UT,8S7 


500,808 


1885. 


3bfw. 
38.250 
66,780 


10,500 
73,400 
675 
3,200 
27,260 
166,000 
1,400 
8,525 
4,965 
1,260 
386,035 


016,880 


1800. 


Ton*. 
87,000 
66,300 
10,540 
18,140 
70^850 
640 
4,600 
28.950 
127,600 
700 
8.000 
4,800 
S,2SS 
310,360 


680^386 


Numba"  of  veatelt  orrlrin;  Ut  ealimdar  j/ear  1896. 

Steamers: 

Coastvise,  400  to  1,600  tons  each   68S 

Coastwise,  25  to  400  tons  each   3,250 

Coastwise,  nndor  25  tons  each   380 

Sailing  vessels: 

Foreign,  average  90  tons  each   400 

Coastwise  (tonnage  not  stated)  4, 325 

Forifttbge  only   1,160 
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IMPROVEMENT  OF  CARVERS  HARBOR,  VINALHAVEN,  MAINE. 

The  approved  project  and  the  report  of  process  of  the  work  to  June 
30, 1896,  will  be  foand  in  the  Beport  of  the  Ohief  of  Engineers  for  189 
Part  I,  page  34. 

There  were  no  expenditores  daring  the  fiscal  year  1897,  and  no  work 
was  done.  Proposals  for  beginning  the  dredging  of  the  harbor  have 
been  invited,  the  bids  to  be  opened  July  21, 1897. 

Cvrren  Harbor  is  in  the  collection  diatrict  of  Belfoat.  The  nearat  Ught-honie  ta 
Hwon  Neck. 

Money  statement. 

Jnlyl,  1896, balance nnexpended   $10,000.00 

Jnly  1, 1897,  balance  nnexpended   10, 000. 00 

f  AmoDut  (estiniated)  reqnirod  for  completion  of  existing  project   54, 000. 00 

J  Amount  that  can  beprofitablv  expended  in  fiacalvearenduigjQneSO,  1899  54,000.00 
I  Sabmitted  in  compliance  with  requiiementB  or  eectlonB  2  of  river  and 
I   harbor  acti  of  1866  and  1867  and  of  sandry  olvU  act  of  Jane  4, 1887. 


APPBOPRIATION. 

JimeS,18e6  «UKOOO 


COKHXBCIAL  STATISTICS. 
*    IteoHpU  and  $hipiMnU,  1896. 

TWu. 

Coal,  hay,  wood,  Inmber,  and  general  merchandise,  etc   9, 589 

LobBters   600 

Fish,  salt,  ice,  but,  etc   4,000 

Stone   48,988 

Total   68,078 

Arrival*  in  calendar  year  1896. 

Sailing  vesBels : 

Draft  9  to  18  feet,  75  to  400  tons  178 

Draft « to  12  feet.  15  to  200  tons   138 

Draft  5  to  14  feet,  7  to  75  tons  818 

Boats  making  abont  6,000  trips  in  a  year,  draft  4  to  8  feet,  5  to  13  tons  100 

Steamers  making  3  trips  daily   2 

Steamers  and  veaselB  arriving  for  refuge  500 


A  13. 

niPROTEUENT  OF  GEORGES  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jane 
30, 1896,  will  be  foand  in  the  Beport  of  the  Chief  of  Engineers  for  1897, 
part  I,  page  35. 

There  were  no  expenditnres  daring  the  fiscal  year  1897,  and  no  work 
was  done.  A  contract  has  bera  made  for  dredging  to  the  extent  of  the 
available  fonds,  the  work  to  be  done  during  the  present  season! 

Georges  River  is  in  the  oollection  district  of  Waldoboro.  The  nearest  lij^t-honse 
ja  Franklin  Island. 

BNO  97  50 
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Money  statement. 

July  1, 189^  baluiceimexpeDded  $10,000.00 

July  1, 1897,  balance  nnexpended  *  10, 000. 00 

Jnly  1,1897,  amount  coywed  by  ancompleted  oontraots   9,000.00 

July  1, 1897,  balance  available   1, 000. 00 

r  Amount  (estimated)  required  for  completion  of  exiatin^  project   20, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearendinc  June  30, 1899  20^  000. 00 
]  Submitted  in  oompliance  with  requirements  ot  eeotiona  2  of  river  and 
{   harbor  acts  of  1866  and  1867  and  of  sundry  ciril  act  of  June  4, 1807. 


APPROPRIATION. 


Act  of  June  3, 1896  

Jhatract  ofpropotaUfor  dredging,  Maroh  SI,  1897. 


$10^000 


No. 


ZTune  and  addnia  of  bidder. 


Moore  St  Wricbt.  Portland,  If «  

Angiutos  B.  Martin,  BottOD.Uau... 
Hamilltnt  A.  Sawyer,  CbMbeuniB,  Ho. 
Charlas H.  Soatfiw,  Boston, Mau.... 


Price  per  cu- 

blA  vard 
(50.000  cdUc 
yards),  maaa- 
nndlnaoow. 


OMCf. 


18 
U 

1*A| 


•0.000 
0,000 

T.aso 
u^ooo 


Contract  made  with  Hamilton  &  Sawyer  Hay  8, 1897. 

Cimtraet  in/orce  during  the  fiscal  year  ending  June  SO,  1897. 


"Sam  and  addteas 
of  mmtrutor. 


Data  of 
contract. 


Snltfeotof 
contract. 


Price 
per 
cubic 
yard. 


Date  of 
approval. 


Beginning 
or work. 


Bzplrattan. 


Hamilton  &  Saw- 
yer, Portland, 


Hay  8,lSffT 


DredgioK 
obanneL 


CenU. 


May  20, 1897 


July  »,  1807 


Got   SO,  1897 


COMMERCIAX.  STATISTICS. 

Beaeipts  and  ehipmntt,  1896. 

Ton. 

Coal   6^000 

Cement  and  general  merohandise   2, 000 

Lime  19, 000 

Lumber  and  ship  timbers  i   9, 875 

Wood  ^   8,500 

Total   46,375 

ArrivaU  in  ailendar  year  1S96. 

Sailing  resaelB,  ooastwise,  75  to  300  tons  300 

Steam  tag   1 

Vessel  bfllt,  about  900  tons   1 
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A  14. 

IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jaoe 
30, 1896,  will  be  foand  in  the  Eeport  of  the  Chief  of  Engineers  for  X807, 
Part  I,  page  35 

.The  expenditjires  daring  the  fiscal  year  1897  were  $27,666.31. 

The  redredging  of  the  channels  west  of  Swan  Island,  which  was  in 
progress  ander  open-market  agreement  at  the  close  of  tiie  last  fiscal 
year,  was  completed  July  22, 1896. 

The  total  quantity  of  material  moved  was  35,670  cubic  yards,  scow 
measarement)  giving  channels  11  feet  deep  at  mean  low  tide  throagh 
the  three  shoals  west  of  the  island.  Work  was  then  resumed  at  Briti» 
Shoal,  ander  contract,  and  continued  until  the  last  of  September,  when 
the  contract  was  completed.  The  total  quantity  removed  under  this 
contract,  including  the  operations  of  the  previous  fiscal  year,  was 
133,715  cubic  yards.  A  depth  of  10  feet  at  mean  low  tide  can  now  be 
carried  to  within  about  one-half  mile  of  Augusta,  the  head  of  naTigation. 

The  work  of  ledge  excavation  at  Lovejoy  Narrows,  under  contract 
with  Kogers  &  Fitzpatrick,  which  was  in  progress  at  the  olose  of  the 
fiscal  year  1896,  was  continued  until  November  3, 1896,  when  1,383^ 
cubic  yards  had  been  removed,  completing  the  contract.  This  finished 
all  the  work  proposed  at  that  locality. 

Unless  new  conditions  develop,  only  the  dredging  at  Gages  Shoal, 
near  Augusta,  is  to  be  done  in  order  to  complete  the  project.  Bids  for 
the  latter  work  were  recdved  March  31, 1897,  but,  the  proposals  con- 
taining provisions  at  variance  with  the  specifications,  all  bids  were 
rcgected.  The  work  has  been  readvertised,  the  bids  to  be  opened  July 
21, 1897. 

No  fhrther  appropriation  is  asked  for  the  present. 

The  improvement  is  in  the  collection  district  of  Bath,  of  which  Bath  is  the  port 
of  entry.   Fort  Fopham  and  the  light-house  on  Pond  Island  are  near  the  montn  of 


the  river. 

Money  statement, 

Jnly  1,  1896,  balance  unexpended   979,902.90 

Juno  30, 1897,  amount  expended  during  fiscal  year   27>  666.  SI 

July  1, 1897,  balance  unexpended   52, 246. 59 

July  1, 1897,  outBtanding  liabilities   200. 00 

July  1, 1897,  balance  available   52, 046. 59 

f  Amount  (estimated)  required  for  completion  of  existing  project   58, 500. 00 


Snhmitted  in  complianoe  with  Tequiremeats  of  neotions  2  of  river  and 
.  harbor  acts  of  18B6  and  1867. 


March  2, 1827     $4,000 

March  19, 1828   3,500 

April  23, 1830   5,  000 

August  30, 1852    6,000 

June  23,  1866    20,000 

March  2, 1867    30,000 

April  10,  1869   14,850 

July  11,1870   15,000 

March  3, 1871   15,000 

June  10, 1873   8, 000 


March  3, 1873  $12,000 

June  23,  1874   12,000 

March  3, 1875   15,000 

March  3, 1881   10,000 

August  11, 1888    75,000 

September  19, 1890   50,000 

July  13, 1892   100,000 

Aagost  17, 1894   50,000 

June  3, 1896   66,000 
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AMnuit  of  propoaaU  for  iredgii^,  March  SI,  1897. 


"So. 

liHM  MM  MoroM  Of  bldoet. 

45,000  onblo 
ysrds  (prlee 

Shoal,  p«r 
onblo  yard, 
mewnradm 
soow). 

Price  for 
redi«dg- 

BUMIind 
taKKHW, 

Amonitt. 

1 
2 
9 

Ctenfa. 

40 
4S 
66 

OmU. 
40 
401 
50 

918,000 
21,800 
24,750 

CharlM  H.  Sontbor,  Boston,  Hw  

I 

I    All  bids  i^eoted. 


Liat  of  contract*  im  force  during  the  Jifoal  year  endiHg  June  SO,  1897. 


No. 

ITiDMutd  addnaa 
of  oontraotor. 

Date  of 
contract 

Snttjeet  of 
oonteaot. 

Price 
per 

onbio 
yard. 

Date  of 
approTal. 

Beginning  of 
work. 

Expiiatlaa. 

la 
2a 

Kogers  Sl  Fitxpat- 
riok,PUttabarg, 

N.Y. 

Uoore  &  Wright, 
PortUiid,M«. 

Mar.  r,  1806 
Apr.  1,1805 

Bemoral  of 
ledge  at 
Lovejoy 
NarroVB. 

Dredgliigat 
Beef  Rook 
Shoal. 

At  Eihep- 
ardfl  Point, 
Hallo  well, 
and  Britta 
shoale. 

«0.87 

.24 
.20 

Apr.  8,1805 
Apr.  8,1886 

JiMj  1,1806 
MiV  1.U05 

Not.  1.18e« 
Jinie  80,UVr 

•Contract  completed. 


OOMHXIIOIAL  STATISnOS. 


Receipts  and  ahipmenta. 


AiUolea. 

1801. 

1W2. 

1808. 

1804. 

1816. 

TOnt. 

1,908 
123,366 
336 
160 
22,400 
12,000 
13,255 
846,165 
830 
245 
188.523 
2,212 
1,100 

Ton*. 
13,500 
150,000 
532 
105 
33,000 
12,000 
16,150 
025,000 
485 

Tma. 

400 
162,076 
415 
50 
42,  sot 
7,550 
2,750 
867,700 
2,300 
325 
01,266 
726 
2,600 

Tons. 

7,150 
180,070 
■476 
200 
2,800 
16,160 
2.087 
1,007,000 
1,850 
1.325 
35,433 

Tom. 

050 
188,420 
6B0 
600 
41,870 
6,200 
3,480 
873.000 
1.830 
396 
84,060 
738 
2,130 

H«y  

111,053 

Salt  

Wood  

2,718 

1,210,474 

1, 983, 146 

070,088 

1,207,066 

1, 182,872 

Commeroial  stetiaticB  for  the  year  1896  could  not  be  obtained. 
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A  15. 

IMFBOVEMENT  OF  SASANOA  SIYER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jnne 
30, 1896,  wai  be  fonud  in  the  Beport  of  the  Chief  of  Engineers  tac  1807, 
Fart  I,  page  37. 

The  expenditures  durlDg  the  fiscal  year  1S97  were  $439.07. 

The  removal  of  ledge  at  Hell  Gate  was  commenced  daring  the  latter 
part  of  May,  1897,  under  contract  made  May  3, 1897.  At  the  close  of 
the  fiscal  year  about  113  cubic  yards  of  ledge  had  been  taken  out. 
The  contract  covers  tiie  removal  of  about  800  cubic  yards. 

The  impTOTement  is  in  the  oolleotion  diatriot  of  Bath.  The  neuest  llght-hooM  is 
on  Hendiiolu  Head. 

Money  statement, 

July  1, 1896,  balance  onezpended  $1^000.00 

Jnse  30, amount  expended  daring  fisoal  year   439. 07 

July  1, 1897,  balance  nnexpended   1^  660. 93 

Jnly  1,  1897,  ontstaQdiug  liabilities   $174. 10 

July  1,  1897,  amount  covered  by  nnoompleted  contraots   9, 190. 96 

  9,866.06 

Jnfy  1, 1897,  balftnoe  araiUble   9, 196. 87 


APPROPRIATIOHS. 


July  11, 1870  $10,000  1  June  14,  1880   $7,000 

March3,lS71   6,600   March3,1881   5,000 

June  18, 1878   17, 000  I  June  S,  1S96   19, 000 


Abtiraot  of  jnvpofolf,  Jforeh  Sl^  189J. 


No. 


Kame  taA  mUtcm  of  bidder. 


Bobert  H.  Rogen.  PUttaborg,  N.  Y  

William  D.  Johnaton,  Philadelphia,  Pa  

llDom  &  Wrlf fat,  Portlutd,  1C«  


Prim  per 
onbio  yard 
forladn 
(WOonSto 
jmrda)  altn. 


910. 48 
12. 7S 


PriMper 
onbie  rard 
for  dnogliig 
(2,D00eDbio 
yardajmaas- 
nredinacow. 


«o.a5 


Amonnt. 


S: 


1,482 
,475 
BOO 


■Contract  made  with  Bobert  H.  Sogers,  May  3,  1897.   Bid  for  dredging  reacted. 


Contract  in  forot  (baring  the  fiteal  year  ntdmg  June  SO,  1897. 


TSo. 

Kame  and  addraaa 
of  contractor. 

Datoof 
ooDtraot. 

BaUwtof 
oontiaot. 

Price 
per 
cnbfo 
yard. 

Date  of 
spproTal. 

Beginning  of 
work. 

Bzpintloii. 

1 

Eobert  H.  Sogen, 
n«ttabtug,H.T. 

May  8,1887 

BemoTiag 
lodge. 

110.48 

May  20,1887 

M»y  1,1887 

Hot.  is,  1887 

COHMEBCIAL  STATISTICS. 

It  has  not  b«ui  practicable  to  obtain  oommeroial  statiatios. 
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A  x6. 

niPROVEHENT  OF  PORTLAND  HARBOR,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jnne 
30^  1896,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1897, 
Fart  I,  page  37. 

The  ezpenditores  durinsf  the  fiscal  year  1897  were  $1,731.37.  There 
was  no  work  of  improvement  done  daring  the  year,  Jnne  4, 1897,  a 
contract  was  entered  into  for  doing  all  the  work  covered  by  the  present 
project.  At  the  close  of  the  year  the  contractors  had  placed  a  dredge 
and  two  scows  on  the  work,  but  no  dredging  had  yet  been  done. 

The  harbor  la  defended  by  Forta  Preble,  Goreds,  Scammel,  and  a  battery  at  Port- 
Jaod  Head.  There  is  a  light-house  oo  the  breucwater  and  one  at  Portland  Head^  3 
miles  distant  from  the  city.  The  harbor  is  in  the  colleotion  district  of  Portland  and 
Falmouth,  of  which  Portland  is  the  port  of  entry. 

Money  statement. 

July  1, 1896,  balance  nnexpended  *|iX^  391. 80 

Amount  appropriated  by  sundry  oivil  aot  apiuroTed  June  4, 1897   364^  000. 00 


370, 291. 80 

June  30,  1897,  amount  expended  during  flsoalyear....   ],  731.37 


July  1, 1897,  balanoe  unexpended  1368,560.43 

Jaly  1,  1897,  ontstaodtaig  liabmUes   400.00 

July  1, 1897,  amount  coToiedby  uncompleted  contracts  t618, 499.00 


Amonnt  (estimated)  reqnired  for  complntion  of  existing  project   460, 000. 00 

AmountthatcanbeprofltoblyexpendedinfiBcalyeareQtUne Jaue30,1899  460, 000.00 
Subnutted  in  compliauce  with  requirements  of  seotiona  2  of  river  and 
harbor  acts  of 1866  and  1867  and  of  nmdry  tdvU  act  of  June  4, 1887. 


APPROPRIATIONS. 

July  4,  1836,  for  breakwater   $10, 000. 00 

March  3,  1837,  for  breakwater   25, 000. 00 

Jaly7, 1838,  for  breakwater     26,366.00 

June  23, 18^,  for  extending  breakwater,  but  unexpended  balance  made 
available  for  excavating  middle  ground  by  joint  reeolution  of  Jjine  5, 

1868   106,111.06 

July  11, 1870,  for  improving  harbor   10,000.00 

March  3,  1871,  for  improving  harbor   40, 000. 00 

June  10, 1872,  for  improving  Portland  Harbor  and  Back  Bay   45, 000. 00 

March  3,  1873,  for  improving  harbor   50, 000. 00 

Jnne  23, 1874,  for  improving  harbor   20, 000. 00 

March  8, 1875,  for  improving  harbor   20, 000. 00 

March  S,  1881,  for  improving  harbor   20, 000. 00 

Anguat  3,  1882,  for  improving  hu-bor   35, 000. 00 

Ju^f  6,  lfe4,  for  improving  harbor   30, 006. 00 

August  6,  1886,  for  improving  harbor   30, 000. 00 

August  6, 1886,  for  Back  Cove   26,  250. 00 

August  11,  1888,  for  improving  harbor   40, 000. 00 

August  11,  1888,  for  Back  Cove   26, 000. 00 

Septonber  19,  1890,  for  improving  harbor   40, 000. 00 

September  19,  1890,  for  Back  Cove   ^  000. 00 

July  13,  1892,  for  improving  harbor   30, 000. 00 

July  13,  1892,  for  Back  Cove   20,000.00 

August  17,  1894,  for  Back  Cove   20, 000. 00 

Junes,  1896   20,000.00 

January 4,  1897    350,000.00 

"Includes  «291.80  from  account  for  Back  Cove. 

t  This  work  is  carried  on  under  a  continuous  contract. 
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XTame  wd  ■ddren  of  bldd«r. 


Baok  Core. 


126,000 
cable 
yardi. 
(r1o0  per 
enbw 
yard 
eito.) 


Amoimt. 


Portland  HuboT. 


PUn  A, 
000,000 
cnbio 
yftrds. 
(^loe 
cable 
y«rd 
■Ita.) 


per( 


PUo  B, 
4,975.000 
en  bio 

Prioe  per 
cable 
yard 

BitD.) 


Amimnt. 


John  B.  Braynw  and  Sngane  Brmium, 
Toledo,  Otie  

AlabaoiaDndglng  and  Jetty  Co^  UobUe, 
AU  

M.  J. Fnnten  &  Co.,  TStsm  York,  K.T.... 

CbarksH.  SoBtharand  Angoatoa  B.  Hax> 
tin,  Boeton,  Ham  

AmMioan  I>redgiDg  Co.,  Philadelphia, 
Pa  

Moore  &  'Wright,  Portlmd,  Me  

Morris  &  Gomminn  Dredging  Co.,  "Saif 
Terk,ir.Y  


OanU. 
30 

20 

 i«i 

27» 


$25,000.00 
26,000.00 

"30,'8».'8S' 
34,S7S.00 


OmtM. 


OtnU. 
20 


33 


27 
241 


S8.750.00 
•0,087.50 


26A 


80 


87,600.00 


16 

■i2j' 
'i6i 

18 

"iii 

16 


«oes.ooo.oo 

130, 000. 00 
749,260.00 
183,388.33 
621,876.00 

261,000.00 

771,  mw 

708,000.00 
204.800.00 

74O,08LO0 

708,000.00 


AU  bids  Tweeted. 

Ahttrae*  ofpropotti,Uf9T  diMds^f,  April  t9, 1^. 


No. 


XTame  and  addreaa  tt  bUto. 


Plan  A, 
and  Back 

Cove 
830,000cn- 
bio  yards. 


Morrifl  Sl  Cnmmings  Dredging 
Co.,  New  York,  N.T  

Moore  tt  Wright,  Portland,  Me. . . 

Blttenbooae  Mo«we  Dredging  Co., 
Mobile,  Ala  

Baltimore  Dredging  Co.,  Balti- 
more, Md  

American  Dredging  Co.,  PUlactol- 

Valentine  *  Ca,  New 
Tork,V.y  


1. 


OmU, 
23.5 
22.5 

28.6 

24.7 
24.5 
14.4 


2S-foot 
area 

06,000  cn- 
bio yards. 


2. 


Amount. 


87 

8230,200 

82 

217, 160 

84.6 

127,826 

39.4 

242,440 

40 

241,350 

20 

138,620 

FlanB 
and  Back 

Core 
6,OM,000 

yard*. 


<knU. 
16 
14.8 

147 

15.2 

16.5 

0.98 


29-foot 
area 
05,000  ca- 
ble yards. 


Amount. 


37 

8786,000 

82 

748,116 

84.6 

786,510 

80.3 

796,095 

40 

813,796 

SO 

618,  m 

Contract  made  with  George  M.  Valratine  &  Co.,  June  4,  1807. 


GmfrMol  <ii/oree  dwrimg  ihefitoal  year  «tdim§  Jwm  SO,  JS97. 


Ko. 

Kama  and  addreee 
of  oMitnotor. 

Date  of 
mm  tract. 

Subject  of 
oontraot. 

Prioe 
per 
oubio 
yard. 

Date  of 
^proval. 

Beginning  of 
work. 

BxplfaUon. 

1 

Geo.  U.  Valentine 
&  Co..  Kev 
York,K.T. 

June  4,  1897 

Dredging. 

OmU. 
lfr20 

jjune  22,1807 

June  1,1897 

Fixed  by  rate 
of  proereaa 
preecrlbed 
in  the  oon- 
traet. 

aUnder  plan  B  and  Back  Core. 


ft  For  29-foot  area. 
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OOHHEBOIAL  STATUUCS. 


Beoetpti  and  tMiMuiite. 


AitUlM. 

1802. 

1808. 

IBM. 

U05. 

uoi. 

107, 801 

5, 783 

2,001 

7,062 

14.082 

810 

18,  700 

18,040 

IS,  S06 

U,401 

SB,S8f 

31, 878 

20,806 

30  716 

88,181 

11,  M8 

600,000 

600,000 

021,980 

wn 
tw> 

617, 162 

544,009 

54^066 

ft  At9 

Of  via 

V,  4u0 

4,448 

4.»1 

2,874 

S,81S 

5,000 

2, 176 

4,283 

1>8 

1 J  am 
H,  wlo 

17,185 

6. 001 

4,086 

7,270 

20,288 

CoqpencB,  lumber,  atad  niIro«d  tiea  

41,607 

71,627 

79,808 

04,604 

61,016 

76,471 

18, 41« 

14, 100 

06,796 

66,806 

01.706 

9B,0LS 

QfiserAl  m«TofaftndiM  mad  dry  goods  

002,036 

460,644 

818,00s 

308,820 

347,001 

803,069 

29,  OW 

01,070 

111,  181 

80, 702 

68,888 

07.360 

Ice  

6, 154 

30,637 

1,000 

40,000 

85.000 

18,000 

2,773 

7,060 

37,402 

n.  431 

17,14S 

14,007 

8,800 

2,783 

4,  111 

i7,5es 

17,808 

Oils,  ndnU,  and  ubestoa  

20,802 

2«,6B1 

86,000 

M,000 

27,500 

26,000 

FinniiB  vifitt,  aUn*  olar,  lwiiiMtoD», 

600 

103,443 

30,290 

51.688 

B8,6S8 

i.8«8,sn 

i,&n;8u 

1.48^  M6 

1,3U,887 

i.n»,004 

l,S57,m 

ArrivaU  in  oaUndar  jftar  i396. 

8tMiim>: 

Coartwlse,  drawliig  13  to  18  feet,  ftTerage  1,000  tons   637 

Coaatwiae,  drawing  9i  feet,  average  150  tons  1, 098 

CoastwiBe,  drawing  ^  feet,  average  210  tons   900 

Fonign,  drawing  Si  feet,  average  4,339  tcms   83 

Foreign,  drawing  18  to  26  feet,  average  3,000  tons   9 

For  refnge  ,  ,   60 

Sailing  vesselo : 

Foreign,  average  160  tons  jb   83 

Foreign,  average  100  tons   63 

Coastwise,  drawing  10  feet  or  more,  average  800  tons  3, 000 

Coastwise,  drawing  10  feet  or  less,  average  160  tons  1, 500 

Fot  refuge  1,300 

Coastwise,  average  draft  18  feet,  over  1,000  tons  each   6 

CoostwiMf  avenge  dnft  16  foet^  over  IjOOO  tons  each   74 


A  17. 

DCPBOVEMENT  OF  BACO  BIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jane 
30, 1896,  will  be  fioand  in  the  Beport  of  the  Chief  of  Engineers  fat  1897, 
Part  I,  page  39. 

The  expenditures  daring  the  fiscal  year  1897  were  C317.33.  No  work 
was  done  during  the  year. 

An  examination  at  the  month  of  the  river,  made  in  December,  1896, 
showed  that  the  6-foot  channel  had  developed  and  maintained  nndw 
the  combined  influence  of  the  breakwater  and  jett^,  and  all  that  remains 
to  be  done  to  complete  the  project  is  to  raise  the  shore  end  of  the 
breakwater  and  extend  it  far  enough  inshore  to  prevent  sand  from 
being  carried  over  and  around  it  during  northeaster^  storms.  Pro- 
posals for  doing  this  work  are  to  be  opened  July  21, 1897. 

ISo  fhrthw  appropriataon  is  asked  for  the  present. 
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Saco  BItot  is  in  the  eoUeotfon  distriot  of  8mo,  Ue.,  of  which  Saoo  is  the  port  of 
entry.  The  neuest  light-honse  is  on  Wood  laland. 

Money  staUment, 

July  hlSOti,  balADoe  unexpended  $10, 693. 88 

June  90, 1897,  ainonnt  expended  daring  fiscal  year   317. 33 

Jnly  1,  1897,  balanoe  nnexpended   10, 376.  B6 

(Amomit  (eBtimated)  required  for  completion  of  existing  project   52,600.00 


Sabmitted  in  oomplianoe  with  reqairemeuts  of  sectiona  2  of  rirer  and 
I   huboT  MtB  of  llee  and  1867. 


APPBOPRIATIONS. 

Haroh  2f  1827,  fat  pirn,  hot^s,  and  remoring  oli^notious  at  and  neu 


entrance   $7,000 

Jane  23,  1866,  for  repairing  piers   40, 000 

March  2,  1867,  for  improving  river   40, 000 

July  26, 1868,  for  improving  river   20, 000 

April  10, 1868,  for  improving  river   22,275 

Jnly  11, 1870,  for  improving  river   10, 000 

March  3, 1871,  for  improving  river  %   15,000 

Jnne  10, 18^,  for  improving  river   16, 000 

Jnly  5,  1884,  for  breakwater   15, 000 

Angast5, 1886,  for  breakwater   12,600 

Almost  6,  1888,  for  improving  river   12, 600 

Angoatll,  1888,  for  breakwater   12,500 

Angnst  11, 1888,  for  improving  river   10, 000 

September  19,  1890,  for  improving  river,  inclndlDg  breakwater  and  Jetty   66, 000 

Jmy  13,  1892,  for  improving  river,  inclnding  breakwater   26, 000 

Aognst  17,  1894,  for  improTing  river,  induing  breakwater   10, 000 

June  3,  ISK,  fiir  improving  nver,  including  breakwater   10;  000 


COmCBBOIAL  STATISTICS. 


BeeelpU  and  $k^mmi$. 


ISBl. 

180S. 

1898. 

1804. 

189S. 

1898. 

Coal  

Tont, 
8,000 
40,724 
486 
1,884 
80 
480 
«9 
290 

Toni. 
8, 100 

39,288 
800 
972 
120 
350 

Tbtu. 
9.700 

48,082 
349 
463 

Ton4. 
9, 840 
86,780 
1,060 
23« 
87 
378 

Font. 

8.366 
44,564 
210 

1,198 

Tom. 
0, 180 
35,996 
410 
744 

372 
38 
101 

868 

477 

40 

93 

i«6 

7,000 

160 

Total  

49,786 

47,108 

69,786 

47,860 

82,129 

46,060 

Number  of  arritmU  in  ealendar  ym  1896. 
Sailing  veaiels,  coastwise,  drawing  8  to  12^  feet  165 
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A  X8. 

IHPBOVEMENT  OF  BELLAMY  BTYEB,  KEW  HAHP8HIBE. 

The  approved  project  and  tlie  report  of  pro^jreaa  of  the  work  to  June 
30, 1896,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1897, 
Part  I,  page  40. 

The  ezpenditores  during  the  fiscal  year  1897  were  $5,378.97.  The 
opwations  consisted  in  completing  the  dredging  of  the  channel  and 
taming  basin  nnder  a  contract  in  progress  at  the  close  of  the  previons 
fiscal  ^ear.  The  contract  was  completed  September  18, 1896,  the  total 
quantity  of  material  excavated  tiiereunder  being  68,810  curac  yards. 


This  completed  the  project. 

Money  statement. 

July  1, 189^  balanoe  nnexpended   95, 736. 99 

June  80^  1897,  unonnt  uqpended  during  flscid  year   6, 378. 97 

July  1, 1887,  bolanoe  unexpended   367. 02 


APPKOPRIATIONS. 


AugUBt  11, 1888   $10,000  |  July 13, 1892   $7,500 

September  19, 1890   10, 000  |  Aagost  17, 18M   7, 600 


Contract  Enforce  dwring  fitcal  year  ending  June  SO,  1897. 


ZTo. 

H«m  ud  sddrwt 

of  omtnunor. 

DKteof 
ooatrftotv 

SotJeotoT 
contract. 

Price 
per 
cnblu 
yard. 

Date  of 
ftp^oval. 

Begnmlngof 
vork. 

Exptratfan. 

1 

Colombian  Dredg- 
ing Co.,  Snst  Bos- 
ton, Mms. 

Apr.  28, 1895 

Dredging 
obannel. 

OmU. 
23 

Ma7ll,U» 

Aug.  1,1895 

Deo.  U,  18M 

Contract  oompleted. 


COMHERCUX  STATUnCa. 

Statistics  for  1896  conld  not  be  obtained. 


A  ig. 

niPEOVEMilNT  OF  COCHECO  EIVER,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1896,  will  be  found  in  the  Keport  of  the  Chief  of  Engines  for 
1897,  Part  I,  page  40. 

The  expenditures  daring  the  fiscal  year  1897  were  $8,137.67. 

The  operations  consisted  in  completing  the  excavation  of  the  chaa- 
nel  tiirongh  the  Upper  Narrows  and  the  removal  of  a  small  shoal  at 
Dover,  formed  daring  the  freshet  of  March,  1896.  Under  contract  with 
Andrew  W.  Bryne,  which  was  in  progress  at  the  close  of  the  fiscal  year 
1896,  the  work  of  ledge  excavation  at  Upper  N^arrows  was  continued 
until  November  21, 1896,  when  the  contract  was  completed,  and  the 
channel  at  that  locality  practically  so.  The  total  quantity  of  ledge 
removed  was  2,388  cubic  yards,  measured  in  place. 
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The  shoal  at  Dover,  which  interfered  with  the  coal  traffic,  was 
removed  during  May  and  June,  1897.  A  contract  was  made  May  10, 
1897,  for  excavating  the  channel  throagh  the  ledge  ia  the  Lower  Nar- 
rows. 

Money  atatemetU. 


Jnly  1, 1896,  balance  unexpended   $22, 919. 98 

Jnne  30, 19^,  amount  expended  durhig  flseal  year   8, 137. 67 


July  1, 1897,  balance  unexpended   14, 782. 81 

July  1, 1897,  outstanding  liabUitiea   $1,924.78 

July  1, 1897,  amount  covered  by  uncompleted  contracts   9, 7S0. 00 

 ■   ll,e74.78 


Jnly  1, 1897,  balance  available   3, 107. 53 


Amount  (estimated)  required  for  completion  of  existing  project   105, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899   50, 000, 00 
Submitted  in  compliance  witb  requirementa  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  snndry  civil  aot  of  June  4>  1897. 


APPROPRIATIONS. 


July  4, 1836   $5,000 

MiHohS,  1837   5,000 

March  3,  1871   10,000 

June  10, 1872   10,000 

March  3, 1873   10,000 

June  23,  1874   10,000 

Marcb3,1875   25,000 

August  14, 1876   14,000 

Jnne  18,  1878   ^000 


August  2,1883   «28,000 

July  5, 1884   38,000 

August  5, 1886   10,000 

August  11,  1888   9, 000 

September  19, 1890   25,000 

July  13,1892.^   15,000 

August  17,  1894   15,000 

Jnne  £^  1896   15,000 


Ah»truot  of  propotaitf  Jforofc  SI,  X897. 


Ko. 


ZTame  Mid  addzeae  of  Uddai. 


Price  per  on- 
bio  7Brd  for 
removing 
le^  (1.800 
onuo^^irda) 


Price  per  oa- 
bio  yurd  for 


(3,000  oabic 
yurda)  meas- 
ondmaooir. 


Amoimt. 


Robert  H.  Bogers,  PUttsbnrg,  H.  Y  

SimoD  J.DonoTaa.  WlnthroptHaag  

WUUam  D.  Johuston,  Philadelphia.  Fa. . 

Xaetern  Dredging  Co.,  Boetoa,  Miiie  

ClurlBs  H.  Sontbor,  BoBton,  luu  


7.  BO 
11.00 


•0.85 
LOO 


»,7S0 
14,300 
2,6GU 
1,000 


Contraot  tat  Tttnoving  ledge  made  with  Simon  J.  Danoran,  May  10, 1897.  Bids  tta 
dredging  rejected  as  b«uuig  too  high. 


ZM    wmtracU  in  fores  Aurimg  tte  Jfseol  year  ending  Jtau  SO,  1897. 


TSo. 


Kame  and  addieaa 
of  oontraotor. 


Andreir  W.  Bryne, 
Weat  Medfbrd, 
Maaa. 

Sbnon  J.  Donoran, 
Wintiirap,UaBB. 


Data  of 
oontrMt 


Mar.  2,1605 
Uay  10,1897 


Snlyeot  of 
oontraot. 


Price 
per 
cable 
yard. 


Bamovalof 
ledge. 

 do  


^20 
7.50 


Date  of 
approval. 


Mar.  8,1806 
June  8,1897 


Beginning  of 
vork. 


May  1,1896 
Uay  1,18S7 


Sx^ratfatn. 


Oct.  81,1886. 
Dee.  ai,  1887. 


a  Ctmtraet  eomidated. 
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COUHSBCUL  STAHSTICS. 

Beoeiptt  amd  ah^mmt$. 


ArUolea. 

1891. 

1803. 



Tmu. 
160 

1893. 

1804. 

1896. 

1886. 

_  

Tont. 

Tont. 

Tons. 
130 
105 

01  AAA 

24.780 
8,500 
1,500 

Ton*. 

Tont, 
150 
31 

SOvOOO 
18,000 
4,000 

ISffiV:::::::::::::::::::::::::::::::: 

88 
40, 000 
80.480 
4,000 

4ULWM) 

36,056 
1,810 

40. 000 
27,855 
1, 950 

31,  OW 

29.983 
2.025 
200 

890 
1,500 
160 

1,600 
160 

9.000 
325 

2,000 
350 

3,000 
800 
S3 
200 

6,000 

3,450 

aoo 

as 

300 
8,000 

100 

80 

150 
6,000 

70,662 

71,786 

66,933 

66,416 

88,  m 

»,7S6 

Arrivali  in  calendar  year  1896. 

Sailing  Tesaels : 

Coastwise,  400  to  600  tons    10 

Coastwise,  leas  tiian  400  tons   69 

Barges  ISO 

Bteam  tags  plying  In  the  riTer,  trips  160 


A  30. 

HARBOR  OF  REFUGE  AT  UTTLE  HARBOR,  NEW  HAUPSHIBE. 

The  approved  project  and  the  report  of  progress  of  the  vork  to  Jane 
30, 1896,  will  be  fbnnd  in  the  Beport  of  the  Chief  of  Engineera  tat  1897, 
Part  I,  page  41. 

The  ezpenditiires  during  the  fiscal  year  1897  were  $164^.  The 
operations  consisted  in  winning  the  anchorage  by  dredging,  under  a 
oontract  dated  May  4, 1897.  Work  was  commenced  June  24, 1897,  and 
at  the  close  of  the  fiscal  year  4,829  cubic  yards  of  material  had  been 

excavated. 

Proposals  for  repairing  the  breakwater  at  Jerrys  Point,  damaged  by 
storms,  will  be  opened  July  21, 1897. 

About  two-thirds  of  the  proposed  dredgiug  has  .been  accomplished, 
and  the  harbor  is  available.  The  work  is  intended  as  a  hurbor  of  ref- 
uge and  is  coming  into  use  as  such  by  small  vessels. 

Fortstnonth  is  the  nearest  port  of  entry.  There  are  defeusiTe  wraks  at  Jeirys 
Point,  and  theze  is  a  ll|^t  at  the  end  of  each  bieakurater. 

Money  atatement 


Jnly  L  1896,  balance  unexpended  $1(^386.87 

June  80, 1897,  amonnt  expended  dnring  fiscal  year   164. 27 


July  1,  1897,  balance  unexpended   1(^171.60 

July  1,  1897,  outstanding  liabilities   $100.00 

July  1, 1897,  amonnt  covered  by  nncompleted  contracts   8, 925. 00 

  9,026.00 


July  1,  1897,  balance  available   1, 146.60 


f  Amount  (estimated)  reqnired  for  completion  of  existine  project   000. 00 

J  AmoaDttliatcaDbeprofitabiyexpendedinflacalyeareD<unKJune30,1899  25, 000.00 
]  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
I  harboTaotsofl866andl8e7andofsuiidry  civil  act  of  June  4, 1897. 
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AFPR0P&IATION8. 


Angnat  5,1886  $10,000 

August  11, 1888   20,000 

September  19, 1890   40,000 


July  IS,  1892   $30,000 

AngUBt  17, 1894   10,000 

Junes,  1896   10^000 


Aiglraot  of  propotalt  for  dredging  March  SI,  1897. 


Ho. 


Hhw  ud  addreu  of  bidder. 


Simon  J.  DoaovAii,  Wlntbmp,  Uaaa 
Ancutaa  B.  Muiln,  BoKtoa,  Maes 
EestMn  Dredging  Compeny,  Boston,  Mi 
Cbariee  H.  Soatber,  Boeton, " 


Price  per 
onbio  yard 
(«0,D00  cable 
yards),  u  ens- 
ured In  BOOT. 


20 


Arnoont. 


912,000 
10,000 
ft,SOO 
8,890 


Contract  mode  irith  Charles  H.  Sonther  Haj  4,  1897. 


Coniraet  in  force  during  the  fitoal  year  ending  June  SO,  1897. 


So. 

Hame  and  addreas 

of  eontnotor. 

Date  of 
cmtraot. 

Sabjeot  of 
ooQtract. 

Price 
per 
onbio 
yard. 

Date  of 
approvaL 

Beginning  of 
woA. 

Kxplnttim. 

I 

Cbariee  H.  Sontber, 
Boaton,  Uoaa. 

ICay  4,1887 

Dredging. 

Genu. 
14J 

Hay  20,1867 

Jnly  1,1S97 

Deo.  1,1887 

COMMBBCIAL  STATISTICS. 

There  is  no  commerce  belonging  to  this  harbor^  and  Tery  little  arriving  tbereat 
worthy  of  note.  The  harbor  is  for  refnge,  and  darinR  the  year  1896  70  Teasels, 
inclndiDg  coastwise,  fishermen,  and  yachts,  entered  for  snelter. 

The  following  letter  In  reply  to  request  for  information  for  calendar  year  1896  has 
been  reoelTed: 

Lm-SATiira  Skhvigx,  Fuutt  Disnaor, 

PorttnoHik,  2f.  B.,  Pebmary  8, 18S7. 
Dkar  Sib:  In  compliance  with  your  request  of  the  8d  instant,  I  inolose  herewith 
a  letter  Arom  Captain  Uayo,  of  the  Jerrys  Point  (Little  Harbor)  life-saving  station, 
which  will  give  yon  the  information  sought ;  and  also  I  herewith  make  statement  to 
my  j>ereoQSu  knowledge  gained  by  observation  during  the  past  year  (1896)  of  the 
utility  and  advantage  of  the  works  and  improvements  at  this  harbor.  During  the 
month  of  May  two  coasting  vessels  were  by  the  aid  of  the  beacon  lights  on  the 
breakwater  able  to  make  tliiB  harbor  in  the  night  during  thick  and  heavy  weather, 
the  tide,  wind,  and  sea  being  such  they  oonla  not  work  into  Portamonui  Harbor. 
One  of  them  was  deeply  lumoOT  laden,  and  had  it  not  been  for  the  improrements 
made,  whereby  she  found  aaib  shelter  and  plenty  of  water,  she  would  luve  been  a 
total  loss. 

The  most  of  the  vessels  given  by  Keeper  Mavo  (sailing  vessels)  have  sought  its 
shelter  under  similar  circumstances.  During  the  past  mouth  the  captains  of  five 
diflerent  size  coasting  schooners  have  vialted  the  place,  made  eoundiugs,  took  bear- 
ings, and  were  outspoken  in  their  praise  of  the  advantages  of  this  harbor,  and  which 
they  consider,  with  future  improvements  combined  with  Portsmouth  Harbor,  will 
make  one  of  the  best  harbors  of  refuge  along  the  coast.  I  have  also  heard  the  same 
trom  a  large  number  of  seafaring  men,  aud  they  all  express  the  hope  that  further 
improvements  will  be  made,  viz,  widening  channel  anchorage,  etc.  From  my  own 
olwervations  and  personal  knowledge  of  the  place,  I  can  but  repeat  what  has  already 
been  said,  and  thus  far  it  has  been  a  haven  of  refuge  to  a  good  number.  With  fur- 
ther improvements,  it  will  be  sought  by  many. 

Should  further  information  be  required,  trusting  yon  will  inform  me,  I  remain,  very 

"*P«*'°"y'  8.H.HAEDnfG, 

SuferiMtfnMta  firtt  lAfo-Bvoimg  Dittri^ 

Lieut.  Col.  A.  N.  Damrell, 

Corpt  of  Engines,  U.  3.  A. 
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L1TB-SA.VINO  Sbrvics,  Fibot  Dibtbict, 

JerrsB  Point  StaUoK,  FOruary  S,  JS97. 
Sir:  The  keeper  of  Jerrre  Point  H(;ht-Btation  has  passed  me  a  letter  from  Lient. 

Col.  A.  N.  Dttmrell,  Corps  of  Enjfineors,  Portland,  M«.  (to  your  address),  wishing  for 
a  statement  iu  reference  to  the  benelits  and  advantages  of  the  work  of  ImprOTeinents 
at  Little  Harbor,  New  Hampshire.  In  reply,  will  aaj  that  I  think  the  improvements 
are  of  mnoh  benefit  to  yachts,  fishing  vessels,  small  and  medium  sized  coasting  ves- 
sels. I  also  think  the  harbor  will  be  used  more  in  the  futnre  tlian  it  was  in  18i<6,  for 
the  reasoii  that  vessels  drawing  10  feet  of  water  or  less  can  oome  into  Littie  Harbor 
with  the  wind  northeast  and  ebb  tide  without  much  trouble  when  they  could  not 
work  np  into  Portsmouth  Harbor,  and  once  they  get  into  Little  Harbor  they  will  lay 
secure  nrorn  all  winds.  The  number  of  vessels  that  entered  Little  Harbor  for  shelter 
during  the  year  1896,  since  the  lights  were  erected  on  the  breakwaters,  is  as  follows : 
Jane, 2  coasting  vessels, 8  yachts;  July, 2  fishing  vessels,  11  yachts;  AugusLSfish* 
ins  vessels,  19  yachts;  September,  11  yachts;  October,  8  fishing  vessels;  November, 
8  nahing  Teasels;  December,  1  fishing  Teasel. 
Very  respeotfolly, 

A.  A.  itAYO,  Keeper. 

Snpt.  8.  H.  Harding, 

Fir8t  Life-Saving  DiaMct,  Porttmouth,  N.  S. 


A  21. 

BEMoyma  sunken  vessels  ob  obaft  obstbuctino  ob  endangebing 

NAVIGATION. 

The  Bchooner  L.  Solieay,  a  small  wooden  Teasel,  was  sunk  in  Karra-  . 
gaagus  Bay,  May  30, 1S96.  The  wreck  was  an  obstruction  to  naviga- 
tion, and  in  August,  1896,  its  removal  was  authorized.  Mr.  Henry  M. 
Leighton,  of  Millbridge,  Me.,  undertook  to  remove  the  wreck  and  destroy 
it  for  the  sum  of  $160.  He  removed  it  ftom  the  path  of  navi^tion  and 
secured  it  in  a  small  cove,  but  the  operation  of  destroying  it  has  not 
yet  been  icompleted. 


A  33. 

PRELIMINAEY  EXAMINATION  OF  CHANDLERS  RIVER,  MAINE,  WITH  A 
VIEW  TO  ITS  IMPROVEMENT  BY  DREDGING  FROM  ITS  MOUTH  TO  THE 
WHABVES  AT  JONE8BOBO. 

[Printed  fn  House  Doo.  TSo.  43,  fif^-flfth  Cougreu,  first  aetsloo.] 

Offiob  of  the  Chief  of  Ehoineebs, 

United  States  Abmt, 
WoJthington,  D.  C,  April  30^  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  report,  dated 
April  2li,  1897,  by  Lieut.  Col.  A.  N.  Damrell,  Corps  of  Bngiiieers,  upon 
the  results  of  a  pteliminary  examination  of  Chandlers  River,  Maine, 
with  a  view  to  its  improvement  by  dredging  from  its  mouth  to  the 
wharves  at  Jonesboro,  made  to  comply  with  the  provisions  of  the  river 
and  harbor  act  of  June  3,  1896, 

Ck>lonel  Damrell  states  that  the  improvement  desired  is  the  deepen- 
ing, widening,  and  straightening  of  the  channel  where  necessary,  so  as 
to  permit  of  the  use  of  a  larger  class  of  vessels  than  is  now  possible,  and 
that  a  channel  6  feet  deep  at  mean  low  water,  or  17  feet  at  mean  high 
water,  with  a  width  of  93  feet  at  the  npi>er  end,  increasing  to  260  feet 
at  the  lower  end  (jnst  above  Tjooks  Head),  and  the  same  width  at  the 
bends  would  be  snffioient  for  the  traffic. 
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I  conenr  with  the  district  engineer  in  advising  a  survey  of  the  river, 
estimated  to  cost  $600,  apon  the  results  of  which  a  more  reliable 
opinion  as  to  the  extent  of  the  improvement,  justified  by  the  commerce 
involved,  can  be  formed. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilsom, 
Brig,  Gen.f  Chief  of  Engmeeriy  U.  8.  Armjf. 

Hon.  B.  A.  Alosb, 

Seeretarf/  of  War. 


bepost  op  liettt.  ool.  a.  n.  bahbbix,  oobps  op  bnchinebbs. 

Unitbd  States  Enchneeb  Office, 

Portland^  Me.,  April  22,  1897. 
Gbnebai.  :  I  have  the  honor  of  submitting  the  following  report  upon 
the  preliminary  examination  of  "Chandlers  River,  with  a  view  to  its 
improvement  by  dredging  from  its  mouth  to  the  wharves  at  Jonesboro,^ 
provided  for  in  the  river  and  harbor  act  of  June  3, 1896,  and  assigned 
to  my  charge  by  circular  letter  from  the  Chief  of  Engineers  of  June 
16, 1896. 

Chandlers  Kiver  is  a  small  stream  discharging  into  Englishmans 
Bay  about  30  miles  west  of  the  St.  Croix.  It  is  about  4^  miles  from 
the  mouth  to  the  head  of  navigation  at  Jonesboro.  From  the  mouth 
up  to  a  short  distance  above  Loolcs  Head  (1|  miles)  there  is  not  less 
than  15  feet  depth  at  mean  low  water;  in  the  next  three-foorths  of  a 
mile,  up  to  Deep  Hole  Point,  tiie  channel  is  divided,  each  branch  being 
narrow,  crooked,  and  with  a  depth  of  aboat  5  feet,  and  from  there  the 
channel  is  narrow  and  in  places  crooked,  with  a  depth  ranging  from  11 
feet  at  the  lower  end  to  2  feet  just  below  the  wharves  at  Jonesboro, 
where  the  width  between  wharves  on  the  opposite  sides  of  the  river  is 
only  93  feet.   The  average  rise  of  the  tide  is  11  feet. 

The  improvement  desired  is  the  deepening,  widening,  and  straighten- 
ing of  the  channel  where  necessary,  so  as  to  permit  of  the  use  of  a 
larger  class  of  vessels  than  is  now  possible  up  the  river.  As  granite 
and  paving  blocks  are  the  principal  articles  for  shipment,  the  tonnage 
of  the  vessels  is  an  important  item  for  the  profitable  handling  of  the 
cargoes. 

There  are  7  paving-blo^  quarries,  one  sawmill,  and  2  quarries  of  excel- 
lent rod  granite  near  the  rivw  in  the  immediate  vicinity  of  Jonesboro. 

A  channel  6  feet  deep  at  mean  low  water,  or  17  feet  at  mean  high 
water,  with  a  width  of  93  feet  at  the  upper  end,  increasing  to  250  feet 
at  the  lower  end  (just  above  Looks  Head),  fuid  the  same  width  at  the 
bends  would  be  sufiScient  for  the  traffic   •   *  * 

The  amount  of  commerce  for  1896  could  not  be  obtained  for  the  river. 
For  1895  it  was  about  18,000  tons.  For  the  present  year  it  will  be  con- 
siderably larger,  as  the  Bodwell  Granite  Company  alone  expects  to 
ship  more  than  10,000  tons. 

1  am  of  the  opinion  that  a  survey  should  be  made  to,determine  the 
exact  cost  of  the  improvement  needed.  The  cost  of  a  survey  would  be 
about  $600. 

Very  respectfully,  your  obedient  servant, 

A.  ST.  Bakbbll, 
Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

OMef  of  Engineers,  U.  8.  A. 
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A  33, 

PBELDIINART  EXAMINATION  OF  UKTON  BIVEE,  KEAB  THE  CITr  OP 

ELLSWORTH,  IN  HANCOCK  COUNTY,  MAINE. 

[Printed  in  Hoaee  Doo.  No.  0,  Flfty-afth  Cong^reu,  first  Mssion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington,  D.  0.,  Marek  10,  1897. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  r^ort, 
dated  January  30, 1897,  by  Lieut.  Col.  A.  DamreU,  Corps  of  Bngi- 
neers,  upon  the  preliminary  examination  of  Union  Biver,  near  the  city 
of  Ellsworth,  in  Hancock  County,  Me.,  provided  for  by  the  river  and 
harbor  act  of  June  3, 1896. 

This  river  was  improved  iu  1871-72,  so  as  to  give  a  safe  and  well- 
marked  channel  wiUi  a  minimum  depth  of  3  feet  at  mean  low  water, 
or  15  feet  at  mean  high  water,  and  width  of  about  160  feet  at  a  low 
stage,  at  a  cost  of  $29,390.54.  An  examination  in  1888  and  survey  in 
1889  showed  that  deposits  of  mill  waste  had  serioasly  interfered  with 
the  channel  improvement. 

The  act  of  June  3, 1896,  besides  directing  this  preliminary  examina- 
tion at  Ellsworth,  also  provides  for  a  survey  of  "  Union  Bivw,  for  a 
deeper  and  broader  channel^"  and  moreover  makes  an  appropriation  of 
$15,000  for  "  improving  Uiiion  Biver,  Maine,  by  dredging." 

As  Congreaa  has  made  appropriation  for  improving  this  streun,  it 
has  apparently  determined  the  worthiness  of  this  particular  work. 
It  is  sni^gested  that  to  preserve  any  improvement  of  Union  Biver  sach 
legislation  as  will  prohibit  ii\juries  to  channel  by  farther  deposits  of 
mUl  waste  is  necessary. 

Very  respectftilly,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.f  Chi^  of  Eng%neer»f  U.  8.  Army. 

Hon.  B.  A.  Aloeb, 

Secretary  of  War. 


bepobt  of  lieut.  col.  a.  n.  dajcbell,  oobps  of  enoinxebs. 

United  States  Engineer  Office, 

Portlandf  Me.,  January  30, 1897. 

General:  In  accordance  with  instructions  contained  in  yonr letter 
of  June  16, 1896, 1  have  the  honor  of  submitting  the  following  report 
upon  the  preliminary  examination  of  Union  Biver,  provided  for  by  the 
river  and  harbor  act  of  June  3, 1896. 

This  river  was  improved  in  1871-72  by  the  removal  of  over  75,000 
cubic  yards  of  mill  waste,  and  more  than  600  tons  of  bowlders,  so  as  to 
give  a  safe  and  well-marked  channel  with  a  minimum  depth  of  3  feet 
at  mean  low  water,  or  15  feet  at  mean  high  water  at  a  low  stage  of  the 
river,  and  width  of  about  150  feet,  at  a  cost  of  $29,390.54. 

An  examination  made  in  1888  and  survey  made  in  1889  showed  that 
the  previous  Improvement  bad  been  completely  destroyed  by  a  new 
accumulation  of  mill  waste. 

My  examination,  made  in  1896j  showed  the  conditions  abont  as 
reported  in  1889,  only  perhaps  a  littie  worse.  The  map  submitted  at 
that  time  is  apparently  good  at  this  time.  The  plan  for  improvement 
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proposed  is,  in  my  opinion,  a  good  one.   The  estimated  total  cost, 
$225,000,  is  approximately  correct.   The  price  per  cubic  yard  for  dredg- 
ing can  be  reduced  probably  one-half,  bnt  the  number  of  cubic  yards 
tiiat  should  be  removed  will  be  nearly  or  quite  ^uble. 
Ko  new  survey  need  be  made. 

Unsnccessfol  efforts  were  made  to  obtain  commercial  statistics.  They 
are  probably  about  the  same  as  in  1889,  when  l^ey  were  as  follows: 


Total  number  of  resselB  

Total  regiatered  tonnage  

Total  nnmber  of  entrances  and  clearanoes. 
Total  tonnage  for  all  entzaneea,  etc  


69 

6,437 
682 
47,096 


It  has  been  reported  to  me  that  the  practice  of  dumping  mill  waste 
in  the  river,  which  has  apparently  delayed  any  further  improvement, 
has  been  stopped,  but  I  know  of  no  State  law  forbidding  it,  and  the 
United  States  laws  were  apparently  not  made  to  cover  navigable  rivers 
above  the  bead  of  navigation  or  the  tributaries  of  navigable  rivers, 
fix)m  which  the  trouble  now  comes. 

Union  Biver  is  not  alone  in  this  respect,  for  nearly  all  the  rivers  in 
this  State  on  which  improvements  are  under  way^  or  contemplated  have 
been  more  or  less  injured  &om  the  deposit  of  mill  waste,  and  the  same 
rule  shonld  be  applied  to  all, 

Should  Union  Biver  be  improved,  it  is  probable  that  appropriations 
will  be  needed  for  maintenance.  It  is  impracticable  to  s1»te  what  ttiis 
Bum  would  be,  but  it  might  approximate  tlO,000  per  annum. 

In  my  opinion  improvements  shonld  be  suspended  on  all  rivers  where 
it  is  evident  that  the  work  oonsiBts  in  removal  of  oonstantiy  recurring 
dexKMits  of  mill  waste  or  other  rubbish,  nntil  the  United  States  laws 
in  regard  to  deposits  in  navigable  rivers  are  supplemented  by  State 
laws  of  similar  character  covering  navigable  rivers  above  the  head  of 
navigation,  and  tributaries  of  the  same,  from  which  the  depoaits  are 
carried  into  the  navigable  waters. 

In  the  particular  case  of  Union  Biver,  as  Congress  has  appropriated 
for  its  improvement,  knowing  the  conditions,  it  has  apparwUy  deter- 
mined  the  worthiness  of  the  work, 

Yery  reapeotfuUy,  your  obedient  servant, 

A.  K.  Dahbbix, 
Lieut.  Col.,  Corps  of  Engineers, 

Brig.  (Jen.  W.  P.  Oraighill, 

Chief  of  EngineerSj  U,  8,  A, 


A  24. 

FBELIHINABY  EZAHINATIOK  of  south  CBAZmEL  OF  BRANCH  OP 
PENOBSCOT  KIVEB,  MAINE,  IN  FRANKFOBT,  IN  WALDO  COUNTY,  WITH 
A  VIEW  OF  REMOVING  AN  OLD  WRECK,  AND  ESTDIATB  OP  COKf 
THEREOF. 

[Printed  in  Honse  Doo.  No.  46,  Ftfty-flfth  Congress,  first  session.] 

Office  of  the  Chief  of  EN<}iNEEib», 

iJnited  States  Army, 
Washington,  D.  C,  April  30, 1897, 

Sib  :  I  have  the  honor  to  submit  the  accompanying  report  of  the  22d 
instant,  by  Lieut.  Ool.  A.  "S,  Damrell,  Corps  of  Engineers,  of  the  resiilt» 
of  a  preliminary  examination  of  south  channel  of  branch  of  Penob- 
scot Biver,  in  Frankfort,  in  Waldo  County,  Me.^  with  a  view  of  remov- 
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ing  an  old  wreck,  and  estimate  of  cost  thereof  made  to  comply  with 
the  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

Colonel  Damrell  states  that  the  wreck  referred  to  was  foaud  to  be 
in  Marsh  Kiver,  near  its  junction  with  the  Penobscot,  and  is  reported 
to  be  that  of  the  schooner  Stcan^  He  is  of  opinion  that  it  ^onld 
be  removed,  and  that  a  survey,  estimated  to  cost  $100,  should  be  made 
to  obtain  data  for  ^repwation  of  spedfications. 
I  conoor  in  his  views. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Om.f  Ohi^  of  EngineerSf  V.  8.  Army. 

Hon.  B.  A.  Alo&b, 

Seeretary  of  War. 


BEPORT  OF  LIBUT.  OOL.  A.  N.  BAHRELL,  CORPS  OF  ENOINSERS. 

UmTBD  States  BNannSBB  Office, 

Portland,  Me.,  April  22, 1897. 

Gehbbal:  In  accordance  with  instructions  contained  in  circular 
letter  of  June  16,  1896,  from  the  office  of  the  Chief  of  Engineers,  I 
have  the  honor  of  submitting  the  following*  report  on  the  proliminary 
examination  of  "  south  channel  of  branch  of  Penobscot  Biver,  in  Frank- 
fort, in  Waldo  County,  with  view  of  removing  an  old  wreck,  and  esti- 
mate of  cost  thereof,''  provided  for  by  the  river  and  harbor  act  of  June 
3, 1896. 

The  wreck  was  found  to  be  in  Marsh  Biver,  about  1  mile  above  its 
juQotion  wjtb  the  Penobscot,  and  about  900  feet&om  the  Mount  Waldo 
Granite  Company's  wharf,  and  it  is  reported  to  be  that  of  the  schooner 
Swan,  sunk  over  fifty  ago,  being  loaded  at  the  time  with  ron^h 
granite.  As  it  lies,  it  is  a  dangerous  and  troublesome  obstmctaon  in 
navigable  water  used  by  vessels  engaged  in  moving  the  product  of  large 
granite  quarries  in  the  immediate  vicinity.  •   •  • 

The  cost  of  removal  of  the  wreck  and  rock  with  which  it  was  loaded 
is  estimated  not  to  exceed  $1,000,  and  may  be  much  less. 

The  average  annual  output  of  the  quarries  is  approximately  estimated 
at  30,000  tons. 

I  am  of  the  opinion  that  it  should  be  removed.  A  survey  should  be 
made  to  obtain  data  for  speciflcations,  which  could  be  made  for  about 
$100. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambbll, 
JAevit,  CoLj  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  XJ.  8.  A, 


A  25. 

PRELIMINARY  EXAMINATION  OF  BOOTHBAY  HARBOR,  MAINE. 
[Printed  In  Hoiwe  Doo.  No.  46,  Pifly-flfth  Concreea,  first  BestlMi.] 
QFFIOB  OF  THE  CHIEF  OF  ENGINBEBS, 

United  States  Army, 
Washington,  D.  C,  Apnl  30, 1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  April  22, 1897,  by  Lieut  Col.  A.     Damrell,  Corps  of  Engineers, 
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npon  the  results  of  a  preliminary  examination  of  Boothbay  Harbor, 
Maine,  provided  for  by  the  terms  of  the  river  and  harbor  act  of 
Jane  3, 1896. 

Colonel  Damrell  states  that  the  improvement  desired  is  the  widening 
of  the  15-foot  area  in  the  upper  harbor  so  as  to  bring  that  depth  within 
reach  of  the  wharves,  and  it  is  bis  opinion,  which  is  concurred  in  by 
me,  that  Boothbay  Harbor  is  worthy  of  improvement  by  the  General 
Government,  provided  it  be  shown  by  a  survey,  estimated  to  cost  $500, 
that  such  improvement  can  be  effected  at  a  reasonable  cost. 
Very  respectfolly,  your  obedient  servant, 

John  M.  Wilson, 
Srig.  &en,y  ChUf  of  BngineerSj  U.S.  Armff. 

Hon.  B.  A.  Aloes, 

Secretary  of  War. 


beport  of  lieut.  ool.  a.  n.  daiebell,  cobps  of  enginbebs. 

United  States  Engineeb  Offioe, 

Portland^  Me.,  April  22y  1897. 

Genebal:  In  accordance  with  instructions  contained  in  circular 
letter  of  June  16, 1896,  from  the  office  of  the  Chief  of  EngineerSj  I  have 
the  honor  of  submitting  the  following  report  upon  the  preliminary 
examination  of  Boothbay  Harbor,  provided  for  by  the  river  and  harbor 
act  of  June  3, 1896. 

Boothbay  Harbor  is  aboat  10  miles  east  of  the  Kennebec  Biver.  It 
is  formed  by  the  mainland  on  the  north  and  east,  a  number  of  islands 
on  the  sonth^  and  Sonthport  Iidand  on  the  west.  It  is  thoronghly  |«o- 
tected,  well  lighted  and  buoyed,  with  not  less  than  30  feet  of  water  over 
a  large  area  up  to  MoFarlands  Island.  Above  this  is  what  may  be 
called  the  upper  harbcnr,  where  vessels  are  loaded  and  unloaded,  with 
a  width  at  the  lower  end  of  about  2,000  feet  and  at  the  upper  end  of 
about  600  feet,  with  a  length  north  and  south  of  about  2,000  feet.  It 
has  a  very  contracted  area,  with  a  depth  of  from  30  feet  at  the  lower 
end,  shoaling  up  to  about  15  feet  at  mean  low  water  near  the  upper  end. 
The  rise  of  mean  high  water  is  8.5  feet. 

The  improvement  desired  is  to  widen  the  15-foot  area  so  ag  to  bring 
that  depth  within  reach  of  the  wharves.  The  wharves  can  not  be  car- 
ried out  to  the  proper  depth  without  destroying  the  harbor. 

The  conditions  appear  to  be  favorable  for  the  improvement. 

Finit  a  wharf  line  should  be  established  u^und  the  harbor  and  the 
area  Indnded  dredge<l  out  to  the  depth  of  16  faet.  The  cost  should  not, 
in  my  opinion,  exceed  $40,000. 

The  amount  of  freight  landed  at  and  shipped  from  the  harbor  by 
steamra^  and  sailing  vessels  drawing  from  8  to  18  feet  and  from  200  to 
600  tons  each  was  estimated  for  the  last  fiscal  year  at  94,000  tons.  The 
number  of  American' and  foreign  vessels  seeking  refuge  in  the  harbor 
during  the  same  time  was  estimated  at  1,144. 

In  consideration  of  the  above,  I  am  of  the  opinion  that  the  harbor  is 
worthy  of  improvement,  provided  a  survey  shows  the  improvement  can 
be  efl'ected  for  the  price  stated. 

The  survey  could  be  made  for  about  $500. 
Very  respectfully,  your  obedient  servant, 

A.  Dambbll, 
lAeut.  CoLf  Oorp»  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chu^  of  Engineers^  U,  8.  A. 
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A  36. 

PBELUONABY  EXAMINATION  OF  OYSTER  RIVER,  NEW  HAMPSHIRE. 
[Printed  in  Honie  Dm.  Ho.  40,  Flftr-flfUi  Omgnu,  flnt  BeMfam.] 

Office  of  the  Chief  op  Engineers, 

United  States  Aemt, 
Washington,  D.  O.j  April  J29, 1897, 
Sib:  I  have  the  honor  to  submit  the  accompanying  report  of  April 
22,  1897,  by  Lieut.  Ool.  A.  ^.  Damrell,  Corps  of  fingiueers,  of  the 
results  of  a  preliminary  examination  of  Oyster  Eiver,  New  Hampshire, 
made  to  comply  with  the  provisions  of  the  river  and  harbor  act  of  June 
3, 1896. 

Colonel  Damrell  is  of  opinion  that  the  locality  is  worthy  of  improve- 
ment, provided  a  survey,  estimated  to  cost  $200,  should  show  that  the 
improvement  could  be  made  at  small  cost. 

I  concur  in  his  views  to  the  extent  of  advising  a  survey  of  the  locality, 
npon  the  results  of  which  a  more  reliable  opinion  as  to  the  extent  of 
the  inmrorement,  justified  by  the  commerce  involved,  can  be  formed. 
Very  reapectfolly,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  €fen,f  Ohi^  of  Engineers,  XT.  S,  Army, 

Hon.  B.  A.  Algeb, 

Seorettay  of  War. 


bepobt  of  ueut.  col.  a.  n.  damrell,  oobps  of  encineeb8. 

United  States  Engineeb  Office, 

Portland,  Me.,  April  32, 1897. 

Genebal  :  I  have  the  honor  of  submitting  the  following  report  upon 
the  preliminary  examination  of  Oyster  Kiver,  Kew  Hampshire,  pro- 
vided for  by  the  river  and  harbor  act  of  June  3,  1896,  and  assigned  to 
the  charge  of  this  office  by  circular  letter  Irom  the  Chief  of  Engineers 
of  June  16, 1896. 

Oyster  Biver  is  a  small  stream  emptying  into  Little  Bay.  Its  length 
from  its  nibath  up  to  Durham,  K.  H.,  the  head  of  navigation,  is  about 
1}  miles.  The  channel  has  a  minimum  depth  of  3  fioet  at  mean  low 
water. 

The  improvement  desired  is  to  deepen,  widen,  and  straighten  the 
channel  for  a  distance  of  one-half  mile  at  and  just  below  Durham,  so 
as  to  give  a  minimum  depth  of  5  feet  at  mean  low  water,  with  navi 
gable  width  and  easy  bends.  •  •  •  The  present  commerce  on  the 
river  amounts  to  about  4,300  tons,  and  the  probability  is  that  this  would 
be  doubled  in  the  immediate  future  if  the  improvement  is  made. 

I  am  of  the  opinion  that  the  river  is  worthy  of  improvement,  pro- 
vided a  survey  should  show  that  the  improvement  could  be  made  at 
small  cost.   The  cost  of  the  survey  would  be  about  $200, 

A  copy  of  the  report  of  Mr.  J.  W.  Walker,  by  whom  the  examination 
was  made,  is  transmitted  herewith, 

Yesj  respectfiilly,  your  obedient  servant, 

A.  K  Damrell, 
lAeui.  Col,^  Corps  of  Engineers, 

Brig.  Gen,  John  M.  Wilson, 

Ohiqf  of  E^lineerSj  U.  8.  A, 
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BSPOBT  OP  UB.  J.  W.  WALKER,  SDRVBYOR. 

Portland,  Mb.,  March  6y  189^1. 

Colonel:  I  hare  the  honor  to  sobmit  the  following  report  npun  a  preliminary 
examination  of  Oyster  Eiver,  Mew  Hampahire,  made  nnder  your  direction  during 
October  23,  1896.  The  portion  of  the  river  examined  extrads  from  the  head  or 
navigation  in  the  town  of  Durham  to  its  month,  where  it  empties  into  Little  Bay. 

The  universal  expreesion  of  those  with  whom  I  conversed,  inteieated  in  liie  eom- 
merce  of  this  river,  is  to  have  the  channel  straightened  and  deepened  from  its  month 
to  the  wharves  at  Dnrham,  a  distance  of  about  1^  miles. 

l^e  first  obstruction,  about  1  mile  above  the  month  of  the  river,  is  a  shoal  having 
an  available  depth  of  S  feet  at  mean  low  water  for  a  distance  of  about  600  feet. 
Immediately  above  thla  shoal  the  channel  deepens  to  6  feet,  but  is  narrow  and  tor- 
tuous. The  improvement  desired  is  to  deepen  the  channel  thronsh  the  shoal  to  5 
feet  at  mean  low  water,  and  straiehten  the  channel  above  the  shoal  to  the  wharves 
by  dredging.  Three  brickyards  located  on  this  river  ship  their  entire  output  to 
Boston  by  river,  liesldes  the  shipment  of  wood  for  the  mannfucture  of  brick.  This 
is  the  only  outlet  for  a  large  section  of  country  except  by  wagon  road  for  a  distance 
of  about  3  miles  to  the  railroad.  It  is  claimed  the  coiumeroe  of  the  river  would  be 
mnoh  greater  if  tiieee  improTements  should  be  made. 

The  oommeroe  on  the  nrer  for  the  year  ending  Decemb»  31,  1886,  is  as  follows: 


Toas. 

Biiok  3,376 

Coal   IBO 

Wood   750 


Total   4,275. 

•  »  •  •  •  •  « 


Very  respeotihlly,  yonr  obedient  servant, 

J.  W.  Walku,  Bwvt^ar,  ' 

Llent.  Col.  A.  N.  Damrell, 

Corfu  of  £ngiiuer9,      S.  A, 


A  37. 

SUSVET  OF  ST.  CBOIX  RITEE,  BELOW  CALAIS,  BETWEEN  MAINE  AND 

NEW  BEXJNSWICK. 

[PrlDted  In  HoTue  Doo.  No.  5S,  Fm^-flftta  Congrou,  first  senloit.] 

Oppicns  OP  THE  Ghisf  of  Enoineebs, 

United  States  Abmy, 
WtwAin^/on,  J),  C,  May  18y  1897, 

Sib:  I  have  the  honor  to  submit  the  accompaDyiDg  report  of  May  7, 
1897,  M^j.  B.  L.  Hoxie,  Oorps  of  £ngiueer&  of  the  results  of  a  survey 
of  "St.  Croix  Biver,  below  Calais,  between  Maine  and  New  Brunswick, 
submitting  estimate  of  the  cost  of  said  improTement  and  tike  amount 
the  United  States  on^ht  equitably  to  bear."  made  to  comply  with  the 
requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

The  plan  of  improvement  presented  contemplates  providinf  a  channel 
12  feet  deep  at  mean  low  tide,  and  200  feet  wide  at  the  lower  end,  near 
Hills  Point,  contracting  gradually,  except  at  bends,  to  100  feet  at  the 
upper  end,  near  the  toll  bridge  at  Calais,  the  cost  of  which  is  estimated 
to  be  $200,000,  with  a  small  annual  expenditure  for  maintenance. 

If  the  resulting  benefit  to  commerce  is  to  be  the  measnre  of  the 
division  of  cost  between  the  two  countries,  it  is  estimated  by  the  local 
engineer  that  the  United  States  should  bear  nine- tenths  of  the  expense 
find  the  Dominion  of  Canada  one-tenth.  But  if  each  Government  is  to 
])ay  for  the  work  to  be  done  within  the  limit  of  its  own  territory,  then 
the  cost  of  the  improvement  Hhonid  be  equally  divided  between  the. 
United  States  and  Canada. 
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Mt^oT  Hoxie  states  tbat  the  present  condition  of  the  channel  vhich 
needs  improyement  is  due  iu  a  great  measare  to  the  accamnlatioa  of 
refase  thrown  into  tbe  stream  by  sawmills  ou  both  sides  of  the  rirer. 
In  his  opinion  the  Canadian  Government  will  not  appropriate  money 
for  improvement  of  this  river  until  preservation  of  channel  is  assured 
by  the  absolute  sappresslon  of  the  practice  of  throwing  mijl  waste  into 
it,  and  the  United  States  should  take  the  same  position.  Subject  to 
tliis  condition,  however,  he  considera  Uie  proposed  improvement  to  be 
eminently  worthy. 

Very  re8i>ectftdly,  your  obedient  servant, 

John  M.  Wimon, 
Brig.  Gen.,  Chief  of  Engineers^  U.  8.  Armf, 

Hon.  B.  A.  Ai.eEB, 

Secretary  of  War. 


bepobt  of  haj.  b.  l.  hoxie,  cobps  of  enaineebs. 

United  States  Enoineeb  Office, 

Portland,  Me.j  May  7, 189T. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  "St.  Croix  Iliver,  below  Calais,  between  Maine  and  New  Bruns- 
wick, submitting  estimate  of  the  cost  of  said  improvement  and  the 
amount  the  United  States  ought  equitably  to  bear,"  provided  for  by 
the  river  and  harbor  act  of  June  3, 1896,  and  assigned  to  the  nharge  of 
this  office  by  the  Chief  of  Engineers  September  5, 1896. 

A  thorough  survey  of  the  river  was  made  in  1888,  the  report  and 
map  of  same  being  submitted  December  2U,  1889.  An  examination  in 
Novemb^,  1896,  showing  that  bnt  little  change  had  taken  place,  a  resor- 
Tey  was  considered  nnuecessary. 

The  depth  and  width  of  channel  in  this  river  the  mouth  to  Hills 
Point,  about  2^  miles  below  Calais,  appear  to  satisfy  the  requirements 
of  existing  navigation.  Between  Calais  and  Hills  Point  there  are  sev- 
eral shoals,  composed  principally  of  mill  waste,  on  which  the  depth 
varies  from  9^  to  1^  feet  at  mean  low  tide,  the  mean  rise  being  about 
19.9  feet,  while  the  channel  in  places  is  narrow  and  crooked..  The 
project  submitted  in  1889  for  a  channel  12  feet  deep  at  mean  low  tide 
and  200  feet  wide  at  the  lower  end,  near  Hills  Point,  contracting  grad- 
ually, except  at  bends,  to  100  feet  at  the  upper  eud,  near  the  toll  bridge 
at  CflJais,  is  thought  to  be  the  improvement  needed,  the  object  beiog  to 
allow  steamers  to  land  at  Calus,  and  vessels  to  take  on  fUll  loads  there 
instead  of  loading  partially  at  Calais  and  then  dropping  down  to  de^ 
water  to  complete  the  loading,  as  they  are  obliged  to  do  at  present 
The  estimated  cost  of  carrying  oat  this  project  is  $200,000,  and  there 
will  probably  be  an  auDUfiJ  cost  for  maintenance.  It  is  thought  the 
cost  of  maiatenaace  will  be  comparatively  small,  bnt  it  can  not  now  be 
estimated. 

The  annual  commerce  directly  interested  in  and  to  be  benefited  by 
the  improvement  is  estimated  as  follows: 

At  Calais,  on  the  American  aide,  60,000,000  feet  of  lumber,  10  cwgoes 
of  granite,  100  cargoes  of  general  merchandise,  50,000  tons  of  coal, 
40,000  bushels  of  corn,  and  a  daily  line  of  steamers  to  Eastport. 

At  St.  Stephens,  ou  the  Canadian  side,  5,000,000  feet  of  lumber,  6,000 
tons  of  coal,  5  cargoes  of  sugar  and  molasses,  and  two  lines  of  steamers 
making  trips  to  the  islands  daring  the  summer  season. 
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This  gives  approximately  nine-tenths  of  the  tonnage  to  be  benefited  ^ 
American  tonnage,  and  one-tenth  Canadian.  On  the  other  hand,  the 
work  to  be  done  in  the  river  channel  is  approximately  the  same  in  amonut 
and  character  on  either  side  of  the  boundary  line  between  the  United 
States  and  Canada.  If  the  resnlting  benefit  to  commerce  is  to  be  the 
measure  of  the  division  of  cost  between  the  two  countries,  the  United 
States  should  bear  nine-tenths  of  this  expense  and  the  Dominion  of 
Cwada  one-tenth.  If  each  Government  is  to  pay  for  the  work  to  be 
done  within  the  limits  of  its  own  territory,  then  the  cost  of  the  improve- 
ment should  be  equtUly  divided  between  the  United  States  and  Canada. 

The  present  condition  of  the  channel,  which  needs  improvement,  is 
due  in  great  measure  to  the  acoamnlation  of  refuse  thrown  into  the 
stream  by  sawmills  on  both  sides  of  the  river.  It  is  understood  that 
to  some  extent  the  practice  has  been  checked,  and  only  sawdust  is  per- 
mitted to  enter  the  river.  The  principal  element  of  uncertainty  as  to 
the  cost  of  maintaining  the  channel  when  once  created  is  due  to  the 
fact  that  this  practice  continues,  and  that  there  seems  to  be  no  ade- 
quate means  of  preventing  it.  It  is  believed  that  the  Canadian  Gov- 
ernment will  not  consent  to  appropriate  money  for  the  improvement  of 
this  river  until  the  preservation  of  the  channel  is  assured  by  the  abso- 
lute suppression  of  the  practice  of  throwing  mill  waste  into  it,  and  it 
is  thought  that  the  United  States  should  take  the  same  position  with 
respect  to  this  improvement.  Subject  to  this  condition,  it  is  thought 
the  proposed  improvement  is  eminently  worthy,  and  should  be  under- 
taken as  soon  as  a  satis&ctory  basis  of  division  of  cost  can  be  arranged 
with  the  Dominion  GoTfflmment 

The  remnrt  of  li^.  W.  F.  Bobinson,  assistant  engineer,  by  whom  the 
examination  was  made,  is  forwarded  herowith. 
Very  respeotfoUy,  yoor  obedient  servant, 

B.  L.  HoxiE, 
Me^oTj  Corps  of  Sngmeers, 

Brig.  Gen.  Josn  M.  Wilson, 

Ohvif  of  Engineers,  U.  8.  A. 


lUPORT  OF  HR.  W.  F.  B0BIN80N,  ASSISTANT  BNOINKER. 

PORTLAOT),  Mb.,  May  J,  1897. 

Major  :  I  have  the  honor  to  snhmit  the  following  report  of  an  examination  of  the  St. 
Cioix  River,  made  in  November,  1896,  under  directions  of  Lient.  CoL  A.  M.  Damiell. 

It  WS8  found  upon  examination  that  bo  little  ohanga  had  taken  place  since  the  lart 
Burvey  was  made,  in  1888,  that  it  was  not  thought  neeesBaTy  to  make  an  extemdsd  sur- 
vey at  this  time. 

A  tracing  of  the  map  made  from  the  survey  of  1888  was  transmitted  to  the  Depart- 
ment December  20,  1889.  Formerly  there  was  a  good  channel,  with  sufficient  depth 
of  water,  from  Eaatport  to  the  toll  bridge  at  Calais,  but  now,  from  the  aoonmulauon 
of  mill  waste,  the  condition  of  the  channel  is  as  follows: 

There  is  a  good  channel  f^om  Eaatport  up  to  Hills  Point;  Jost  above  this  point 
there  is  a  shoal  extending  across  the  river,  aboat  300  feet  long,  on  which  there  is 
abont  9.6  feet  of  water  at  mean  low  water ;  from  here  to  the  old  wharf  on  the  Cana- 
dian side  there  is  12  feet  or  more,  but  the  channel  is  narrow  and  crooked,  especially 
near  the  old  wharf;  from  here  to  the  lower  wharf  of  the  international  ateamers, 
on  the  American  nab,  about  8  feet  is  fbund ;  from  here  to  the  whaires  at  Calais  ttieTe 
is  a  general  depth  of  abont  6  feet,  and  along  in  front  of  the  wharves  at  Calais,  up 
to  the  bridge,  the  depth  varies  from  6  to  1.5  feet.  The  material  is  mud,  mixed  with 
sawdust,  slabs,  and  edgings. 

It  is  claimed  that  little  elue  than  sawdust  is  allowed  to  go  into  the  river  at  the 
present  time.  From  compariHOns  made  of  the  soundings  taken  at  the  present  time 
and  those  taken  in  1873  and  1889,  when  surveys  were  made,  it  is  found  that  there  has 
been  bat  Uttie  shoaling  in  the  channel  exoept  at  a  point  near  Hills  Point,  whoe  no 
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,   ehoal  yrm  foand  in  1878,  and  in  1888  a  depth  of  10.6  ftet  was  Ibnnd,  and  at  itrasent 
about  9.5  feet  wae  obtained. 

In  oonveTBation  with  Mr.  Ganong,  member  of  Parliament  ftom  St.  Stephana,  ha 
aaid  that  he  did  not  think  that  the  dominion  of  Canada  vonld  appropriate  any  money 
to  deepen  13ie  channel  in  thia  liver  aa  long  aa  any  mill  waste  was  allowed  to  go  into 
the  river. 

The  mlUa  axe  all  above  the  head  of  oavigaUon^  and  t<a  the  moat^art  on  the  Ameri- 
ean  aide.  It  haa  been  proposed  to  improve  this  river  bo  as  to  give  a  channel  fVom 
Hills  Point  to  near  the  toll  bridge  with  12  feet  of  water  at  mean  low  wator.  This 
would  give  about  9  feet  at  extreme  low  water,  which  would  allow  the  steamers  to 
land  at  the  npper  landing  at  all  stages  of  water,  and  also  wonld  allow  the  larger 
Inmber  vesaels  to  load  at  the  wharves,  which  they  are  unable  to  do  at  present,  hav- 
ing to  partly  load  at  the  wharves  and  then  drop  down  below  Hills  Point  and  finish 
loading  by  lighter. 

The  piopoaed  channel  oonld  be  about  300  feet  wide  at  iSm  lower  end,  narrowing  to 
100  feet  in  £ront  of  Calais  to  avoid  ledges,  and  would  be  approziniately  one>faali  in 
the  American  and  one-half  in  Canadian  wateiB. 

The  estimated  quantities  are  as  follows: 

480,000  cnbie  yarda  (in  place)  mud  and  mill  waste,  at  40  cents  $192, 000 

Engineering  expenses   8,000 


Totel   200, 000 

By  comparing  the  amount  of  business  done  on  the  river  by  Americans  and  Uie 
amount  done  by  Canadians,  it  is  found  that  about  nine*tentbs  u  dWM  by  Americans, 
and  in  vessels  owned  in  the  United  States. 

The  commercial  statistics  obtained  are  aa  follows  i 

CalaU: 

60,000,000  feet  of  lumber  shipped  yearly. 
10  cargoea  of  granite. 
60,000  tons  of  ooal  received. 
100  cargoes  general  merchandise. 
40,000  busbda  com. 

A  daily  line  of  steamers  from  Calais  to  Eaatpork  in  snnuner,  and  in  winter  aa 
often  as  the  weather  will  permit. 
St.  Stephens: 

6,000,000  fset  lumber  yearly. 
^OOO  tons  oo&l  received. 

S  cargoes  angar  and  molasses  received  from  the  West  Indies. 
2  lines  steamers  making  trips  to  the  islands  during  the  Bummer  season. 
I  desire  to  submit,  as  a  part  of  this  report,  a  letter  from  W.  8.  Waldron,  deputy 
collector  at  Calais,  and  to  call  attention  to  the  statement  made  therein  about  the 
steamers  being  delayed  on  account  of  the  shoal  water. 
The  mean  rise  of  tide  at  Calais  ii  about  30  faet. 
Very  respeotAilly, 

W.  F.  BoBiNSON,  AMtUtani  Sngkuer. 

Ui^.  K.  L.  Hozn, 

Corp*    ^giiuen,  U.  5.  A. 


urrncs  or  deputt  coluctok  of  cvbtomb,  oalais,  we. 

OmoB  OF  TBM  Collector  of  Cdstohb, 

Calait,  A'ovember  SS^  1896. 

Dbak  Sir:  The  tonnage  of  vessels  at  this  port  and  those  arriving  from  other  porta 
from  Jsnuary  1,  1896,  to  this  date,  November  26,  amounto  in  the  abrogate  to  61,130 
tons. 

This  tonnage  is  our  lumber  and  ooal  vessels,  principally  the  lumber  carriers. 

In  addition  to  this  are  the  steamboats  that  ply  on  tne  river,  some  of  them  making 
daily  trips  most  of  the  year  to  and  £rom  Eastport  and  other  points  idong  the  rivw; 
also,  the  steam  tugs  towing  vessels. 

The  present  season  has  been  a  very  dull  one  here  for  slilpplng,  and  in  all  the  carry- 
ing trade  a  considerable  falling  off  haa  been  the  result. 

A  good  average  ^ear  would  show  fully  25  per  cent  more  business. 

In  connection  with  this  there  is  one  fact  regarding  the  condition  of  our  rivw  th&t 
I  wish  to  call  to  your  attention,  viz,  the  accumulation  of  sawdust  and  other  matter 
which  prevents  tiie  steamers  and  other  vessels  from  making  their  docks  at  proper 
timea.   The  river  ateanur  Jtoss  iStowIisA  has  to  vrait  until  tlia  tide  is  from  two  to  two 
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and  one-half  hoars  flood  before  landing  her  freight  at  the  npper  dock,  and  often  has 
to  wait  below  the  lower  dock  for  flood  tide  to  land  her  passengen. 

I^edging  our  river,  or  a  portion  of  it,  in  this  inunedlate  viomity  would  be  a  gz«at 
adTsntage  to  all  who  do  buBiness  on  the  St.  Croix. 

Trosting  this  oommnnioatiou  will  gtre  yon  aome  of  the  desired  information, 
I  am,  very  reapectfully, 

W.  S.  Wau>ron,  D^ig  Collector. 

Mr.  W.  F.  ROBINSOK,  A$9i»iant  Engineer. 


A  28. 

SUBVET  OF  MACHIAS  BIVER,  MAINE,  FROM  MACHIAS  TO  MAOHIASPOET. 
[Printed  in  Houm  Doc  No.  48,  Fifty-fifth  Congrou,  first  session.] 

Offics  of  the  Ohiep  of  ENonratEBS, 

United  States  Aemy, 
Washingtonj  B.  0.,  April  2%  1897. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  report  of  April 
23,  1897,  by  Lieut  Col.  A.  :N.  Damrell,  Gorps  of  En^neers,  of  the 
results  of  a  survey  of  Machias  Blver,  Maine,  fcom  Slachias  to  Machias- 
port,  made  to  comply  with  the  requirements  of  the  river  and  harbor 
act  of  Jane  3, 1896. 

A  project  for  improvement  of  this  locality  was  completed  in  1S77,  and 
in  1894  a  sorvey  was  made  and  a  new  project  for  improvement  was 
submitted  under  date  of  January  9, 1896. 

In  view  of  an  examination  made  in  I^ovembfv,  1896,  which  showed 
that  the  snrvey  of  1894  and  the  project  and  estimate  nubmitted  in  1895 
were  good  still,  a  new  aurvey  was  deemed  an  unwarranted  expense,  and 
Colonel  Damrell  again  presents  the  project  proxwsed  in  1895,  which  is 
to  open  a  channel  125  feet  wide  and  7  feet  deep  at  mean  low  tide  (about 
20  feet  at  high  tide),  except  at  and  above  Middle  Bock,  estimated  to 
cost  950,000. 

In  the  opinion  of  Colonel  Damrell  the  river  is  worthy  of  improve- 
ment, but  it  is  reported  that  mill  waste  is  still  allowed  to  go  into  the 
river  both  at  Machias  and  above,  which  would  again  fill  up  in  tame  any 
ehannel  that  might  be  dredged. 

Yery  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  0€n.j  Cki^  of  UngineerSf  U.  S.  Army. 

Hon.  B.  A.  Algeb, 

Secretary  of  War, 


bbpobt  of  lieut.  ool,  a.  n.  dambell,  cobps  of  bnoibbbbs. 

Ukitbd  States  Enoineeb  Office, 

Portlomdy  Me.t  April  23^  1897, 
Gbnebal:  I  have  the  honor  of  submitting  the  following  report  of  a 
survey  of  Machias  River,  Maine,  from  Machias  to  Machiasport,  pro- 
vliled  for  by  the  river  and  harbor  act  of  June  3, 1896,  and  assigned  to 
my  charge  by  letter  from  the  o£Boe  of  the  Chief  of  Engineers  of  Sep- 
tember 5, 1896. 

A  survey  of  this  river  was  made  in  1872,  and  a  project  for  its  improve- 
ment, modified  in  1876,  wns  completed  in  1877,  at  a  cost  of  $32,000.  The 
project,  as  modified,  consisted  in  removing  Middle  Book,  in  mmt  of  the 
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wharves  at  MacMas,  to  a  plane  one-half  a  foot  below  mean  low  water 
and  opening  a  channel  between  Macltias  FallB  and  the  drawbridge  100 
fi^t  wide  and  6  feet  deep  at  mean  low  water. 

In  1894  another  sorrey  was  made  and  a  report  was  forwarded  fcom 
this  office  January  9, 1895.  This  survey  showed  that  the  improvement 
previously  efifected,  except  at  Middle  Rock,  had  been  alnu>st  completely 
destroyed  by  fresh  accumulationB  of  refue  from  sawmills  at  and  above 
Machias  FfJls. 

As  an  examination  made  in  I7ov«nber,  1896,  showed  that  the  survey 
of  1894  and  the  project  and  estimate  submitted  in  1895  were  good  still, 
no  material  change  having  taken  place,  a  new  survey  was  deemed  an 
unwarranted  expense. 

The  project,  then,  which  is  now  again  proposed  is  to  open  a  channel 
125  feet  wide  and  7  feet  deep  at  mean  low  tide  (about  20  feet  at  high 
tide),  except  at  and  above  Middle  Bock,  where  it  is  to  be  as  shown  in 
the  report  above  mentioned. 

The  estimated  cost  of  the  improvement  is  $50,000.  The  annual  com- 
merce amounts  to  about  20,000,000  feet  of  lumber,  1,000  cords  of  wood, 
3,000  tons  of  coal,  2,000  barrels  of  flour,  70,000  bushels  of  corn,  1,000 
barrels  of  apples,  and  several  cargoes  of  general  merchandise.  In  1806 
some  636  vessels  loaded  at  Machias  up  to  November  25. 

The  river  is  worthy  of  improvement,  in  my  opinion,  but  it  is  reported 
that  mill  waste  is  still  allowed  to  go  into  the  river,  both  at  Machias  and 
above,  which  would  again  fill  up  in  time  any  channel  that  might  be 
dredged.  The  annnal  cost  of  maintenance,  however,  can  not  be  esti- 
mate with  any  degree  of  accnracy,  and  it  might  be  so  much  as  not  to 
be  warranted  by  the  benefit  to  be  obtained  to  commerce. 

A  copy  of  the  report  of  Mr.  W.  F.  Bobinson,  assistant  engineer,  by 
whom  the  examination  was  made,  is  appended  hereto. 
Very  respectfiilly,  your  obedient  servant, 

A.  N.  Dakbeix, 
Lieut,  CoLf  Corps  of  Engineers* 

Brig.  Gen.  Johk  M.  Wilson, 

Chief  of  EngineerSj  U.  S.  A. 


BBFOBT  OF  HR.  W.  F.  It0BIN8OH,  ASSISTANT  KNOINKKB. 

Portland,  Me.,  Jistitiary  15, 1897. 

CoLONKL:  I  have  the  honor  to  sabiait  the  foUowiQK  report  of  an  examinaUon  of 
ths  MschiaB  Biver,  Maine,  made  in  November,  1896,  under  iustraotions  received 
from  yon. 

A  snrvey  was  made  of  this  river  in  1894,  a  bine  print  of  which  was  transmitted  to 
the  Department  January  9,  1895.  It  was  found  that  no  material  change  in  the  con- 
dition of  the  river  has  occurred  since  that  survey  was  made:  therefore  a  resnrvey 
was  deemed  unnecessary,  and  I  see  no  reason  for  mukinff  any  onange  in  the  estimate 
as  made  at  that  time.  Mill  waste  is  still  being  allowed  to  go  into  the  river  both  at 
Haohias  and  at  the  mills  farther  up  the  river. 

"Tbe  following  commercial  statistics  were  obtained : 

There  are  shipped  about  20,000,000  feet  of  lumber  and  1,000  cords  of  wood  yearly 
&om  Haohias,  and  there  are  received  as  follows :  3,000  tons  coal,  2,000  barrels  Honr, 
70,000  bushels  com,  1,000  barrels  apples;  besides,  many  of  thevessels  carrying  lumber 
bring  cargoes  of  general  merchandise. 
Vessels  drawing  16  feet  of  water  can  reaoh  Machias  on  the  high  tide. 
In  iX06, 636  veaselB  loaded  at  Machias  up  to  Novembet  25. 
Very  respeotftilly,  yonr  obedient  servant, 

W.  F.  BOBINSON,  AaHatani  Engimttr. 

Lieut.  Col.  A.  K.  Damrell, 

Corgt  of  Bngiwa-9,  U.  S.  A. 
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A  29. 

SURVEY  OF  BANGOR  HARBOR  AND  PENOBSCOT  RIVER,  INOLUDINO 
MOUTH  OF  KENDUSKEAO  RIVER,  MAINE. 

[Printed  in  nonae  Doc  No.  49,  Plfty-flfth  Congress,  &nt  Beulon.] 

Opfioe  OP  THE  Chief  op  Engineees, 

United  States  Akmt, 
Washington,  D.  C,  May  5,  1897. 

Sir:  I  have  the  honor  to  sabmit  the  accompanyiug  report  of  April 
23,  1897,  with  three  maps,*  by  Lieut.  Col,  A.  N,  Damrell,  Corps  of 
Engineers,  of  the  results  of  a  survey  of  Bangor  Harbor  and  Penobscot 
Biver,  Maine,  including  mouth  of  Keuduskeag  Biver,  made  to  comply 
with  the  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

Under  fornier  projects  for  improvement  of  this  locality  a  good,  navi- 
gable, safe  channel  of  22  feet  up  to  Winterport,  of  12  feet  up  to  above 
Stem's  mill,  and  11  feet  up  to  Bangor,  at  extreme  low  tide,  has  been 
obtained,  and  Colonel  Damrell  states  that  what  is  now  needed  is  the 
dredging  of  a  channel  90  feet  wide  and  2  feet  deep  at  extreme  low  tide, 
or  15  feet  at  ordinary  high  tide,  in  Keuduskeag  River  from  its  mouth 
up  to  Kendnskeag  Bridge,  and  deepeniug  the  harbor  of  Bangor  in  front 
of  the  Boston  and  Bangor  steamboat  wharf  to  11  feet  from  the  harbor 
line  oat,  estimated  to  cost: 

For  Kendnskeag  Channel   $10, 680. 45 

For  the  other  work   17, 940. 45 

Total   28;620.90 

Colonel  Damrell  is  of  opinion  that  the  river  is  worthy  of  the  improve- 
ment proposed. 

Very  respectfully,  yoar  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers,  U.  8.  Army, 

Hon.  £.  A.  Aloeb, 

Secretary  of  War. 


bepobt  of  lieut.  ool.  a.    damrell,  corps  of  enoineers. 

United  States  Enoineek  Office, 

Portlandj  Me.,  April  23, 1897. 

General  :  I  have  the  honor  of  Bubmittiog  the  following  report  upon 
the  survey  of  Bangor  Harbor  and  Penobscot  Biver,  Maine,  including 
mouth  of  Keuduskeag  River,  provided  for  by  the  river  and  harbor  act 
of  June  3, 1896,  and  assigned  to  my  charge  by  letter  Irom  office  of  the 
Chief  of  Kngiueers  of  September  5, 1896: 

The  improvement  of  this  river  commenced  in  187U,  and  nnder  various 
projects  the  sum  of  $337,935.53  has  been  expended  aud  the  following 
result43  obtained:  Widening  and  deepening  of  the  channel  at  Bangor 
from  a  depth  of  6  feet  to  11  feet  at  extreme  low  tide  for  a  width  of  360 
feet;  the  dredging  of  a  shoal  near  Stern's  mill  to  12  feet,  and  of  the 
shoal  just  below  Stem's  mill  to  the  same  depth;  the  removal  of  rocks, 
ledges,  and  other  obstructions;  the  dredging  of  a  shoal  above  Backs- 
port  to  22  feet  and  giving  generally  a  g(md,  navigable,  safe  channel  of 
22  feet  up  to  Winterport,  of  12  tbet  up  to  above  Stem's  mill,  and  11  feet 
up  to  Bangor  at  extreme  low  tide. 


"  Not  reprinted.   Printed  iu  Honse  Doc.  No,  49,  Fifty-fifth  CoagreSH,  fint  aeBBion. 


Digiiized  by 


812       fiEPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Th«  present  survey  was  limited  to  the  locations  wbere  there  were 
existing  obstructions  to  navigation  and  showed  that  the  work  previously 
done  had  been  well  maintained,  that  what  was  needed  now  is  the 
dredging  of  a  channel  90  feet  wide  aud  2  feet  deep  at  extreme  low  tide, 
or  15  feet  at  ordinary  high  tide,  in  Keudnskeag  River  from  its  mouth 
np  to  Kenduskeag  Bridge,  aud  deepening  the  harbor  of  Bangor  in 
front  of  the  Boston  and  Bangor  steamboat  wharf  to  11  feet  the 
harbor  line  oat,  the  estimated  coat  of  which  woald  be  for  the — 

Kendtukeog  Channel   $10,680.45 

And  for  tibe  other  work   17, 940. 45 

Total   28,620.90 

A  shoal  at  Stem's  mill  has  been  complained  of,  but  as  it  is  outside 
of  the  channel  necessary  for  general  navigation,  and  apparently  for 
the  benefit  only  of  the  mills  at  that  pointy  it  has  not  been  considered. 

The  amount  of  commerce  on  the  portion  of  the  river  for  which  the 
above  improvement  is  projected  is  estimated  at  730,240  tons  annually. 

I  am  of  the  opinion  that  the  river  is  worthy  of  the  improvement 
proposed. 

A  copy  of  the  report  of  Mr.  J.  W.  Walker,  by  whom  the  survey  was 
made,  is  appended  hereto,  and  tracings  of  three  maps,  showing  the  loca- 
tions examined  and  surveyed  and  proposed  improvements,  are  Ibrwarded 
in  a  separate  roll. 

Yety  respectftiUy,  your  obedient  servant, 

A.  'S.  Damrbt.t., 
Lieut,  Col.,  Corps  ofEngiii^t, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerH,  Z7.  8.  A. 


SBPOKT  OF  HH.  J.  W.  WAI.K>R,  SUKVXYOB. 

Portland,  Mk.,  February  11, 189?. 

CoLONBl.:  I  have  the  honor  to  submit  the  following  report  of  survey  of  Penobscot 
River,  Maina  made  under  yonr  directions,  from  November  9  to  December  4, 1896,  at 
Bangor  Harbor,  inolnding  the  month  of  Kenduskeag  Stream,  and  between  Stoni's 
mills  and  Crosbys  Narrows ;  also  throngh  Frankfort  Flats  and  High  Head. 

The  report  is  accompanied  by  the  following  maps: 

Sheet  No.  1,  Bangor  Harbor,  inoludiog  the  mouth  of  Kenduskeag  Stream,  drawn 
to  a  scale  of  1 : 2000. 

Sheet  No.  2,  between  Stem's  mills  and  Crosbys  Narrows,  drawn  to  a  scale  of 
1:2000. 

Sheet  No.  3,  channel  throngh  Fnuikfort  Flats  and  at  High  Head,  drawn  to  a  soiUe 
of  1;6000. 

Your  verbal  instructions,  according  to  which  the  survey  was  made,  were : 

First.  To  find  out  the  natnre,  extent,  and  locality  of  existing  obstructions  to  nav- 
igation aud  make  an  estimate  of  cost  of  tUeir  removal. 

Second.  For  whut  purpose  is  it  desired  to  have  the  mouth  of  Kenduskeag  Stream 
improved  and  the  depth  of  water  required  f 

Bangor  Harbor,  including  mouth  of  Kenduskeag  Stream. — The  plane  of  reference  to 
which  the  soundings  are  reduced  is  the  extreme  low  water,  as  determined  from  pre- 
vioas  surveys,  which  is  about  3  feet  below  the  level  of  average  low-water  stages  of 
the  river.  Soundings  were  located  by  keeping  the  sounding  boat  on  a  fixed  range 
and  taking  the  intersection  angle  with  a  transit.  The  depths  were  measured  with 
a  10-ponnd  lead  on  a  braes  chain,  graduated  to  feet  and  teuths.  The  tide  gauge  was 
■et  with  its  zero  at  extreme  low  water. 

For  comparison,  the  area  of  the  main  dhip  channel  heretofore  dredged  to  11  feetat 
extreme  low  water  is  section  liued,  and  irom  the  soundings  on  the  accompanying 
map  it  is  evident  that  the  depths  have  not  materially  changed  Hitioe  the  improve- 
ment was  completed.  A  slight  shoal  of  soft  material  baa  formed  on  the  eastern 
edge  of  the  dtedged  channel,  from  Joseph  Oakes's  shipyaid  down  to  the  feny  land- 
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ing.  The  deposit  is  the  resnlt  of  the  wharves  above  cbecklDg  the  onrrent,  CMuing 
edtUeB  below  them,  which  extend  down  to  the  fetiy  slip.  Tne  shoal  is  so  slight  as 
to  giTQ  no  trouble  to  navigation. 

Mr.  Anstiu,  piesident  of  the  Boston  and  Bangor  Steamboat  Company,  complained 
of  the  ledge  in  front  of  their  wharf  as  not  having  the  necessary  depth  of  water 
over  it  for  their  steamers  dnring  the  low  stajies  of  the  river  in  dry  seasons.  The 
steamboats  ground  on  the  ledge  while  at  the  wharf,  often  delaying  their  departure. 

This  oompany's  wharf  extends  into  the  rivet  to  the  established  harbor  line,  hav- 
ing a  dentil  of  extreme  low  water  from  6  feet  at  the  goard  pile  to  8  ftet,  at  a  dla- 
tance  oi  30  feel^  meaanred  ont  from  the  gnard  pile.  The  bottom  consists  of  points  of 
ledge  tilled  in  between  with  gravel  and  bard  clay.  The  portion  of  the  ledge  having 
been  removed  to  the  level  of  7  feet  at  extrome  low  watw,  is  represented  on  the 
drawing  by  section  lining. 

It  was  represented  to  me  that  the  railroads  ocoopy,  on  the  Bangor  aide,  all  the 
wharves  excepting  th<Me  from  the  month  of  Kendnskeag  Stream  down  to  the  pliuiiug- 
mill  wharf;  distaace  abont  1,400  feet. 

A  general  desire  for  better  shipping  facilities  is  expressed.  It  is  desired  to  improve 
the  Kendnskeag  Stream  up  to  Kendnskeag  Bridge.  The  Earopean  and  Nortli 
American  Railway  crosses  the  stream  at  its  mouth  over  a  double  drawbridge,  hav- 
ing an  opening  on  the  east  side  of  the  gnard  pier  of  34  feet  and  on  the  west  side  of 
35  feet.  Between  the  railroad  bridge  and  Kendnskeag  Bridge,  on  both  sides,  wharves 
are  built  out  to  nearly  a  straight  alignment.  On  the  west  side  the  city  has  a  pnblio 
landing.  Theue  wharves  are  oocnpi^  principally  by  merchants  having  their  bnild- 
ings  extend  back  and  front  on  the  street  parallel  to  the  stream.  A  large  unount  of 
the  shipping  of  Bangor  Harbor  passes  into  the  Kendnskeag  Stream,   During  the 

Sast  acason  194  vessels  of  all  classes  passed  through  ttte  drawbridge.  Hie  faeav^st 
raft  vessel  drew  14.3  feet. 

The  material  forming  the  bottom  of  this  stream  is  sand,  ^avel,  and  small  bowl- 
ders mixed  with  hard  marl  or  clay.  The  present  elevation  ot  the  bottom  ia  from  1  to 
7  feet  above  extreme  low  water. 

To  dredge  a  channel  90  feet  wide,  having  a  depth  of  2  feet  at  extreme  low  water 
or  15  feet  at  ordinary  high  stages  of  the  river,  will  reonire  the  removal  of  32,366 
cubic  yards.  Abont  one-half  of  this  amount  can  be  placed  on  dnmping  gronnda 
hack  of  the  harbor  line  established  in  1877. 

Between  Stem'a  milU  and  Crosbys  Narrows. — On  the  east  side  of  the  12-foot  contour 
of  survey  of  1872-73, 1883, 1890,  and  1893  ia  represented,  alao,  the  area  dredged  in 
1890  and  1891.  In  comparing  the  contour  of  previous  surveys  with  thatof  the  pres- 
ent survey,  it  ia  found  to  have  receded  toward  the  bank,  giving  a  channel  width  of 
300  feet  down  to  the  tirst  Jetty  due  to  scouring  force  of  tne  current,  produced  from 
contraction  of  cross  section  of  river.  Below  the  first  jetty  a  deposit  of  soft  material 
of  abont  I  foot  depth  has  formed  over  the  dredged  areas  of  1890  and  1891.  The  12- 
foot  channel  now  is  300  fleet  wide,  and  whm  completing  the  dredged  area  it  was  MO 
feet  wide. 

It  is  evident  that  the  contraction  of  cross  section  is  not  yet  sufficient  to  keep  the 
ohannel  clear  to  the  desired  depth. 

'I'he  proprietor  of  Stern's  mills  called  my  attention  to  the  point  of  shoal  near  this 
property.  He  claims  the  dredging  done  in  1892  was  not  carried  up  river  at  a  point 
where  downstream  navigation,  especially  rafted  Inmberj  could  dnring  ebb  tide  leave 
the  main  channel  and  reach  the  mill  wharf  befme  drifting  by. 

The  shoal  consists  of  edgings,  alaba,  and  sawdust  mixea  with  sand. 

Hero  the  ship  chann^  is  comparatively  straight,  the  cross  section  of  river  abont 
normal,  and  for  the  eaay  and  safe  passage  of  all  classes  of  navigation  the  conditions 
are  better  than  at  some  other  parts  of  the  river. 

Channel  through  Frankfort  Flats  and  at  High  Head. — The  plane  of  reference  to  which 
the  soundings  are  reduced  is  the  mean  low  water  as  determined  from  previous 
surveys. 

The  soundings  were  taken  on  the  same  ranges  as  survey  of  1894,  and  for  ftirther 

comparison  the  22-foot  contour  of  1887  and  1^  ia  given,  also  areas  dredged  to  22 
feet  at  mean  low  water  in  1890  and  1894. 

Through  Frankfort  Flats  the  survey  shows  a  good  channel,  not  leaa  ttian  300  feet 
wide,  having  »  depth  of  water  not  less  than  22  feet  at  mean  low  water. 

At  High  Head  tliere  is  a  break  in  the  ^-foot  contour  for  a  distance  of  600  feet.  On 
the  crest  of  this  shoal,  which  crosses  the  chuinel,  there  ia  19.3  feet  of  water  at  mean 
low  tide. 

It  is  the  general  opinion  among  local  steamboat  pilots  and  persons  most  interested 
iu  the  improvement  of  this  river  that  the  condition  uf  the  channel  at  these  places 
gives  no  trouble  to  navigation.  As  lon^  as  the  shoals  are  formed  of  light  material, 
easily  acted  upon  by  the  current,  dredging  will  not  eatabliah  a  better  channel ;  and 
the  couBtruction  oi  jetties  is  objectionable  tu  the  smaller  class  of  sailing  vessels 
that  can  not  i^ord  the  expoise  of  being  towed. 
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RECAPITULATION. 

To  dredge  a  ehannel  in  Kendtuikeag  Stream  haTine  a  'widtA  of  90  feet 
with  adepth  of  3  feet  at  extrunie  low  water  or  15  feet  at  ordinary  high- 
water  Btue  of  the  river  rcqniroB  the  removal  of  32,366  enbio  yards 
measured  Id  aitti,  at  30  cents  per  cobic  yard   $9,709.50 

To  deepen  the  harbor  in  front  of  Boston  and  Bangor  steamboat  wharf  to 
a  depth  of  11  feet  at  extreme  low  water  will  require  the  removal  of 
1,311  cabic  yards  of  ledge  measured  in  aitu,  at  $12  per  onbic  yard   16, 733. 00 

And  1,925  onbio  yards  of  gravel  and  clay  measared  In  sita,  at  30  cents  per 
cnhio  yard   577.  SO 

36,019.00 

Contingenoiee  and  incidentals  10  per  cent   2, 601. 90 

Total..,   38,620.90 

Commercial  statistics  of  Penobscot  River  at  Bangor  and  Bnckeport  are  herewith 
Bobmitted, 

Very  respectfully,  yonr  obedient  servant, 

J.  W.  Walker,  Smrvej/or. 

Lieut.  Col.  A.  N.  Dahrell, 

Corp*  ^  Enginemt,  U.  8.  A. 


COimBCIAX.  STATianCB,  BANQOK  HABBOB. 

jBMMfpte  and  f Aipmexta. 

Tons. 

Bricks   2,813 

Brimstone   300 

Coal   160,303 

Farm  produce   1, 470 

Fish  and  oysters   113 

Flour,  gram,  and  feed   16, 413 

Fertilizer  and  plaster  rock   2, 918 

Oener^  merohandiae   %,2a> 

Hay  and  wood   4, 060 

Iron   2,460 

Ice   197,000 

Lime  and  cement   4, 139 

Lumber   280,895 

Molding  sand  and  potters'  day   1, 597 

Molasses  and  salt   2, 768 

OU  -   9,380 

Paving  stone,  granite,  and  slate   2, 347 

Shooks  and  spool  wood   6, 260 

Total   730,840 

COHHERCIAL  STATISTICa,  PORT  OF  BDCESPORT. 
SeoripU  and  sMpnusto. 

Tons. 

Coal   8,000 

Fiah   110 

Flour,  grain,  and  feed   1,525 

Fertilizer   2,000 

Lumber   B,000 

Miscellaneous   91, 600 

Hides   900 

Wood   1,000 

Salt   5,  300 

Paving  stone  and  granite   65, 000 

Total   176,436 
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A  30. 

SURVEY  OF  HAKRASEEKET  RIVEK,  MAINE. 
[Printed  in  Houee  Doc  No.  47,  Fiftr-flftb  Congress,  first  session.] 

Office  of  the  Chief  of  Enginebbs, 

United  States  Abmt, 
WashingtOHj  J>.  0.,  May  J,  1897. 
Sib:  I  have  the  honor  to  sabmit  the  accompiuiTing  report  of  April 
23,  1897,  by  Lieat.  OoL  A.  N.  Damrell,  Oorpa  of  Engineers,  of  the 
results  of  a  sarrey  of  Harraseeket  fiiver,  Maine,  made  to  comply  with 
the  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

Under  appropriations  heretofore  made  for  improvement  of  this  river 
a  channel  was  obtained  with  a  width  of  90  feet  and  a  depth  of  14  feet 
at  high  tide,  a  central  cut  70  lieet  wide  having  a  depth  of  17  feet  at 
high  tide. 

Colonel  Damrell  reports  that  an  examination  showed  that  there  was 
no  necessity  for  a  survey,  and  none  was  made.  He  states  that  a  chan- 
nel 70  t<Bet  wide  and  20  feet  deep  at  high  tide  can  be  obtained  at  an 
estimated  cost  of  $8,000,  bnt  as  the  prospective  commerce  upon  which 
the  previous  improvement  was  based  has  not  developed,  and  as  there 
seems  to  be  no  immediate  prospect  of  it,  it  wonid  seem  that  further 
Improvement  might  be  deferred  until  there  should  appear  to  be  a  need 
for  it 

Very  respectflilly,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Qen.,  Vhief  of  EngineerSy  17.  8,  A. 

Hon.  B.  A.  Alobb, 

Secretary  of  War. 


BEPOBT  of  LIBTTT.  OOL.  A.  N.  DAMBELL,  OOBPS  OF  ENOINEBBS. 

United  States  Engineer  Office, 

Portland,  Me.,  April  23, 1897, 

General  :  I  have  the  honor  of  submitting  the  following  report  of  a 
survey  of  the  Hwrraseeket  Biver,  Maine,  provided  for  by  the  river  and 
harbor  act  of  June  3, 1896,  and  assigned  to  my  charge  by  letter  firom 
the  oflQce  of  the  Chief  of  Engineers  of  September  5, 1896. 

A  survey  of  this  river  was  made  in  1881,  and  a  project  was  submitted 
for  a  channel  60  feet  wide  and  3  feet  deep  at  mean  low  water  up  to  Free- 
l)ort,  at  an  estimated  cost  of  $13,000. 

A  new  survey  was  made  under  the  river  and  harbor  act  of  1888,  The 
report  was  submitted  in  June,  1889,  submitting  a  project  for  a  channel 
5  feet  deep  at  mean  low  water,  about  14  feet  at  high  tide,  which  was 
adopted.  With  the  $31,000  appropriated  a  channel  was  obtained  with 
a  width  of  90  feet  and  a  depth  of  14  feet  at  high  tide,  a  central  cat  70 
feet  wide  having  a  depth  of  17  feet  at  high  tide.  A  basin  was  dredged 
in  front  of  the  wharves  at  Freeport  to  the  fbll  depth,  and  two  dolphins 
were  conslmoted  to  mark  the  channel. 

As  an  euunination  showed  that  there  was  no  necessity  tot  a  anrvey, 
none  was  made.  A  channel  of  70  feet  width  and  20  feet  deep  at  high 
tide  can  be  obtained  at  an  estimated  cost  of  $8,000,  but  as  the  pros- 
pective commerce  upon  which  the  previous  improvement  was  based 
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has  not  developed,  and  as  there  seems  to  be  no  immediate  prospect  of 
it,  it  would  seem  that  farther  improvement  might  be  deferred  until 
there  should  appear  to  be  a  need  for  it.  The  present  commerce  is  con- 
fined to  a  single  small  steamer  to  and  from  Portland,  Me. 

The  report  of  Mr.  W.  F.  Bobinson,  by  whom  the  examination  vas 
made,  is  appended  hereto,  and  a  tracing  of  a  map*  showing  completed 
chaanel,  proposed  channel,  and  table  of  borings  is  forwarded  in  a 
separate  rbU. 

Yery  respectftilly,  yonr  obedient  servant, 

A.  K.  Dahbbll, 
Lieut,  Col,  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  S.  A. 


RBPOBT  OF  UB.  W.  F.  ROBUrSON,  ASSISTANT  BNOIVEICB. 

Portland,  Mb.,  January  15, 1897. 

CoLONBL:  I  hare  tbo  honor  to  snbrnit  the  following  report  of  an  ezaminatioD  of 
the  dredged  channel  in  Harraeaeket  River,  Maine,  made  in  October,  1896,  ander 
yonr  direction,  and  to  Bubmit  a  traolnsdrawn  to  the  icale  of  1 : 2,000 : 

In  1894  a  channel  was  dredged  from  Westons  Point,  in  the  Harraseeket  River,  to 
Freeport  Landing,  to  a  depth  of  6  feet  at  mean  low  tide  and  a  width  of  90  feet.  In 
1895  a  central  out  70  feet  wide  and  8  feet  deep  waa  made. 

A  aeries  of  soandings  were  made  from  the  tnruing  basin  at  Freeport  Landing  to 
Westons  Point,  and  it  was  found  that  the  channel  nad  maintained  the  depth  of  6 
feet  at  tboan  low  tide.  The  sides  of  the  banks  have  caved  in  somewhat,  making  a 
flatter  slope,  bnt  for  all  practical  purposes  the  channel  is  in  as  good  condition  aa 
when  work  on  it  was  finished. 

It  is  proposed  to  deepen  the  channel  3  feet  on  the  line  of  tiie  70-foot  oat,  so  as  to 
give  11  feet  at  mean  low  tide  and  a  width  of  70  faet. 

The  estimated  cost  is  as  follows: 

S5,000  cnbio  yards,  at  20  cents  97,000 

Contingencies   1,  OOO 


Total   8,000 

The  material  is  believed  to  be  clay.  A  table  of  borings  is  shown  on  tracing,  show- 
ing depth  and  character  of  material. 

The  commerce  using  this  channel  at  present  is  a  line  of  daily  steamers  to  and  ftom 
Portland.  Me. 

Very  respectfully,  your  obedient  servant, 

W.  F.  Robinson,  Awttani  Enginem: 

Lieut.  CoU  A.  N.  Dakbbll, 

Corpu  of  £»fiiteer$,  U.  S.  A. 


A  31. 

8UHVEY  OF  SOYAL  RIVER,  UAINE. 
[Frintad  In  Bonne  Doo.  Ko.  44,  lUky-ftnii  Cengnw,  first  Muioa.} 

Office  of  the  Chief  of  Enqineerb, 

United  States  Abut, 
Washington,  J),  C.  May  5, 1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  report  of  April 
23,  1897,  by  Lient  Col.  A.  N.  Damrell,  Gorps  of  Engineers^  of  the 
results  of  a  survey  of  Royal  River,  Maine,  made  to  comply  with  the 
Teqoirements  of  the  river  and  harbor  act  of  June  3, 1806. 


"  Not  printed. 
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Colonel  Damrell  states  that  the  improyement  desired  is  the  deepen- 
ing of  the  present  6-foot  channel  to  7  feet  at  mean  low  water,  and  to 
widen  it  where  it  is  narrow  ft'om  Yarmonth  down  about  one*third  of  a 
mile,  wbioh  he  estimates  will  cost  about  $4,400. 

In  the  opinion  of  Colonel  Damrell,  the  commerce,  both  present  and 
prospective,  is  so  small  that  the  expenditure  of  even  the  amount 
required  for  the  improvement  would  not  be  justified  by  the  interests 
involved. 

Ytsty  lespectftiUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Qen.f  Chief  of  UngineerSf  U.  8,  Army* 

Hon.  B.  A.  Ai^Bs, 

Secretary  of  War. 


vbfobt  of  libut.  col.  a.  n.  dabcbbll,  0obp8  op  enoinbbb8. 

United  States  Engineer  Office, 

Portland,  Me,,  April  23, 1897. 

Genbbal:  I  have  the  honor  of  submitting  the  following  report  of  a 
survey  of  Boyal  Biver,  Maine,  provided  for  by  the  river  and  harbor  act 
of  June  3, 1^^6,  and  assigned  to  my  charge  by  circular  letter  irom  the 
office  of  the  Chief  of  Engineers  of  September  6, 1896. 

The  survey  shows  there  is  at  present  a  channel  wiUi  6  feet  depth  at 
mean  low  water  from  the  mouth  up  to  the  head  of  navigation — about  3 
utiles.  The  improvement  desired  is  to  deepen  this  to  7  feet  and  to  widen 
it  where  it  is  narrow  from  Yarmouth  down  about  one-third  of  a  mite,  the 
depth  below  being  already  sufficient. 

The  cost  of  the  improvement  would  be  about  94,400.  The  amount  of 
commerce  on  the  river  is  only  about  2,000  tons  annually,  and  1  under- 
stand there  is  not  much  prospect  of  an  increase  hereafter. 

The  commerce  is  so  small,  botii  present  and  prospective,  that  in  my 
opinion  the  ezpenditare  of  even  the  small  amount  required  for  the 
improv^ent  would  not  be  justified. 

The  report  of  the  assistant  engineer,  W.  F.  Bobinson,  is  appended, 
and  a  tracing  of  a  map*  of  the  river  is  forwarded  in  a  separate  roll. 
Very  respectful^,  your  obedient  servant, 

A.  K.  Dambell, 
Lieut,  Ool.j  Corpa  ofMngineera, 

Brig.  Gen.  John  M,  Wilson, 

Chief  of  JSngineertf  U.  8.  A, 


BBPOBT  or  MB  W.  T.  SOBIHSOKt  ASSISTAITT  KNGINSKR. 

Portland,  Hk.,  January  IS,  1897. 

CoLOMKL :  1  hare  the  honor  to  Bahmlt  the  foUowiDg  report  apou  the  aarvey  of  Ro^&l 
Kirer,  Maine,  made  in  the  month  of  October,  18H6,  ander  your  instmotions,  and  with 
it  a  map  of  the  Bnrrey  drawn  to  a  scale  of  1:3,000: 

Royu  Biver  is  a  small  river  which  flows  through  the  town  of  Taimouth  to  Casco 
B»,  and  is  navigable  np  to  tiie  falls,  a  distance  of  abunt  3  miles. 

A  base  line  was  measand  on  the  flats  below  the  falls,  and  ftom  this  line  points 
were  tahen  and  triangulations  made  whioh  located  the  shore  line.  I'rom  these 
points  lines  were  laid  oat  oiosslng  the  rtver  and  on  them  sonndings  were  taken  with 
a  pole. 


*  Not  printed. 

BNG  97  62 
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A  bench  mark  was  established  on  the  western  abntmeBt  of  the  bridge  croMing  &e 
river  near  the  fUls,  and  is  marked  thns  \/,  the  elevation  of  which  is  10.21  above  mean 
low  tide,  and  was  obtained  by  simnltaneoos  leadings  of  a  tide  gange  on  Union  wfaarf 
and  the  standard  gaage  in  Portland,  He.  There  is  at  least  7  feet  of  water  at  mean 
low  tide  from  Casco  fiay  to  within  one-third  of  a  mile  of  Union  wharf,  wifli  a  width 
of  altont  ISO  feet;  from  this  point  to  the  wharf  6  feet  of  water  at  mean  low  tide  can 
be  carried,  bat  the  channel  is  narrow.  A  chanuel  has  been  located  on  this  map,  and 
is  shown  shaded  in  red,  90  feet  wide  uid  7  feet  deep  at  mean  low  tide,  beginning 
about  150  feet  from  Union  wharf  and  extending  down  the  river  abont  3,600  feet. 
The  estimated  quantity  of  material  to  be  removed  is  8,000  oabio  yards,  soow  meas- 
ncement,  and  tne  estimated  cost  is  60  eenta  per  enble  jurA.  This,  with  10  per  cent 
■dried,  would  give  a  eost  of  $4,400  as  the  estimated  cost  of  the  improvement. 

The  materiu  is  gravel  and  clay.   The  only  commerce  at  the  present  time  is  about 
^000  tons  of  coal,  which  is  annually  brought  to  this  town. 
Yery  respectfully,  yonr  obedient  snvant, 

yf.  F.  BoBiNSOM,  AitMma  Buginter. 

Lieut.  CoL  A.  N.  Damreix, 

Corps  ofSngineen,  U.  8.  A. 


A  33. 

SURVEY  OF  EXETER  RIVEE,  NEW  HAMPSHIRE,  FROM  ITS  MOUTH  TO 
THE  UPPER  BRIDOE  IN  EXETER. 

(Printed  In  Hoom  Doo.  No.  41,  Plfty-flflh  Congresa,  Srat  MMltn.] 

Offiob  of  thk  Ohtep  of  Engineers, 

United  States  Amty, 

Washington,  D.  C,  May  5, 1897, 
Sib  :  I  hare  the  honor  to  submit  the  accompanying  report  of  April  23, 
1897,  by  Lieut.  Col.  A.  N.  Damrell,  Corps  of  EngineerB,  of  the  results  of 
a  survey  of  Exeter  Biver,  New  Hampshire,  from  its  month  to  the  upper 
bridge  in  Exeter,  made  to  comply  wit^the  reqairementB  of  the  river  and 
harbor  act  of  June  3,  1896. 

This  river  has  heretofore  been  under  improvement  by  the  United 
States,  the  work  being  completed  in  1881,  and  the  project  now  pre- 
sented by  Colonel  Damrell  contemplates  the  restoration  of  the  channel 
depths  and  widths  up  to  Oxbow  and  thence  up  to  Exeter  to  obtain  1 
foot  more  (11  feet  at  mean  high  water)  than  before  with  the  same 
width,  with  a  turning  basin  at  the  upper  end,  200  by  110  feet,  estimated 
to  cost  912,000. 

It  is  the  opinion  of  Colonel  Damrell  that  the  river  is  worthy  of 
improvement,  at  least  to  the  extent  of  restoring  the  old  chMinel 
obtained  in  1881. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  6en.,  Chi^  of  Engineers,  U,  S.  Army, 

Hon.  B.  A.  Aloer, 

Secretary  of  War. 


report  of  lieut.  ool.  a.  n.  damrell,  corps  of  bngiheebs. 

United  States  Enoinber  Office, 

Portland,  Me.,  April  23, 1897. 
General  :  I  have  the  honor  of  submitting  the  following  report  upon 
the  survey  of  the  Exeter  River,  New  Hampshire,  firom  its  mouth  to  the 
upper  bridge  iu  Exeter,  provided  for  by  the  river  and  harbor  act  of  J  une 
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3, 1896,  and  assigned  to  my  charge  by  letter  of  September  5, 1896,  from 
the  oflBce  of  the  Chief  of  Engineers. 

A  snrrey  of  this  river  was  made  in  1874,  flrom  its  month  in  Great 
Bay  np  to  the  wharves  at  Exeter,  8.3  miles,  and  a  project  was  submit- 
ted to  obtain  a  towing  channel  with  a  minimum  width  of  40  feet 
and  minimum  depth  from  the  mouth  up  to  Oxbow  (5.6  miles)  of  12  feet 
at  high  water,  and  from  Oxbow  up  to  Exeter  of  10  feet,  to  remove  the 
bowlders  aHl  the  way  up  between  the  10-foot  contootB  down  to  a  depth 
of  10  feet  below  high  tide,  at  an  estimated  cost  of  $34,000,  tiie  rise  of 
the  tide  being  G.4  feet  at  the  mouth  and  6  feet  at  Exeter.  The  improve- 
ment  was  completed  in  1881. 

The  survey  made  in  October,  1896,  shows  that  the  improvement  had 
been  maiut^ned  reasonably  well,  the  maximum  fill  being  only  1  foot, 
anS  that  the  improvement  needed  now  is  to  restore  the  channel  depths 
and  widths  up  to  Oxbow,  and  from  thence  np  to  Exeter,  to  obtain  1 
foot  more  than  before  with  the  same  width,  with  a  turning  basin  at  the 
upper  end,  200  by  110  feet,  the  estimated  cost  of  which  is  $12,000. 

The  commerce  on  tbe  river  for  1896  is  estimated  at  about  10,000  tons, 
about  tbe  same,  apparently,  as  it  was  in  1874. 

There  is  good  reason  to  believe  that  the  projected  channd  could  be 
maintained  at  a  very  smaJl  annual  cost. 

I  am  of  the  opinion  that  the  river  is  worthy  of  improvement,  at  least 
to  the  extent  of  restoring  tbe  old  channel  obtained  in  1881. 

A  copy  of  the  report  of  Mr.  J.  W.  Walker,  assistant  engineer,  by 
whom  the  survey  was  made,  is  appended  hereto,  and  a  tracing*  of  the 
map  of  the  survey  is  forwarded  in  a  separate  roll. 
Very  respecl^ully,  your  obedient  servant, 

A.  ^N*.  Dambell, 
Lieut.  OoL,  Corps  ofUngnteen. 

Brig.  Gen.  John  M.  Wilson, 

Chief  0/ Bngineerg^  U.  8.  A, 


StMPOKI  or  MR.  J.  W.  WALKKS,  ASSISTANT  ENQINKKB. 

Portland,  Mk.,  January  IS,  1S97. 

COLONKL :  I  have  the  honor  to  snbmit  a  report  of  the  Bnrrey  of  Exeter  BlTer,  New 
Hampshire,  made  in  oomplionoe  with  yonr  ordei's. 

The  snrvey  is  reqaired  by  the  tlver  and  harbor  act  of  Jnne  3, 1886,  viz,  "  Surrey  of 
the  Exeter  BiTer  from  its  month  to  the  npper  bridge  in  Exeter." 

I  took  charge  of  tbe  sarvey  October  6  and  completed  tbe  field  work  October  28, 
1896. 

A  Biirrey  of  this  river  was  made  in  1874,  and  for  pnrpoees  of  comparison  the  present 
snrvey  was  well  connected  by  means  of  old  triangnlation  points.  From  Exeter  to 
tbe  Oxbow,  distance  2  miles,  and  from  Swamscot  Bar  to  the  toll  bridge,  distance  1 
mile,  a  oontinuons  transit  line  was  ran.  Within  these  two  seotioDS  of  the  rlrer  are 
tiie  icreatest  obstmctions  to  naTigation,  Tory  closely  coveriog  the  same  area  of  shoal 
water  existing  prior  to  1874.  The  shore  line. of  the  whole  length  of  river  remains 
unchanged  ftom  its  location  on  the  map  of  1874:  no  Indication  ofnaTing  been  affected 
by  floods  or  ice.  A  slight  shoaling  has  taken  plaoe  in  "Tlie  Pocket"  well  Inshore  on 
the  south  side  of  channel.  This  is  an  advantage,  as  It  lessens  the  oroas  seotionattliiB 
place,  which  is  the  maximum  width  above  the  toll  bridge. 

The  plane  of  reforence  to  whioh  tlie  sonndtngs  are  reduced  is  the  mean  low  water 
as  eatablished  by  the  snrvey  In  1874.  The  bench  mark  used  is  a  brass  bolt  set  in  the 
coping  stone  of  the  retaining  wall  of  the  Swamscot  Machine  Company's  wharf  in  the 
place  indicated  on  the  map.  The  top  of  the  bolt  is  in  reference  8.2  feet  above  mean 
low  water.  The  mean  rise  and  fall  of  tide  in  Qreat  Bay  is  6.4  feet,  and  at  tiie  wharves 
in  Exeter  6  feet. 
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TbB  Boondings  w«re  teken  as  follows:  Upon  the  transit  line  angles  were  erected, 
generally  right  angles,  and  the  lines  marked  hy  a  signal  on  the  transit  liDe^  and 
another  far  eooogh  removed  from  the  first  to  give  a  serviceable  range  across  the 
river.  Thesoanding  boat  was  then  roved  in  exact  raooe  of  the  line  across  the  river, 
and  eachsonnding  taken  was  looated  with  the  transit  mm  some  known  point  on  the 
transit  line.  Soondings  were  taken  with  a  pole  ^Tided  accurately  into  ftet  and 
tenths. 

The  range  lines  for  soandings  were  made  about  perpeodicalar  to  the  thread  of  the 
cnrrent.  By  this  method  each  line  furnishes  a  correct  cross  section  of  the  river, 
which  may,  if  reiioired,  be  oonstmcted  from  tbe  notes  of  the  survey.  At  all  places 
where  dredging  has  been  done  the  liaea  were  kept  from  60  to  100  feet  apart.  From 
the  Oxbow  to  Swamscot  Bar,  and  from  the  toll  bridge  to  Great  Bay,  where  the  river 
remains  in  Its  natural  condition,  one  line  of  sonndlngs  was  taken  parallel  to  and  near 
the  center  nf  channel,  soandings  taken  about  100  feet  apart. 

In  1881  the  river  was  improved  so  as  to  give  a  depth  of  6  feet  at  mean  low  water, 
with  a  chaunel  width  of  40  feet  up  to  the  Oxbow,  5.6  miles  above  the  mouth  of  the 
river.  Through  and  above  the  Oxbow  the  improvement  gave  a  channel  4  feet  d^p 
at  mean  low  water,  with  a  channel  width  of  40  feet  to  Exeter  wharves,  7.6  miles 
above  the  mouth  of  river.  The  survey  shows  a  good  channel  6  feet  deep  and  40  feet 
wide  ap  to  the  Oxbow,  excepting  a  slight  shoal  at  Swamscot  Bar  and  tnree  daoger- 
ons  bowlders  at  Perch  Kocrs.  Through  the  Oxbow  there  is  one  bowlder  and  some 
filling  in  of  the  channel  from  the  sides  of  the  cut,  the  minimum  depth  fonod  being 
3.2  feet.  From  the  Oxbow  to  Feraald's  wharf  there  is  a  natural  4-foot  channel. 
Above  this  wharf  the  channel  decreases  in  depth,  so  thst  at  present  not  over  3  feet 
can  be  carried  to  the  wharves  in  the  town  of  Exeter,  distance  0.6  mile. 

The  material  of  which  the  bottom  is  composed  at  these  shoal  places  is  mnd,  gravel, 
and  clay ;  also  seven  bowlders,  which  are  looated  on  the  map,  and  will  Teqniie  blast- 
ins  in  removing. 

The  plan  of  improvement  estimated  upon  and  indicated  on  the  map,  after  a  eon- 
snltation  with  yourself,  is  to  obtain  a  channel  not  less  than  40  feet  wide  and  6  feet 
deep  at  mean  low  water  up  to  the  Oxbow,  and  from  the  Oxbow  to  Exeter  wharves  a 
channel  of  the  same  width  and  6  feet  deep  at  mean  low  water,  with  a  turning  basin 
at  Exeter  wharves  300  by  UO  fiiet. 

KSmCATB. 

ProfOMd  {siprovsmeMf  of  the  rtnar,  following  the  ohamiel  in  ita  estirs  lemgOt. 


I.  Bock  below  toll  bridge : 

Removal  of  bowlder  No.  VIZ,  weighing  40  tons,  at  $8  per  ton   $320 

IX.  The  Pocket,  off  Ordways  Point: 

Excavating  a  towing  channel  through  this  shoal  1,300  feet  long,  40  feet 
wide,  and  6  feet  deep  at  mean  low  water  requires  dredging  of  2, 6S0 
cnbie  yards  of  sand  and  gravel,  at  40  cents  per  cubic  yard   1, 0^ 

III.  Swamscot  Bar; 

Excavating  a  towing  channel  through  this  bar  950  feet  in  length,  40  feet 
in  width,  and  6  feet  deep  at  mean  low  water  requires  dredging  of  1,420 
onbie  yards  of  sand  and  mud,  at  40  cents  per  onbio  yard   S68 

IV.  Perch  Rock. 

Removal  of  bowlden  No«.  lY,  T,  and  VI,  aggregating  60  ton^  at  |8  per 

ton   480 

V.  The  Oxbow. 

Removal  of  bowlder  Ko.  Ill  weighing  20  tons,  at  $8  per  ton   100 

Exoavatioff  a  towing  channel  throngh  the  cut-off  300  feet  long,  40  feet 
wide,  and  5  feet  deep  at  mean  low  water  requires  dredging  of  900  cubic 

yards  of  clay,  at  40  cants  per  cubic  yard   360 

VL  Off  Wheelwright  Creek: 

Excavating  a  towing  channel  through  this  shoal  500  feet  in  length,  40 
feet  in  width,  and  S  foet  deep  at  mean  low  water  requires  dredging 

750  cubic  yards  of  gravel,  at  40  cents  per  cnbio  yard   800 

YII.  0£FLy fords  Point: 

Removal  of  bowlder  No.  II  weighing  20  tons,  at  08  per  ton   160 

VIII.  From  Jades  Hill  Point  to  Femald's  wharf: 

Excavating  towing  channel  3,000  feet  in  length,  40  feet  in  width,  and  6 
feet  deep  at  mean  low  water  requires  the  removal  by  dredging  of  8,000 

cubic  yards  of  mud  and  gravel,  at  40  cents  per  cubic  yard   1, 200 

IX.  Off  Femald's  wharf: 

Removal  of  bowlders  weighing  16  tons,  at  $8  per  ton   120 

X.  From  Fernald's  wharf  to  Oilman's  wharf: 

Exoavating  towing  channel  2,000  leet  long,  40  Aet  wide,  and  6  fiset  deep 
'at  mean  low  water  reqnires  Ute  removal  by  dredging  of  7,400  onblo 
yards  of  mud  and  gnvel,  at  40  cents  per  onbio  ymra   %900 
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XI.  TnmiDg  basin : 

Excavating  turning  basin  200  feet  in  length,  110  feet  in  width,  and  5 
feet  deep  at  mean  low  watc«  reqaires  the  removal  by  diedging  of  S^SBO 
cabic  yards  of  hard  pan,  at  91  par  onbio  yud  $8,20) 


Eatimate  based  on  "sitn"  measnrement  1(^940 

As  the  above  estimate  is  made  for  meaeureffleDt "  in  tAta,"  30  per  eent  may 
safely  be  added  for  bcow  measnrement....   2, 188 


Estimate  for  scow  measnronent   13,128 

Contiogenciea,  10  per  ctoit   1, 312 


Total  i  14,440 


It  is  bdiered  the  Increased  advantages  this  improvement  offers  to  navigation  joa- 
tify  the  expenditure  of  the  above  estimate.   A  statement  of  the  oommeroial  atatia- 
tioB  of  the  river  for  the  year  1896  is  submitted  herewith. 
Very  respeotfally,  your  obedient  Berraot, 

J.  W.  Walkxb,  Jnfrtml  JRi^taeBr. 

Lieut.  Col.  A.  N.  DamRXU., 

Cerpt  nf  SitgiHeer;  U,  A.  A. 


COMBORCUI.  STATISTICS  OF  KXBTHR  KlVn,  NXW  HAXPSBISt,  VOB  THS  TS&B  1896. 


Tons. 

Coal  9,010 

atone,  hnilding   fiOO 

Lumber   300 

Wood,  cord   366 

General  merchandise  •   300 


Portland,  Me.,  January  18, 1897. 
BespeotftiUy  submitted. 

J.  W.  Walkkr.  AaHatomt  EngimMr. 
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IHPBOVEMENT  OF  KIVEBS  AND  HABBOBS  IN  BASTBBN  BlASaACHUSBTTS. 


REPORT  OF  LIEUT.  COL.  8.  M.  MANSFIELD,  CORPS  OF  SN&INEEBS, 
OFFICER  IN  CHARGE,  FOR  TME  FISCAL  TEAR  ENDING  JUNE  SO,  2SS7, 
WITM  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

ufpRovuuarrs. 


1.  Newburyport  Harbor,  HasBachnBettB. 

2.  MerrimBc  River,  MaeBachnsettB. 

3.  Powovr  Biver,  Masaachusetta. 

4.  Essex  River,  Massaohueetts. 

6.  Harbor  of  Beftage,  Sandy  Bay,  Cape 
Add,  MaaBaohoaettB. 

6.  Glouceater  Harbor,  Massaohasetta. 

7.  Manchester  Harbor,  Maaaaohnaetts. 

8.  Lynn  Harbor.  MaaMMhusetta. 

9.  Uyatie  and  Maldea  lireni  MaHUudia- 

settB. 


10.  Boston  Harbor,  HaBsachoBatfea. 

11.  Town  Biver,  Maaaachnsetta. 

12.  Weymonth  Biver,  Maaaaoboaetts. 

13.  ScUaato  Harbor,  MaaaachnBetta. 

14.  Plymoath  Harbor  MaaaaobmeitB. 
16.  Frovinoetown   Harbor,   If aasaohn- 

aetta. 

16.  Chatham  Harbor,  MaBsachaaettB. 

17.  Bemoving  annken  veaaela  or  oraft 

obatructing  or  endangering  Qavi- 

gation. 


EXAXnTATIOlCS. 


18.  Duzbnry  Harbor,  HaaBaohnaetta. 

19.  Duxbary  Beach,  Massachuaetta, 

20.  Garnet  and  other  rocks,  Flymonth 

Harbor,  HaasachiuettB. 


21.  Approachea  to  the  Cape  Cod  Ship 
Canal,  HaaBaohoBettB. 


BDBTBTB. 


22.  Merrimao  Biver,  Masuwhaaetta. 

23.  MaDohester  Harbor,  Masaaobuaetta, 

24.  Manchedter  Hurbor,  Maaaaohnaetta. 

25.  Marblehead  Harbor,  MaaBaohoaettB. 
36.  Lynn  U«boi,  MaaaaohnaattB. 


27.  Weymonth  (Back)  BiTer,  HaaBaehn- 

aetta. 

28.  Neponaet  Biver,  MaBBaohnaettB. 

29.  FlyiDoath  Harbor,  Maaaaohnaetta. 

30.  ProTiDcetownHarboT,MaB8aohaBettB. 


HAKBOR  LINES. 
31.  Charlee  Biver  at  Cunbridge,  MaBB. 


TTnited  Statbb  Enoinbkb  Officb, 

BMionj  Man.,  Jul/g  17^  1897, 
General  :  I  have  the  honor  to  transmit  herewith  aunual  reports  for 
tlie  works  of  river  and  harbor  improvements  in  my  charge,  for  the  fiscal 
year  ending  JuDe  30, 1897. 

Veiy  re»i>ectfully,  yonr  obedient  servant, 

S.  M.  Hansfibij), 
lAeut.  OoL,  Oorpa  ofBu^g^MerB, 

Brig.  Qen.  John  M.  Wilson, 

Chi^  of  Engineer U.  8.  A, 
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B  z. 

IMPBOVEMENT  OF  NEWBUBYPOET  HABBOB,  MASSACHUSETTS. 

Kewbnryportf  Mass.,  is  Bitnated  aboat  2^  miles  from  the  Atlantic 
Ocean,  on  the  soath  bank  of  the  Meirimac  Biver. 

The  river  empties  into  the  Atlantic  Ocean  midway  between  Gape  Ann 
tuid  Fortsmoat^if  or  aboat  30  miles  a  litUe  east  of  north  from  Boston  in 
a  direct  line. 

The  outlet  of  the  river  between  Plnm  Island  and  Salisbury  Point  is 
IjOOO  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  oatside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
throagh  which,  previona  to  the  improvement,  a  channel,  variable  in 
position  and  depth,  was  maintsdned  by  the  corrent  of  the  river,  increased 
by  the  tidal  flow  in  a  large  interior  basin  through  a  mean  range  of  tides 
of  7.7  feet. 

For  1,000  feet  ontward  from  the  gorge  toward  the  crest  of  the  bar 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  IS 
feet  deep  at  mean  low  water,  and  for  a  fartlier  distance  of  1,500  feet  a 
channel  12  feet  deep.  From  the  18-foot  contour  line  on  the  inside  to 
the  same  on  the  oatside  the  distance  was  4,000  feet,  and  between  the 
12-foot  contonrs  the  distance  was  3,000  feet. 

The  depth  on  the  or^t  of  the  bar  was  generally  less  than  7  fiaet  at 
mean  low  water. 

fnie  object  of  the  improvement  is  to  create  throagh  the  cater  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  Tcmr  and  find  a  harbor  at  any  stage  of  the 
tide  with  as  great  draft  as  can  reach  Kewburyport  by  the  river  at  high 
tide. 

The  project  submitted  September  18, 1880,  proposed  two  converging 
mbblcstone  jetties  and  the  protection  of  the  beach  in  their  vicinity. 

The  converging  portion  of  the  north  jetty  was  to  be  aboat  2,000  feet 
long;  of  the  south  jetty  about  1,500  feet. 

The  outer  ends  of  the  jetties  were  to  be  about  1,000  feet  apart,  and  to 
be  extended  parallel  to  the  axis  of  the  channel  if  found  necessary. 

The  estimated  cost  of  this  project  for  shore  protection  and  the  con- 
verging portions  of  the  jetties  was  $240,000. 

This  estimate  was  increased  in  1881  to  $365,000. 

The  project  was  modified  in  1883  so  as  to  provide  for  the  partial  clos- 
ing of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and 
5^  feet  above  mean  low  water.  The  location  and  details  of  constroc- 
tion  of  the  dike  are  given  in  the  report  of  1883. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883. 

Both  jetties  are  15  feet  wide  on  top,  which  is  in  a  plane  13  feet 
above  mean  low  water,  and  have  slopes  of  1  on  2  on  the  sea  side  and  1 
on  1  on  the  shore  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annud 
Bfflw)rt  of  the  Chief  of  Engineers  for  1885. 

The  total  appropriations  to  date  have  been  $313,600. 

The  expenditures  to  Juno  30, 1896,  were  $295,957.29. 

On  June  30,  1896,  the  condition  of  the  improvement  was  as  follows: 

The  north  jetty  was  2,705  feet  long,  fully  completed ;  the  south  jetty 
was  completed  fbr  1,540  feet,  and  its  shore  end  was  strengthened  by  a 
sand  catch ;  the  dike  was  completed  so  far  as  was  prudent  for  its  safety; 
it  was  817  feet  long,  6^  feet  high  above  mean  low  water,  except  thai 
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near  its  eenter  a  weir  had  been  left  open,  150  feet  long^  its  sill  2  feet 
above  mean  low  water. 

On  October  12, 1896,  a  contract  was  entered  into  with  the  liockportf 
Pigeon  Hill,  and  Oape  Ann  granite  companioB  to  deposit  13^000  tons  of  ' 
atone  in  the  aonth  jetty,  at  $1.03  per  ton. 

Operations  were  commenced  under  this  contract  May  26,  1897,  and 
476  tons  were  deposited  daring  the  fiscal  year.  These  operations  have 
resulted  in  no  mat<nrial  change,  and  the  condition  of  the  improvement 
at  the  date  of  this  report  is  practically  the  same  as  on  June  30, 1896. 

On  March  24, 1897,  a  revised  estimate  of  cost  of  the  project  of  improve- 
ment was  submitted. 

The  original  project  had  been  completed  well  within  the  estimate  ot 
$365,000,  submitted  in  1881,  and  increased  to  $375,000  in  1884,  bnt 
while  the  probableneceasity  of  extending  the  jetties  parallel  to  the  axis 
of  the  channel  was  recognized  in  the  original  project  the  estimate  was 
not  made  tx>  include  cost  of  snch  extension. 

The  total  expenditares  to  June  30, 1896,  were  $295,957.29,  leaving  to 
the  credit  of  the  work  under  the  project  $79,042.7 1 . 

The  north  jetty  had  been  completed  for  2,705  feet  of  the  proposed 
2,900  feet  length ;  the  south  jetty  had  been  completed  for  1^540  feet,  and 
the  length  estimated  for  was  about  1,500  f^t,  and  the  dike  was  prac- 
tically completed. 

The  reviwd  estimate  submitted  was  as  follows: 

To  complete  both  jetties  with  extensions  parallel  for  1,000  fbet  will 
cost,  viz: 


North  jetty,  100,800  tons  stoae,  at  $1.60  per  ton  $151, 200. 00 

South  }9tby,  S2fiSS  tons  stone,  at  «t.SO  per  ton   123, 882. 00 

376,063.00 

Engiaeerinit  and  eontlngenoies   37,606.20 

302,590.20 

To  eomplete  dike   1,  OUO.  00 

303,590.30 

Credit  nnder  old  estimate   79, 043. 71 

Increase  in  estimate   324, 647. 49 


A  survey  of  the  bar  was  made  in  June,  1897,  and  by  comparison  with 
the  last  snrvey  made  in  1895  it  is  found  that  the  outside  contours  of  the 
bar  have  not  materially  altered,  bat  that  the  extension  of  the  south 
jetty  has  made  its  influence  fielt  in  a  division  of  the  soonriog  effect  of 
the  current  on  the  bar. 

The  channel  shown  by  the  survey  in  1895,  extending  to  the  south- 
ward, along  the  shore  of  Plum  IslMid,  and  which  had  13  feet  available 
depth,  has  shoaled  to  about  10,5  feet  depth,  and  another  channel  of 
about  equally  as  great  width  and  depth  extends  directly  to  the  east- 
ward through  the  bar  in  the  location  proposed  by  the  project  of 
improvement. 

It  is  expected  that  the  extension  of  the  soath  jetty,  under  the  exist- 
ing contract,  will  further  develop  the  eastward  channel  by  deflecting 
tiie  ebb  currents  more  i^om  the  channel  along  the  shore  of  Plum  Island. 

The  advantage  to  be  derived  from  the  completion  of  the  project  is  the 
deepening  and  widening  of  the  channel  across  the  bar,  thereby  afford- 
ing a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and  giving  eaey 
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access  at  high  tide  to  the  vharves  at  ITevbiuyport  fi>r  Teasels  drawing 

17  feet  approximately. 

ThiB  work  is  located  in  the  collection  diatoict  of  Nevbnryport,  Mass.,  of  whioh 
Newbnrypoit  is  the  port  of  entry.  The  neareet  lightJiooBe  u  on  Plum  IsUuid,  at 
the  entruice  of  the  hubor. 

Monejf  atatement, 

Jnly  1, 1896,  balance  onexpended  417, 542. 71 

Jane  30,  1897,  amount  expended  during  flsciU  year   999. 06 

Jnly  1,  1897,  balance  unexpended   16^  543.  65 

July  1,  1897,  outetaodinghabilitiea   $628.54 

July  1, 1891,  amount  covered  by  nneompleted  contraote   12, 899. 73 

-  13, 4SS-  36 

July  1, 1897,  balance  aTailable   3, 115.  39 


{Amoant  (estimated)  required  for  completion  of  existing  project   286, 047.  49 

AmoanttbatcanbeproQtabl|VexpendedintiBcalyeareDdiogJnne30,1889  286,047.  49 
Snlnnitted  In  complianoe  with  requiremrnts  of  sections  '2  of  river  and 
harbor  acts  of  1866  and  18S7  and  of  sandry  olvll  aot  of  J  nne  4, 1897. 

The  dates  and  amoimts  of  appropriatioDs  for  this  work  are  as  follows ; 


Aot  of— 

June  14,  1880   $50,000 

March  3,  1881.   40,000 

August  2,  1883   40,  000 

July  5, 1884   40,000 

August  5, 1886   37,  500 

AugOBt  11, 1888   25, 000 


Act  of— 

September  19, 1890  $25,000 

July  13, 1892   20,000 

Augnatl7,  1894   20,000 

June  3.1896   16,000 

Total   313,500 


'  bttraet  of propotaU  for  fumithing  rubblmUme  iH  ike  toutk  JetUi  at  2fewiurjmort  Harbor, 
MtuaaehusetU,  opaud  iSeptembtr  t6,  1896,  hf  Zimt.  Cel.  S.  M.  MatujUld,  Corp*  oj 
Engineer$. 


So. 


Banie  moA  sddiMs  of  bidder. 


Prioe  p«r 
ton  of 
2,000 

puuuds. 


ToUl 
nnmber 
or  bitu. 


John  L.  Orim.  Fhlbdelpbia.  Ps  

{Kookport  Onuilte  Co.,  Ruckpurt,  Usm  
Pigeon  Bill  Onulte  Co.,  Rockport,  Mus.  a 
Cape  Ann  Granite  Co.,  Boston,  Uasa  

Oeorge  WUlett  Andrews,  Biddeford,  Me.. 
Lsneevllle  Onulte  Co.,  LueeTille,  Miss . . 


$1.S4 
1.03 
LSI 


12.908 

16,  sa 

U,228 
13,851 


a  Loweet  bidder. 


The  contract  iras  awarded  to  the  Kookport,  Pigeon  Hill,  and  Cape  Ann  Qfanite 
oompuiee,  with  the  approval  of  the  Chief^ of  En|^een. 


UBT  OF  CONTRACTS  IN  FORCB  JUNK  30,  1897. 

Contract  with  the  Kockport  Granite  Company,  Pigeon  Hill  Granite  Company,  and 
Cape  Ann  Granite  Company,  all  of  Kockport,  Mass.,  to  furnish  13,000  tons  of  rubble- 
atone  in  the  south  Jetty,  at  tl.CH  per  ton  of  2,000  pounds. 

Date  of  contract,  October  12,  1896;  approved  October  31, 1896;  time  of  eouunenoe- 
meut,  April  1, 1897 ;  time  of  completion,  Jnne  SO,  1898. 

The  aocompttnying  commercial  statistics  have  been  fiimished  by  the 
coUeotor  of  oiutoms  of  IiTewbiiryport,  Mass. 
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COMHEBCIAL  STATISTICS. 


Amoant  of  revenue  collected,  1896,  $423.16;  1896,  none;  1897,  $398.78. 


1806. 

18H. 

1807. 

Jfo. 

Tons. 

Ho. 

Toiu. 

No. 

Toiw. 

BntrancM: 

4 

368 

3 
300 

8 

2S8 
100,000 

258 

230 
11 

8 

1,806 

Imported. 

1896. 

ISM. 

UB7. 

«a 

104.700 

158, 370 
110,000 

168 
48 

030,000 

Molaasea: 

Mostly  tiuee-niMted  achooneis,  xanging  ftom  8  to  15  feet  draft,  frequent  the  harbor. 


B  3. 

IMPROVEMENT  OF  MEBBIMAC  RIVER,  MASSACHUSETTS. 

The  month  of  the  Merrimac  lUver  is  16  miles  northwest  from  Gape 

Ann,  MassacbBsetts,  Tide  water  extends  op  it  a  distance  of  21^  miles, 
or  to  the  foot  of  the  Upper  Falls,     miles  above  Haverhill^  Mass. 

8even  incorporated  cities  and  the  largest  mills  in  Kew  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked,  and  mnch 
obstmcted  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
The  sea  har  at  the  month  of  the  river  has  been  improved  under  sx>ec)fic 
appropriations  for  the  improvement  of  Kewburyjmrt  Harbor^  while 
many  sunken  rocks  and  wrecks  of  piers  and  vesselH  lying  inside  the 
bar  have  been  removed  by  general  appropriations  fbr  the  improvement 
of  the  river. 

The  object  of  the  improvement  is  to  widen,  straighten,  and  deepen 
the  natural  channel  of  the  river  from  the  bar  to  the  head  of  tide  water. 
The  rise  or  taXl  of  the  tide  at  the  month  is  7.7  feet;  at  Haverhill  Bridge, 
4.62  feet. 

The  project  originally  adopted,  in  1870,  proponed  to  remove  obstruo- 
tions  from  the  Xfpper  and  Lower  Mitchells  falls,  and  to  remove  the 
Gangway  liock  and  the  Boilers,  in  Newbnryport  Harbor. 

The  cost  was  estimated  to  be  $69,026. 

The  project  was  modified  in  1874  so  as  to  ioclude  the  removal  of 
rocks  in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  above 
Newburyport,  and  at  Bock  Bridge  and  at  Little  Curriers  Shoals,  East 
Haverhill,  so  that  the  channel  should  have  the  following  depths  at 
ordinary  high- water  stages  of  the  river:  From  the  month  to  Deer 
Island  Bridge,  6  miles,  1^  feet;  thence  to  Haverhill  Bridge,  12^  miles, 
12  feet;  thence  to  the  foot  of  Mitchells  Falls,  Hazeltine  Bapids,  1^ 
miles,  10  feetj  thence  through  Mitchells  Falls  to  the  head  of  the  Upper 
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Fall,  2^  miles,  not  less  than  4^  feet  when  the  mill  water  at  Lawrence  is 
running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  are  $247,366.72. 

The  expenditures  to  Jane  30,  1896,  were  $242,366.72. 

The  excess  of  expenditure  over  the  estimate  is  dne  to  the  removal  of 
rocks  and  other  obstmctions  that  were  unknown  and  cost  of  removal 
not  included  in  the  estimate,  and  by  the  expense  of  necessary  surveys 
and  examinations  not  provided  for  in  the  estimate. 

On  Jane  30, 1894,  the  project  for  the  improvement  of  the  river  was 
completed. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $6,000  for  the 
removal  of  "certain  rocks  below  Bock  Bridge." 

On  October  15, 1896,  a  contract  was  entered  into  with  the  Eastern 
Dredging  Company  to  dredge  800 cubic  ^ards,  more  or  less,  of  bowlders, 
at  $4  per  cnbic  yard,  from  uie  channel  m  the  vidnity  of  Bock  Bridge. 

Opwations  under  this  contract  were  commenced  in  ^November  and 
completed  in  December,  1806,  and  865  cubic  yards  were  removed  from 
the  channeL 

The  river  and  harbor  act  of  Jqne  3, 1896,  also  ordered  that  an  esti- 
mate be  made  **of  the  cost  of  improvinfi^  the  Merrimac  Biver,  Massa- 
chusetts, by  dredging  the  channel  thereof  between  Newburyport  and 
Haverhill  of  the  width  of  150  feet  and  of  the  depth  of  7  feet  at  mean 
low  water,  provided  the  estimate  can  be  Aimished  from  surveys  already 
made.^ 

This  estimate  was  snbmitted  to  the  Department  May  5, 1897,  and 
was  pnbtished  as  House  Doc.  No.  52,  Fifty-fifth  Congress,  first  session. 
It  was  based  on  the  snrvey  of  the  river  made  in  1894^5,  the  report 
andplan  of  which  were  submitted  January  16, 1896,  and  were  published 
as  House  Doc.  'So.  168,  Fifty-fourth  Congress,  first  session.  , 

Ko  other  operations  were  in  progress  during  the  fiscal  year. 

This  work  is  located  iu  the  oolleotioo  diatrict  of  Mewbnryport,  Mass.,  of  which 
Newbnryport  is  the  nearest  port  of  entry.  The  nearest  light-hoiuee  are  the  Plum 
-Island  ligats  and  the  Newbaiyport  Upper  Harbor  lights. 

No  increase  of  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established. 

Money  statement, 

Jnly  1.  1896,  balance  nnrapended   «6,000.00 

Jane  30, 1897,  amount  expended  during  fiscal  year   3, 693. 95 

Jnly  1,  1897,  balance  unexpended  ■.   1.306.06 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of— 

May  23,  1828  $32,100.00 

April  2,  1830   3,506.72 

March  2.  1831   16,000.00 

March  2,  1833    4,900.00 

Jane  28, 1831    8,860.00 

July  11, 1870   25,000.00 

March  3, 1871   25, 000. 00 

JuB6  10, 1872    25, 000. 00 

March  3, 1873  ■  25, 000. 00 

June  23, 1874    10,000.00 

March  3, 1875   12,  000.  00 


Act  of— 

June  18, 1878    »10, 000. 00 

March  3, 1879   5, 000. 00 

Jane  14, 1880   12,000.00 

March  3. 1881   9,000.00 

Augu8t2.188a   9^000.00 

Jnfy5, 1884    3,600.00 

September  19, 1890   10, 000. 00 

July  13, 1892    1, 500. 00 

June  3, 1896    5,000.00 


Total   247,366.72 

Appropriations  made  since  1870  have  been  expended  on  the  approved 
project  of  that  date  and  its  modifications. 

Commercial  statistios  are  included  in  statunent  for  Kewburyport 
Harbor. 
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Abairaot  of  proposal  for  dreUgk^g  in  Merrimac  Siver,  Ma^gaehiuetU,  opened  September 
S9, 1896,  by  lAatU  Col.  8.  M.  Mmaftoli,  Corpt  of  Engineere. 


Price  bid  per  on  bio 
ynrd. 

Total 
T»rd» 

Ko. 

Name  and  sddnu  of  blddar. 

For 
dndglBg. 

Bowldera 

OTorS 
tonnsaoh. 

that  oaa 

be 
dredged. 

1 

SMtom  DradKlng  Co.,  Boston,  Umb  

*i 

«10 

t.aw 

The  contract  was  awarded  to  the  Eastern  Dredging  Company,  with  the  approval 

of  the  Chief  of  Engineera. 


B3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  Biver  is  a  tributary  of  the  Merrimac  liiver,  into  which  it 
enters  from  the  north  about  3^  miles  above  iN^ewburyport. 

From  its  mouth  tide  water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navi^ble  at  low  water. 

The  plan  fbr  improvement,  submitted  January  24,  1885,  proposed  to 
dredge  a  channel  9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean 
hij:h  water,  at  an  estimated  cost  of  $77,000. 

The  mean  rise  or  fall  of  tide  is  6.7  feet 

The  total  appropriations  to  date  have  been  939,000. 

The  amount  expended  to  Juue  30, 1896,  was  $5,125.83. 

At  that  date  operations  were  iu  progress  under  a  contract,  dated  Octo- 
ber 15, 1B94,  with  Mr.  Augustus  B.  Wright  to  dredge  64,000  cubic  yards, 
at  39  cents  per  yard,  from  the  channel;  but  as  only  23,209  cubic  yards 
had  been  dredged,  no  appreciable  benefit  to  navigatiou  had  resulted. 

During  the  fiscal  year  operations  were  continued  under  the  contract 
of  October  15,  1894,  and  the  contract  was  satisfactorily  completed 
October  31, 1896.  resulting  in  a  channel  12  feet  deep  at  mean  high 
water,  at  least  30  feet  wide,>and  of  ftill  projected  length. 

On  October  15, 1896,  a  contract  was  entered  into  witli  the  Eastera 
Dredging  Company  to  dredge  25,000  cubic  yards  of  material  from  the 
channel,  at  39  cents  per  yard. 

Operations  were  commenced  under  this  contract  in  October,  1896, 
and  were  completed  in  May,  1897,  by  the  removal  of  26,795  cubic  yards. 

At  the  date  of  this  report  the  channel  is  12  feet  deep  At  mean  high 
water,  45  feet  wide  for  a  length  of  3,252  feet,  and  at  least  30  feet  wide 
for  its  entire  projected  length. 

On  March  24, 1897,  a  revised  estimate  of  cost  of  the  improvement  was 
submitted  in  accordance  with  Department  letter  16423,  dated  Aagust 
7, 1896. 

This  increased  estimate  was  found  necessary  owing  to  the  difficulty 
enoonntered  iu  disposing  of  dredged  materiaL 
The  revised  estimate  was  as  follows: 

Amoant  expended  in  exoaTatiDir90,896  onbio  yardi  $39, 000 

For  excavating  remaining  139, 106  cubic  jards,  at  40  cents  per  onbic  yard         55, 642 

Engineering  and  contingeueies   6, 368 

100,000 

To  complete  the  improvement  will  require  an  appropriation  of  f 61,000, 
all  of  which  could  be  expended  to  advantage  during  the  year  ending 
June  30, 1899. 

Tbia  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  whioL 
Newbiiryriort  ia  the  nearest  port  of  entry.  The  nearest  ligbt-honses  are  the  New- 
bniyport  Upper  Harbor  lights. 
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No  new  lines  of  water  transportation  have  been  established. 

Money  statement. 

July  1, 1896,  balance  nDexpeoded    (33, 874. 17 

Jane  ^  1897,  amount  expended  daring  fisoal  year..   33,760.24 

*  ■  ^^^^^^^ 

July  1, 1897,  balance  imespendMl  


123.93 


r Amount  (estimated)  Tef|nired  for  completion  of  existing  project   61,000.00 

J  Amountthatcan  beprotitablyoxpendod  in  fiscal  year  endiDffJuueSO,  1899  61, 000. 00 
]  Sobmitted  in  compliance  with  requirements  of  seotlona  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

The  total  appropriations  for  this  work  are  as  follows: 

Act  of— 

Jiuie3,1886  $12,000 


Act  of— 

Angnst  11,1888   $3,000 

September  19, 1890   6,000 

July  18, 1892   4j  000 

August  17, 1894   16,000 


Total   39,000 


Aiatraet  of  propotalt  for  dreAging  in  I'owow  River,  Maaaaohuaetls,  opened  September  S9, 
J896,  bg  Uwt.  Col,  S.  M.  MoMfieta,  Corpa  of  Enginoora. 


No. 


Kamc  and  addroM  of  biddar. 


Angniitas  B.  HRrtln,  BMton.Hm  

Eaateni  Dredging  Co.,  Boston,  UM8.a. 


Price  per  cablo 
yard. 


For 
dredging. 


*0.4S 


oTor  8 
tonaoMch. 


$S.OO 
S.M 


ytxi» 
tnatoul 

be 
dredged. 


28.  m 
so,7ag 


alAweali  bid. 

The  contract  was  awarded  to  the  Eastern  Dredging  Company,  with  the  approval 
of  the  Chief  of  Engineers. 

No  contracts  are  ia  force  at  date  of  this  report. 
Commercial  statistics  are  indaded  in  the  statement  for  Newbnryport 
Barbor. 


B4. 

DfPROVEMENT  OF  ESSEX  RIVER,  MASSACHUSETTS. 

Essex  Biver  winds  between  marshy  banks  for  3A  miles  from  the  head 

of  navigation,  at  the  village  of  Essex,  to  its  month,  which  forma  a  har- 
bor of  refuge  for  light-drs^  vessels,  about  3  miles  to  the  southeastward 
of  the  entrance  to  Ipswich  River,  Massachusetts.  The  channel  of  the 
river  is  crooked  and  obstructed  by  sand  bars  and  bowlders. 

The  project  for  its  improvement  waa  submitted  May  16, 1891.  It 
propos^  to  widen  and  deepen  the  upper  12,000  feet  of  the  natural 
channel  of  the  river,  bo  that  4  feet  at  mean  low  water  conld  be  carried 
to  the  head  of  navigation  in  a  channel  60  feet  wide,  at  a  cost,  as  esti- 
mated, of  $25,000. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  total  appropriations  to  date  have  been  1 15,000. 

The  expenditnres  to  June 30, 1896,  were  $9,711.39. 
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At  that  date  the  ohaBoel  bad  been  dredged  to  the  fnll  projected  depth 
and  at  least  25  feet  wide  to  the  drawbridge  in  Essex. 

On  May  8, 1897,  a  project  was  sabmitted  for  the  expenditare  of  $5,000, 
made  available  by  t)xG  river  and  harbor  act  of  Jane  3, 1896. 

This  project  proposed  to  dredge  the  channel  of  full  width  and  depth 
from  the  drawbridge  in  Essex  down  the  river  as  far  as  the  available 
fbiids  would  permit 

On  June  2S,  1897,  proposals  were  received  for  the  work  under  this 
project  and  sabmitted  to  the  Department. 

At  the  date  of  this  report  the  improvement  is  in  the  same  condition 
ason  JaDe3U,  1896. 

To  complete  the  improvement  will  reqaire  an  appropriation  of  ( 10,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30, 1898. 

Essex  River  is  ia  the  collection  diatrict  of  Gloucester,  Mass.,  of  which  Qloacester 
is  the  port  of  entry.  The  neuest  light-hoase  is  AnnlsquAm  light,  2  miles  east  of  tdie 
moath  of  therirer. 

Monejf  statement. 

Jaly  1,  1896,  balance  onazpended   $5, 1288. 61 


Jnly  1,  1897,  halance  nnezpended   6, 288. 61 

Jnly  1,  1897,  oatsUnding  liabilities   19.00 


July  1,  1897,  halanee  avwlable   6, 269. 61 


Amonnt  (estimated)  required  for  completion  of  esiating  project   10, 000. 00 

Anioant  that  can  be  profitably  expeiided  in  fiscal  yeareudingjnne  30, 1899  10,000.00  ■ 
Submitted  in  compliance  with  reqairements  of  sectionn  2  of  river  and 
harbor  acts  of  1866  aod  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  have  been  made  for  this  work,  viz: 


Act  of— 

Jaly  13,  1892  $5,000 

August  17,1891   6,000 

Junes,  1896   5,000 


Total   16,000 


AJntraet  of  propo$aU  for  dredging  in  Esaex  Rirer,  Ma»8ackut6tt8,  (tptmtd  June  g8, 189T, 
bp  Lieut.  Col.  S.  M.  Man$field,  Corps  of  Engineera. 


So. 


ITiine  and  addraM  of  bidder. 

Price  per  cabio 
yard. 

For 
iredgtng. 

Fotro- 
raoval  of 
bowldora 

over  6 
too  B  each. 

$o.h 

910.00 
8.00 

Total 

that  can 

be 
dredged. 


H5te 
14,28B 


ffLoweMiUd. 


The  oontraet  was  awarded  to  the  Eastern  Dredging  Compmy,  with  the  apptoral 
of  the  Chief  of  Engineers. 

Commercial  statistics  are  indnded  in  the  statement  for  Gloucester 
Harbor,  Massachusetts. 
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IMPROVEMENT  OF  HARBOR  OF  REFUOE,  BANDY  BAT.  CAPE  ANN, 
BfASSACHUSETTS. 

Sandy  Bay  is  sitoftted  at  the  northeastern  extremity  of  the  promon- 
tory of  Gape  AuD,  which  forms  the  northern  limit  of  Massachasetts 
Bay.  Its  shore  lineH  form  a  little  less  than  a  right  angle,  and  their 
directions  are  nearly  north  and  south  and  east  and  vest.  The  rocky 
island  of  Straitsmonth  forms  the  eastern  extremity  of  one  shore  line, 
and  the  steep  headland  of  Andrews  Point  the  northern  end  of  the  other. 
Following  the  line  of  the  proposed  breakwater,  the  bay  is  2f  miles  wide 
by  2  miles  in  area,  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  hills, 
bnt  it  fronts  the  northeast  and  is  open  to  the  ftiU  force  of  the  riolent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree,  by  the 
snnken  rocky  ledges  called  Avery  Ledge,  the  Dry  and  Little  ^Ivages, 
the  Flat  Oroaod,  and  Abners  Ledge,  which  are  directly  at  the  moutii 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  nnob- 
stmcted  and  has  an  average  depth  of  50  feet  at  mean  low  water. 

The  original  project  for  improvement  was  submitted  in  1884.  It 
proposed  a  contiimous  breakwater  9,000  feet  long,  divided  into  two 
branches.  One  starts  at  Averys  Ledge  and  rans  in  a  direction  a  little 
west  of  north  to  Abners  Ledge,  a  distance  of  3,600  feet;  the  other 
extends  5,420  feet  from  Abners  Ledge  in  a  northwesterly  direction,  and 
terminates  at  the  Ki  foot  contour  off  Andrews  Point. 

The  sabstroctore  was  to  consist  of  a  mound  of  robblestone  to  a  grade 
of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to  be  sarmonnted 
by  a  masoniy  wall. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges,  at  the  entrance  of  the  bay,  and  abont  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shot^of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
month  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrews  Point,  is 
2,700  feet  wide  and  80  feet  deep.  They  are  so  located  with  reference  to 
each  other  that  vessels  can  enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  water. 

On  Harcb  2, 1892,  the  project  was  modified  by  a  report  of  the  special 
board  of  engineers  constituted  fur  that  purpose,  and  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone  with  the  following  section: 
On  the  seaside,  from  the  bottom  to  15  feet  below  mean  low  water,  a 
slope  of  1  on  1^ ;  thence  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20  feet,  and  the 
rear  slope,  1  on  0.73  to  mean  low  water ;  thence  to  the  bottom,  1  on  1. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  pnblished 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

The  total  appropriations  to  date  have  been  $900,000. 

The  expenditures  to  June  30, 1896,  were  $641,696.62. 

At  that  date  600  feet  of  the  breakwater  were  completed,  600  feet 
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additional  were  completed  of  fall  section  up  to  low  water  and  3,400 
feet  more  were  built  up  to  22  feet  below  low  water,  40  feet  wide  on  top. 

Seven  hundred  and  seventy-five  thousand  seven  hundred  and  Bev- 
enty-two  tons  of  small  stone  and  13,488  tons  of  largd  stone  had  been 
deposited  in  the  breakwater  in  its  construction. 

Operations  were  in  progress  under  a  contract  with  the  Gape  Ann 
Granite  Company  to  deposit 240,000 tons  of  small  stone  iu  tlie  breakwater.  . 

These  operations  were  contmned  daring  the  fiscal  yewr,  and  115,893 
tons  were  deposited  nnder  the  contract 

On  October  12, 1896,  a  contract  was  entered  into  with  the  Bookport, 
Pigeon  Hill,  and  Gape  Ann  granite  companies  to  deposit  200,000  tons 
of  small  stone  in  the  breakwater. 

Operations  were  commenced  in  November,  1S96,  and  during  the  year 
31,667  tons  of  stone  was  deposited  nnder  this  contract. 

A  total  of  923,332  tons  of  small  stone  and  13,488  tons  of  large  stone 
have  been  deposited  in  the  breakwater  to  date,  and  its  condition  is  as 
follows:  600  mnuing  feet  are  fally  completed;  1,200  feet  additional  are 
practically  complete  to  low  water,  and  for  a  farther  length  of  2,800 
feet  the  mound  is  at  least  40  feet  wide  on  top  and  np  to  22  feet  below 
low  water. 

The  completed  portion  of  the  breakwater  is  in  foir  order,  although 
some  settlement  is  apparent  and  additional  stone  will  be  needed  to 
bring  it  to  grade. 

To  complete  the  project  will  cost  $4,100,000. 

During  the  fiscal  year  ending  June  30,  1899,  $500,000  could  be 
expended  to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
strnctiou  of  this  harbor  of  refuge  are  increased  safety  to  lifis  and  prop- 
erty, and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  is  situated  in  the  colleotion  district  of  Gloaoester,  Mass.,  of  whieh 
OloDcester  is  the  pott  of  entiT.  The  nearest  light-honse  is  Steaitsmonth  Light,  at 
the  soathem  entiaDoe  of  the  bay. 

Money  ttaUment 


Jnly  1,  1896,  tiataooe  onezpended   925^  90S.  88 

June  90, 18f^,  amount  expuided!*duTing  fiscal  year   81, 788. 63 


July  1,  1897,  balance  unexpended   176;S14.76 

July  1,  1897,  outstanding  UabilitieB  «3S,336.59 

July  1, 1897,  amount  oorered  by  uneompletad  eontracts  iSl,  113. 58 

  156,449.17 


July  1,  1897,  balance  available   20, 066. 68 


Amonot  (estimated)  required  for  completion  of  existing  projeot  4, 100^000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1899   500^000.00 


Submitted  in  compliance  with  requiremeuta  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  aot  of  June  4, 1897. 

The  dates  and  unoants  of  the  appropriations  for  this  work  are  as 
follows: 

Act  of— 

July  5,  1884  «100, 000 

August  6. 1886   100,000 

August  11, 1888   100,000 

September  19, 1890   160,000 

Jidyl3,1892   IM^OOO 

ENO  87  53 


Act  of— 

August  17, 1894   $160,000 

Jnne3,  1896   160,000 

Total   900,000 
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Ahttract  o/proposaU  for  fumithing  rubbletione  in  the  breakwater  at  Sandy  Bay,  Maam- 
oANMfU,  turned  (Master  4, 1894,  by  Lieut.  Col.  S.  M.  Maiufie^d.  Corpt  o/EnginMn. 


Ko. 


Smmt  aad  *ddnH  of  biddsr. 


1  Capa  AoiiOniittBCa.,Boatoii,]l«M.a... 
3  PlReoo  Hill  Qntnite  Co.,  Boekport,  Hsu. 
3  GMin«  WUlett  Andiswa.  Btddeeard.  K«. 
*  '  HiigGMBKM.&BftiiKB,8ynu9aaB,N.T.. 
5  I  Bookport  Granite  Co^  Boekport,  Ums... 


PrleeMd 
pdr  tOD 
of  2,000 
pounds. 

Total 

b«  de- 
livered. 

<knU. 

S0.7 

»1,298 

m 

217,391 

81 

189,  lU 

n 

1H,805 

n 

245,  Ml 

a  Lowest  bid. 

The  contract  wu  awarded  to  tbo  Cape  Ann  Granite  Company,  with  the  approvsl  of 
tile  Chief  of  Engiueers. 

Ai$tract  of  propoeale  /or/umUhing  rubblettone  in  l/u  brtakwatm-  at  Sandg  Bag,  JfoMO* 
ehuMtta,  opened  September  S€,  1896,  by  lAeHt.  Col.  S.  M.  Mauajleld,  Corpa  of  Em^mave. 


Ko. 


Vanie  and  addreaa  of  bidder. 


Price  per 
ton  of 
2,000 

poiinde. 


To«el 

number 
of  tone. 


John  L.  Grim,  Philadelphia,  Pa  

Rookport  Granite  Co..  Rookport,  Hms  

Pigeon  Hill  Granite  Co.,  Kookport,  Uaas.  a. 

Cape  Ann  Granite  Co.,  Boeton,  Mhss  

LaaeaTllle  Granite  Co.,  LaueaviUe,  Mass . . . 


81.5 


MI.8 
81.2 


2U,3IS 
181,  T2» 


a  Lowest  bid. 


Tfao  contract  was  awarded  to  the  Kockport,  Pigeon  Hill,  and  Cape  Ann  Giantto 
eompaniee,  with  the  approval  of  the  Chief  of  EngUieen. 


UBT  OF  CONTRACTS  IN  FORCE  AT  DATE  OF  THIS  REPORT. 

Contraot  datetL  October  IS,  Contractors,  Capo  Apn  Oranite  Company;  to 

ftunlah  240,000  tons,  more  or  less,  of  rubblestone  in  bruakwator,  at  59.7  cents  per  ton. 

Dateof  approval,  October  23, 1894;  to  be  conunen^d  December  1, 1894 ;  t<ibeooin- 
ploted  December  31,  1896;  extended  to  December  1, 1897. 

Contract  dated  October  12,  1896 :  Contractors,  Kockport,  Pigeon  Hill,  and  Cape 
Ann  Granite  companies;  to  mrnish  200,000  tons,  more  or  less,  of  rnbbleetone  in 
breakwater,  at  66.9  cents  per  ton. 

Dateof  approval,  October  31j  1896;  to  be  comjuenced  November  12, 1896;  tobecom- 
])leted  December  31,  1898. 

The  accompanying  commercial  stAtistics  for  the  fiscal  year  ending 
Jane  30, 1897,  have  been  ftimialied  by  Mr.  Charles  Kogers,  of  Book- 
port,  Mass. : 

COMMERCIAL  8TATIBTICS. 


 tons. 

. . .  .tona. 
...rorda. 

 feot. 

.ponnda. 
.barrels, 
.noimdfl. 
.lisrrelH- 

.do. 


■  liogithradH. 
.....barrelH. 
....pouuda. 


1SS5. 


300,000 

0.000 
600 
575,000 
2,850.000 
700 
276,000 
700 
9,000 
4,000 
525 


18M. 


430,000 

8,500 
400 
750.000 
2,500,000 
800 
276,000 
750 
3,000 
4,000 
S50 
600 
000,000 


Artiolea. 




Beoelved: 

Coal  

Wood  

Lumber  

Fiah  

Uaokerel  

Flah  BODnda. 

LobstOTB  

CodoU  

lledlfiineoU. 

Salt  

Harrtng  

SaltfisE  
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B  6. 

IMPSOVEHENT  OF  HARBOR  AT  GLOUCESTER,  UASSACHUSETTB. 

Gloucester  Harbor  is  an  important  center  for  the  fishing  fleet  of  New 
England,  aboat  20  miles  north  of  Boston.  Its  inner  harbor  was  origi- 
nally obstrncted  by  sunken  rocks  and  shoals,  and  the  approaches  to 
the  wharves  were  shallow,  varying  from  1  to  12  feet  The  outer  harbor 
was  open  to  all  southerly  gales. 

The  first  project  for  its  improvement  was  submitted  Jrauary  20, 1S71, 
and  proposed  to  build  a  breakwater  from  Eastern  Point  to  Boaud  Kock 
Shoal  and  to  clear  the  harbor  of  sunken  rocks. 

The  present  approved  project  was  submitted  In  1837.  (Annual  Beport 
for  1887,  Part  I,  p.  500.)  It  proposed  to  remove  from  the  inner  harbor 
obstrocting  rocks  and  shoals,  giving  in  front  of  the  wharves,  as  far  as 
Few's  wharf,  15  feet  depth  at  low  water  and  10  feet  in  Harbor  Oove, 
and  to  build  a  breakwater  from  Eastern  Point  to  Bound  Bock  Shofd. 

The  total  appropriations  to  date  have  been  $154,000. 

The  expenditures  to  June  30, 1896,  were  $  107,473.03. 

At  that  date  the  dredging  proposed  under  the  project  had  been 
completed. 

The  construction  of  the  breakwater  had  been  commenced,  and  52,598 
tons  of  rubblestone  had  been  deposited  in  its  substructure,  completing 
it  up  to  low  water  for  a  leugth  of  850  feet. 

A  contract  was  in  force  with  the  Bockport  Granite  Company,  dated 
October  16, 1894,  for  the  deposit  of  57,000  tons  of  rubblestone  in  the 
breakwater. 

Operations  were  continued  during  the  fiscal  year  under  the  contract 
dated  October  16, 1894,  and  it  was  satisfactorily  completed  July  30, 
1896;  4,202  tons  of  stoue  was  deposited  after  June  30, 1896,  making  a 
total  of  56,800  tons  deposited  under  the  contract 

On  October  12, 1896,  a  contract  was  entered  into  with  the  Bockport 
Granite  Company,  Pigeon  Hill  Granite  Company,  and  Cape  Ann  Gran- 
ite Company  to  dei>osit  34,000  tons  of  sUme  in  the  breakwater. 

Operations  under  this  contract  were  commenced  November  21, 1896, 
and  during  the  year  17,668  tons  of  stoue  was  deposited,  and  at  the 
date  of  this  report  the  breakwater  is  completed  np  to  low  water  for  a 
total  length  of  1,100  feet 

The  river  and  harbor  act  of  Jane  3, 1896»  appropriated  $2,000,  to  be 
expended  in  removing  from  Gloucester  Harbor  a  pinnacle  rock  iu  the 
outer  harbor,  a  rock  called  Elisha'a  Bock  in  the  inner  harbor,  and  a  rook 
near  the  ferry  landing  at  Bock's  Keck  in  the  inner  harbor. 

A  survey  of  these  rocks  was  made  in  November,  1896,  and  on  May  5, 
1897,  a  project  was  submitted  proposing  to  remove  the  pinnacle  rock 
in  the  outer  harbor  to  a  depth  of  16  feet  at  mean  low  water,  and  the 
rocks  off  the  Ferry  Landing  to  the  level  of  the  sarroimding  bottom, 
aggregating  105  cubic  yards. 

This  project  was  approved  by  the  Secretary  of  War  May  11, 1897. 

On  June  28, 1897,  bids  were  received  and  opened,  and  it  was  recom- 
mended that  the  lowest  bid,  that  of  Hiram  W.  Phillips,  $15.86,  be 
accepted  for  the  removal  of  these  rocks  under  the  project 

No  other  operations  were  iu  progress  under  this  project  daring  the 
fiscal  year. 

No  benefit  has  resulted  from  the  construction  of  the  breakwater,  as 
no  sheltered  anchorage  has  as  yet  been  obtained. 

To  complete  the  improvement  will  require  an  appropriation  of 
$678,000,  of  which  $200,000  coald  be  expended  to  advantage  during 
the  fiscal  year  ending  Jane  30, 18&8, 
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The  prospectiTe  advantage  to  commerce  by  the  completion  of  the 
improvement  is  more  aafe  anchora^  for  vessels  seeking  protection  from 
soathwlj  gales. 

Gloticester  Harbor  is  in  the  coUeotiou  district  of  QloooeBter,  Mw.,  of  which  QloO' 
certer  is  the  port  of  entry.  The  Dearest  light-honaes  are  Ten  Poand  Light,  in  the 
harbor,  and  Eastern  Point  Light,  at  its  entraoce. 

Moneif  statement 

July  1, 1896,  balance  nnexpended   94^  636. 07 

July  90,  1897,  amount  expended  during  fiscal  year   Sf^  911. 75 

Jul;  1,  1897,  balance  nnexpentled   19,fil4.33 

July  1,  1897,  outstanding  liabiUties   «l,991..<t3 

Jul;  1,  1897,  amonot  eoTcmd  by  nncompleted  oontraota            ISb  565.86  „ 

*          *r    18^646.88 

Jnly  1,  1897,  balance  aTailable   4,067.4* 

r  Amount  (estimated)  required  for  completion  of  existins  project   678, 000. 00 

)  Amount thatcanbeprohtably expended infiscaIyearen(unKJnne30,lS99  300,000:00 
I  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
'    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnno  4, 1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

Jane  10, 1873  610,000 

August  5, 1886   5,000 

August  11, 1888   10.000 

September  19,  1890    15, 000 

Jnlyl3,1882   40,000 


Act  of— 

Angnat  17, 1894  $40,000 

Junes,  1896   34,000 

Total   164,000 


Abatract  ofpromtaaU  for  tile  delivery  of  rvXblMtone     ftrentwaler  at  Glouee$Ur,  Matt., 
opmed  0^6b€r4, 1894,  by  lAwi.  Col.  8.  M.  Man^d,  Corpt  ofBngimoen. 


Nuw  aad  sddrau  of  Udder. 


PiioeUd 
per  ton  of 

1.000 
pOQoda. 

Total 
tonioui 
be 

deUvend. 

law 

38,207 

.80 

M.44S 

1.0» 

83.027 

.07 

37, 113 

.87 

41.37» 

1.07 

33,  OU 

1.42 

31^301 

.Ml 

Pigeon  Rill  Qtanlte  Oo~  Boekport,  Hass .. . 

Cape  Aao  Orsnite  Co.,  itoeton,  Uatm  

Joeepli  H.  WUte,  Bueton.  Uses  

Seth  Perkins  and  J.  E.  White.  Boston,  IfaM 
Rockport  Granite  Co.iBockpftft.  Uaaa.a... 
Oeorse  WiUett  Andrewv.  BUdeford,  Me... 

Hncbee  Bros,  to  Bangs,  SyrMnae,  ZT.  Y  

LaneavlUe  OranUe  Go..  Bookport,  Mass.... 


a  Lowest  bid. 

The  oontrmot  was  awarded  to  the  Boekport  Granite  Company,  with  the  approval 
of  the  Chief  of  Engineers. 

Ab$tract  of  propo$aU  for  farniaking  rubbleatone  in  breaJewator  at  Oloucester,  Moot*, 
opened  Heptembtr  S6,  1896,  bjf  Ueut.  Col.  8.  M.  Man^fiAd,  Corps  of  Engineers. 


Mo. 


Ksme  and  nddrese  of  bidder. 


John  L.  Grim,  PhUadetobla,  Pa  

{Rockport  Oranite  Co..  Rookport,  Uaea. . 
Pigeon  Hill  Granite  Co.,  Rorkport.  Maoa. 
Cape  Ann  Granite  Co.,  Booton,  Haaa  

LsDesTille  Granite  Co.,  Laneaville,  MsM. 


Price 
per  ton  of 

2,000 
pound  a. 


#0.B2 


Total 
namber 
of  tons. 


34,781 
S8,SH 


a  Lowest  bid. 


The  contract  was  awarded  to  the  Rockport,  Pigeon  Hill,  and  Cape  Ann  Granite 
compaaisB,  with  the  approval  of  the  Chira  of  Enpneera. 
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AbHraet  of  propotitU  for  tkt  rmoval  of  tedge$  fnm  Gi&uotwtit  Starbor.  MMaaehmtU. 
opmud  June  i8,  lOfT,  by  Lieut.  Cel.  8.  M,MmM(fMd,  Cnyf  «f  BufUuen. 


Kmm  Rad  iddreaa  of  biddar. 

Price 
peronbio 

Total 
Amouit. 

1 

2 
'  S 

«U.OO 
\  1S.SS 
IB.  85 

«1,«6.00 

i.m<ft 

1,«M.S6 

•LowMtUd. 


The  contract  was  awarded  to  Hlnun  W.  PhiUipa,  with  the  approral  o€  the  Chief 

of  Engineers. 


LIST  OF  CONTRACTS  IN  FOSCE  JUNS  30,  1897. 

Contraet  dated  October  12, 1896~-contraotom,  Bookport  Pigeon  Hill,  and  Cape  Ann 
Granite  oompaaies— to  AimiBh  and  depoeit  In  the  breakwater  at  OuHuwater  34,000 
tons,  more  or  less,  of  mhhleatone,  at  83  cents  per  ton  of  2,000  ponnda. 

Date  of  approval,  October  31,  1896;  to  he  oommenoed  Norember  13,  1896;  to  be 
completed  Jime  90t  1898. 

The  accompany! Dg  commercial  statistics  hare  beea  ftuniahed  by  the 
collector  of  castoms  at  Oloacester,  Mass. 


COMMERCIAL  STATISTICS. 


Amount  of  rcvenne  collected,  1895,  «8,660;  1896,  $1,180;  1897,  98,000. 


Shipping. 

USB. 

1806. 

1807. 

No. 

Tona. 

No. 

107 
7 

101 
14 

TonB. 

No. 

Tom. 

EntmnoM: 

118 
82 

104 
48 

26,007 
8,000 

8,283 
7,660 

20,163 
047 

17, 120 
13,621 

104 

10 

102 
45 

34,761 
14,400 

26,400 
U,20O 

Cleoraneea: 

ArUolM. 

1806. 

1806. 

U 

MT. 

ImporUd. 

48,000 
24,000 

600 
26,000 

600 

Tant. 
47,000 
26,000 
2,200 
4,000 
2,000 

2M 
1,200 
1,000 

Sdt  

27.000 
a387,000 

£xporM. 

8,000 

200 

1,000 

All  olaflses  of  veseels  freqnent  the  harbor.  Oraatest  draft,  23  feet.  Number  of 
TCBselB  boarded  by  United  States  boarding  officer,  5,340. 


B  7. 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHtTSETTS. 

Manchester  Harbor  is  situated  about  6^  miles  northeast  from  the 
entrance  of  Salem  Harbor,  Massachnsetts. 

The  channel  was  100  feet  vide  niid  6i  feet  deep  at  mean  low  water  ap 
to  Proctors  Point;  it  then  shoaled  rapidly  to  a  depth  of  1^  feet  at  "The 
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HTsoTOWB,"  1,400  feet  ftx>m  Proctors  Point,  and  for  a  fiuther  distance  of 
2,500  feet  to  the  town  wharres  no  lo\r-water  channel  existed. 

The  project  for  its  improvement,  submitted  November  28, 1887,  pro- 
posed to  dredge  a  channel  from  Proctors  Point  to  the  town  wharves  60 
feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$14,300. 

A  chart  of  the  harbor  was  published  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1888,  part  1,  page  4GC. 

The  total  appropriations  to  date  have  been  $14,300. 

The  expenditures  to  Jnne  30, 1896,  were  $13,653.04,  and  at  that  date 
the  improvement  was  essentially  completed.  The  channel  was  60  feet 
wide,  4  feet  deep,  and  4,000  fbet  long;  opposite  the  town  jrharf  itwasSO 
feet  wide. 

During  the  fiscal  year  no  operations  in  improvement  of  the  barbw 
were  in  progress. 
The  river  and  harbor  act  of  June  3, 189G,  provides  that — 

The  Secretary  of  War  is  directed,  out  of  the  appropriation  on  hand,  to  canse  a 
rarvey  and  estimate  of  cost  of  improvemeot  to  b«  made  with  a  view  of  straighten- 
ing the  channel  between  the  mouth  of  Maocfaester  Harbor  and  Prootors  PolDt, 
removinff  obatructious  at  the  month  of  the  channel  and  at  the  point  of  Toeke,  dredg- 
ing the  channel  for  its  entire  length  between  its  moatb  and  the  town  wharf  to  a 
width  of  from  two  hundred  feet,  narrowing  to  one  hundred  and  fifty  feet,  and  a 
depth  of  eight  feet,  and  providing  turning  basins  and  anchorage  for  boats  by  the 
dredging  of  the  flats  for  that  pnipfise. 

The  survey  ordered  by  this  act  was  made  in  Augnst,  189G,  and  a 
project  and  an  estimate  of  cost  thereof  in  accordance  with  the  act  were 
sobmitted  April  7, 1897. 

This  project  was  published  as  House  Doc.  No.  29,  Fifby-flfth  Ck>n- 
gress,  first  session. 

The  estimated  cost  of  the  project  was  $139,966.09. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  Inmbor,  etc.,  for  local  consumption.  The  improvement  in  its  pres- 
ent condition  has  greatly  fscilitAted  the  approatdi  of  vessels  to  the 
town  wharves. 

The  value  of  the  commerce  involved  is  approximately  $30,000 ann  ually. 
OommNTcial  statistics  are  included  in  the  statement  for  Gloucester 
Harbor,  Massachusetts. 

Hauoheater  Harbor  is  in  the  colleetioa  district  of  Olonoeeter,  Mass.,  of  whieh 
Gloucester  is  the  port  of  entry.  The  nearest  light-house  is  on  Bakers  Island,  2i  milea 
from  Proctors  Pomt. 

Money  statement. 


July  1, 1896,  balance  unexpended   9S46. 96 

Jnne  SO,  1897,  amonnt  expended  during  fiscal  year   693. 93 

July  1, 1897,  balance  unexpended   53. 04 

The  total  appropriations  for  this  improvement  to  date  have  been: 

By  the  act  of— 

AuguitU,  1888   *2,500 

Buptembor  19, 1880  *   5,000 

July  13,  1892   6,800 

Total   14,900 
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B  8. 


IMPROVEMENT  OP  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lyoii  Harbor  is  9  milea  northeast  from  Boston. 

The  ori^al  channels  were  narrow  and  crooked,  and  had  but  6  feet 
depth  at  mean  low  water. 

The  project  for  improvement  was  adopted  in  1884.  It  proposed  a 
chaunel  200  feet  wide,  10  feet  deep  at  mean  low  water,  through  the 
outer  and  inner  bars.  It  is  supposed  that  the  inner  channel  will  require 
occasional  dredging,  and  a  training  wall  was  proposed,  if  required,  to 
aid  in  keeping  the  outer  channel  open. 

On  September  24, 1884,  it  was  proposed  to  extend  the  inner  channel  400 
feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an  anchor- 
age basin  500  by  3tK)  feet  in  area,  10  feet  deep  at  mean  low  water,  at  a 
cost  of  $25,000. 

The  estimated  cost  of  the  original  project  was  9157,000 ;  adding  the 
cost  of  the  extension  of  September  24,  18S4,  the  estimated  cost  is 
•183,000. 

The  total  appropriations  to  date  have  been  $128,500. 

The  total  expenditures  to  June  30, 1896,  were  $103,500  on  the  prefect, 
and  $5,000  on  the  western  or  Sangas  Bivcr  channel  nnder  act  of  June 
13.1892.  At  that  date  the  outer  channel  and  basin  were  completed ; 
the  inner  channel  was  completed  for  4,100  feet  at  its  southerly  end,  and 
the  remainder  was  150  feet  wide;  the  western  or  Saugus  Biver  channel 
was  4,000  feet  long,  loO  feet  wide,  8  feet  deep  at  mean  low  water. 

The  approach  of  vessels  to  the  city  wharves  was  greatly  facilitated 
by  the  improvement. 

The  river  and  harbor  act  of  June  3,  1896,  ordered  a  survey  of  this 
harbor  "  with  a  view  to  securing  a  channel  three  hundred  feet  wide  and 
fifteen  feet  deep  at  mean  low  water." 

On  March  27, 1897,  a  project  was  submitted  in  accordance  with  this 
act.  the  estimated  cost  of  which  was  $441,813.17. 

The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  $20,000  ibr 
continuing  the  improvement  of  this  harbor. 

On  March  10, 1897,  a  project  for  the  expenditnre  of  the  available 
fhnds  was  sabmitted,  recommending  that  they  be  expended  in  widen- 
ing the  inner  improved  channel  to  its  full  projected  dimensions. 

This  project  was  approved  March  13, 1897. 

On  May  8,  1897,  a  contract  was  entered  into  with  Mr,  Augustus  B. 
Martin  to  dredge  40,000  cubic  yards,  more  or  less,  from  the  inner  chan- 
nel, at  21^  cents  per  cubic  yard,  scow  measurement. 

Kg  operations  have  been  in  progress  under  th^  contract  daring  the 
fiscal  year,  and  the  condition  of  the  improvement  at  the  date  of  this 
report  is  the  same  as  on  June  30, 1890. 

To  complete  this  improvement  will  require  an  appropriation  of  $53,500 
for  the  Gonstractiou  of  the  training  wall,  bat  the  jiecessity  for  this  work 
is  not  yet  apparent. 

Lynn  is  n  port  of  entry  in  the  collection  district  of  MarbleUead,  Mm.  The  nearest 
light-hoiMe  is  Egg  Rook  (Nahant)  Light,  3  miles  distant. 


Money  statement. 

July  1, 189^baluico  nnexpended  

Jane  80, 1897,  amoant  expended  dniing  AscaI  year. . 


$20,000.00 
150. 0& 


July  1, 1897,  balance  nnexpended  

July  1,  1897,  outstanding  Habilitiea  

July  1,  1897,  amoant  covered  by  nncompletod  contracts 


$25.30 
8,750.00 


  8^776.20 

....  11,074.76 

Google 


19,849.95 


Jnly  1, 1897,  balance  available 
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The  dates  aud  amoants  of  appropriattons  for  tiiis  work  are  as  foUowa : 
Aotof— 


Aagast2,1882   $60,000 

Augusts,  1886   6,000 

Angn8tll,1888   10,000 

September  19,  1890    15,  000 

July  13,  1892   10, 000 


Act  of— 

Augnat  IT,  1891   V7.600 

JiuteS,  1886....^   30,000 

Totftl   138^500 


Abattiwt  <if  propo»aU  for  dredging  in  Lynn  Harbor,  MatsaciutttU,  opened  April  19, 
1897,  hg  IMut.  Col.  S.  M.  Manafitld,  Corpa  of  EnginMrt. 


1 

i 

Price  bid  per  cubic 
yard. 

Total  for 
yarda. 

No. 

Kftme  and  addrou  of  Uddm. 

For 
dredging. 

Bowlders 
0T«rS 

1 

Oentt. 

•8 

10 
8 

9.900 
8,7S0 

2 
3 

The  ooDtract  was  awarded  to  Aagtutiu  B.  Martin,  with  the  approval  of  the  CUof 
of  Engineem. 


U8T  OF  COHTRAOTS  IN  rOROB  JUHK  80,  1887. 

Contract  of  May  8, 1897 ;  An^staa  B.  Martin,  contractor ;  date  of  approval,  May  14, 
1897 ;  to  1>e  commeooed  June  IB,  1897,  and  to  be  completed  September  30, 1^. 

The  accompaiiyiiig  coramercial  statistics  were  Aimished  by  the  col- 
lector of  customs  at  Marblehead,  Mass. 

COMMERCIAL  STATISTICS. 


Amount  of  reveune  oolleoted,  1895,  $832.69 ;  1896,  ^98, 15;  1897,  $77. 83. 


SUppfng. 

1S». 

1886. 

18B7. 

Ho. 

Tons. 

No. 

T0118. 

No. 

Toiia. 

Bntranoea: 

43 

4. 127 

84 

6,020 

U 

S,I9B 

2,300 

360,714 

820 

121,000 

561 

177.965 

Clearancea: 

38 

3,220 

67 

«.238 

62 

8,044 

2,806 

370, 2SS 



890 

121,000 

6<1 

177,916 

Imported. 

1885. 

18M. 

1897. 

Tont. 

Tutt. 

133,719 

168,480 

140.900 

268 

974 

1088 

•4,781.680 

a 

7,905,538 

08,890,781 

ft83.700 

2)600,000 

585.000 

VlaoellaiiMHu  . 

&  12. 000 

»  476, 000 

»BO.O00 

aFeet.  frLima,  hay,  bricks,  sand,  cement,  Btone,  eto. 


Lumber  imported  indiidei  both  foreign  and  domestic. 

All  classefl  of  Tawels  fluent  the  harbor,  drawing  ftvm  8  to  18  feet  of  water. 
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IMPROVEMENT  OF  MYSTIC  AND  MALDEN  RIVERS,  MA88ACHUSETTS. 

Mystic  Biver  empties  into  the  inner  harbor  of  Boston,  Mms, 

Maiden  Biver  is  tributary  to  the  Mystic  Biver,  their  janotioa  being 
3  miles  above  the  mouth  of  the  latter. 

Originally  no  low-water  channel  existed  in  either  river. 

A  project  for  the  iraprovemeut  of  Mystic  Biver  was  submitted  May 
9, 1891.  It  proposed  to  widen  and  deepen  the  natural  channel  to  the 
head  of  navigation  in  Medford,  a  distance  of  about  4^  miles,  so  that  it 
Bhonid  be  100  feet  wide,  6  feet  deep  at  mean  ]ow  water  to  the  first  torn 
above  Denning's  wharf,  thence  4  feet  deep  at  mean  low  water,  the  width 
gradually  contracting  to  50  feet  at  the  upper  end;  ^timated  ta  cost 
$25,000. 

The  original  project  for  the  improvement  of  Maiden  Biver  was  sub- 
mitted December  1, 1880.  It  contemplated  the  excavation  of  a  channel 
100  feet  wide  and  12  feet  deep  at  mean  high  water  up  to  the  second 
drawbridge,  with  two  cnt-offs,  one  east  of  the  island,  near  the  junction 
of  the  Maiden  and  Mystic  rivers,  and  the  other  through  the  marsh  laud 
about  half  a  mile  above,  at  a  cost  of  $35,000. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  make  the 
natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water  to 
the  first  bridge,  and  thence  75  feet  wide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000.   The  mean  rise  or  fall  of  tide  is  9.8  feet. 

This  estimate  was  in^eased  to  $47,000  in  1884.  (Annual  Beport, 
1884,  p.  651.) 

Ten  thousand  dollars  was  appropriated  for  this  work  by  the  act  of 
1882,  and  expended  (1883-84)  in  making  the  channel  from  the  mouth 
to  the  drawbridge  iu  Maiden,  a  distance  of  1^  miles,  at  least  50  fiaet 
wide  (70  feet  at  turns)  and  12  feet  deep  at  mean  high  water. 

November  1, 1890,  a  project  was  s.ubmitted  for  the  improvement  of 
this  river  in  conjunction  with  Mystic  Biver.  This  project  proposed  the 
completion  of  the  project  of  1882  at  an  estimated  cost  of  $37,000. 

The  total  appropriations  to  date  under  present  approved  projects 
have  been  $30,000. 

The  expenditures  to  June  30, 1896,  under  the  present  projects  were 
$20,000. 

At  that  date  the  channel  in  Mystic  Biver  was  6  feet  deep  at  mean 
low  water  and  100  feet  wide  to  the  first  tarn  above  Denning's  wharf^ 
and  for  1.500  feet  above  this  tarn  it  was  4  feet  deep  and  at  least  50  ftot 
wide.  The  channel  in  Maiden  lUver  was  at  least  75  feet  wide  and  12 
feet  deep  at  mean  high  water  to  the  first  bridge,  above  which  nothing 
had  been  done. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000  for 
the  improvement  of  these  rivers,  and  on  June  20, 1896,  a  project  for  ex- 
penditure was  submitted.  It  proposed  to  expend  the  available  fhnds 
($5,000  on  each  river)  in  completing  the  improvement  of  Mystic  Biver 
so  far  as  the  money  would  admit  in  the  completion  of  the  project  for 
Maiden  Biver  below  the  first  bridge,  and  in  making  a  cut  of  full  depth 
and  25  feet  wide  above  the  bridge. 

On  October  19, 1896,  a  contract  was  entered  into  with  Mr.  Augustas 
B.  Martin  to  dredge  26,000  cubic  yards,  more  or  less,  at  34J  cents  per 
cable  yard,  from  these  rivws. 
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Oiwations  under  this  contract  were  commenced  June  17,  1897,  and 
during  the  fiscal  year  1,864  cubic  yards  were  dredged  from  Maiden 
River. 

These  operations  have  resulted  as  yet  in  no  material  change,  and  the 
coudition  of  the  improvement  is  practically  the  same  as  on  Jane  30, 1896. 

To  comi>lete  the  improvement  of  Mystic  Biver  would  require  an 
appropriation  of  $10,000,  and  of  Maiden  Biver  $22,000,  a  total  of 
$32,000,  all  of  which  could  bees^nded  to  advantage  during  the  fiscal 
year  ending  June  30, 1899. 

Mystio  and  Hidden  riven  are  in  the  eoUeotion  dietrlot  of  Boston,  Umb.,  of  vhlob 
Boston  is  the  port  of  eotiy.  The  neaTsst  light-honse  is  on  Long  Island,  Boston 
HaiboT,  Usssaohusetts. 

Money  staiemetU. 

July  1, 189M>alance  unexpended   $10, 000. 00 

Jane  SO;  18S7,  amount  expended  during  fiscal  year   117. 08 

Jnly  1, 1897,  balance  nneipended   9, 882. 82 

July  1, 1897,  outstanding  liabUities   $643. 08 

July  1, 1897,  amount  covered  by  unoompleted  eontracts   8, 336. 92 

  8,970.00 

July  1, 1897,  balance  avaUable   912. 92 

f  Amount  (estimated)  required  for  completion  of  existing  project   32, 000. 00 

J  AmonnttbatcanbepTotitablyexpendedinfiscalyeareDdmgJuneSO,  1899  32,000:00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

y   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  dates  and  amounts  of  appropriations  for  this  Tork  are  as  follows : 

For  Maiden  River,  by  act  of  An^st  2, 1882  Wi,  000 

For  Mystic  and  Maiden  rivers,  by  act  of  July  13, 1892   000 

For  Mystic  and  Maiden  rivsrs,  by  act  of  Augnat  17, 1894   10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  June  8, 1896    10, 000 

Total   40;1XN> 


AhMiraet  of  propoMls  for  dredging  in  Mgttie  and  Maiden  rivers,  Mautu^uaettM,  opmtad 
Soptmher  29, 1S9G,  bg  Lieut.  Col.  S.  M.  Man^eld,  Corp$  of  MMginea^a. 


No.1 


Name  uid  •ddrean  of  bidder. 


Prioe  par  ottbio 
yard. 


For 
dredging. 


Total 

  yards 

Bowldera; 
overs  J— ?L-i 


Chaiiea  H-Sonther,  B<MtoD,Kaas.... 
AngOitaa  B.  Martic,  Boaton,  Maaa.  a 
Banem  Diedglns  Od.,  Boaton,  Uasa 


OenU. 


tio.oo 

ft.  DO 
ft.  00 


24,390 
18,888 
88,31A 


a  Lowest  Ud. 

The  contract  was  awarded  to  Angnstus  B.  Martin,  with  the  approval  of  the  Ghi^ 
of  Engineers. 

CONTRACTS  IN  FOKCE  JUKX  30,  1897. 

Contract  dated  October  19, 1896:  Augustus  B.  Marlin,  contractor:  dateof  approv^ 
October  27, 1896;  to  be  commenced  April  1, 1897;  to  be  completed  December  81, 1897. 
Commercial  statistics  are  included  in  statement  for  Boston  Harbor. 
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B  10. 

IHPSOVEMENT  OF  HABBOB  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consiats  esseDtlally  of  an  inner  and  an  outer  harbor 
onited  by  a  deep  waterway,  and  each  acceasibie  fVom  tbe  sea  by  a  dis- 
tauct  channel,  widening  into  a  deep  and  spacioas  roadstead. 

1,  Inner  harbor, — This  harbor  lies  to  the  north  and  westward  of  Long 
lalaiid  and  has  deep  water  uid  good  anchorage  in  the  Presid^t  Boads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward  of 
Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin,  the  Charles,  Mys- 
tic, and  Chelsea  rivers  ii-om  the  north  and  the  Neponset  from  the  south. 
The  direct  entrance  from  the  sea  is  by  Br(»ui  Sound. 

2.  Outer  harbor. — This  harbor  lies  to  the  southward  of  Long  Island 
and  has  a  fine  anchorage  in  Kantasket  Boads,  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Peddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  ship  channel  through  the  Nar- 
rows, and  by  secondary  chann^s  east  and  west  of  Long  Island.  It  is 
reached  from  the  sea  by  Nantasket  lUukls,  which  lie  south  of  Georges 
and  Great  Brewster  islands,  Mid  is  mwrked  at  the  sea  entrance  by 
Boston  Light. 

Wctymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  hfffbors  are  subdivided  into  several  minor 
harbors,  and  coutoin  many  islands  whieh  shelter  the  anohmage  ftom 
winds  and  storm  waves. 

The  range  of  the  tide  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  the  year  1888,  page 454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands;  and  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi< 
tional  wash  iuto  the  cluainels,  control  the  tidal  scour,  and  preserve  the 
fhll  height  of  anchorage  shelter  from  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1826  to  date  have  been  $3,274,276.10.  ' 

The  total  expenditures  to  June  30, 1896  (not  indading  oatstanding 
liabilitieB),  were  $2,629,821.85. 

WORKS  OP  PEBSEBVATION. 

The  location  and  details  of  these  works  are  given  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1895,  pages  621  and  622. 

With  the  exception  of  the  sea  walls  at  Deer  Island,  they  were  all  in 
fair  order  on  Jnne  30, 1896,  and  no  work  has  been  doneon  them  during 
the  year.  They  are  ^nerally  strongly  built,  massive  stniotnres,  but 
in  very  exposed  positions,  and  liable  to  danmge  from  storms.  These 
damages  are  most  economieally  repaired  when  they  first  occur,  and 
fnnds  for  this  purpose  ^ould  always  be  on  hand. 

On  Jane  30, 1896,  repairs  were  being  made  to  the  north  and  middle 
head  sea  walls  at  Beer  Island;  150  running  feet  of  wall,  300  running 
feet  of  concrete  and  earth  backing,  and  400  running  feet  of  the  paving 
needed  resetting,  at  an  estimated  cost  of  $8,000. 

These  repairs  were  continued  during  the  fiscal  year  and  at  the  date 
of  this  report  are  nearly  completed,  but  other  weak  i>oints  in  the  walls 
were  developed  by  last  winter's  storms  which  will  necessitate  additional 
repairs,  at  an  estimated  cost  of  $2,500. 
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WORKS  OP  niPBOVBMENT. 


The  main  ship  chcmnel. — Before  improvement  it  had  a  least  width  of 
100  feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  original 
project  for  its  improvement  was  submitted  in  1867.  It  proposed  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  Upper  and  Lower  Middles,  and  635  feet  at  the  Narrows. 

In  1870  the  proposed  width  at  the  Narrows  was  reduced  to  625  feet 
and  increased  to  1,100  feet  at  the  anchorage  shoal  in  the  inner  harbw. 

Under  this  project,  to  June  30, 1895,  the  main  ship  channel  was  made 
23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of  the  Upper 
Middle,  850  feet  wide  at  the  Upper  Middle,  1,000  feet  wide  at  the 
Lower  Middle,  and  at  least  625  feet  wide  elsewhere. 

A  list  of  the  positions  where  dredging  and  blasting  w«re  done  in 
effectiog  this  improvement  will  be  found  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1895.  page  623. 

To  complete  this  project  of  1867  the  Upper  Middle  must  be  wid^ed 
to  1,000  feet  and  the  Point  Allerton  sea  wall  must  be  extended,  sea 
walls  built  at  Georges  and  Governors  islands,  and  the  Fort  Point 
Channel  completed,  which  works  are  estimated  to  cost  (350,000. 

A  revised  project  for  the  improvement  of  the  main  channel  was  sub- 
mitted August  11, 1892.  It  proposed,  in  accordance  with  the  act  of 
July  13, 1^,  to  widen  and  deepen  the  ehannel  so  that  it  should  be 
1,000  feet  wide  and  27  feet  deep  at  mean  low  water.  This  revised  pref- 
ect was  estimated  to  cost  $1,260,000. 

On  June  30, 1886,  under  this  project  tiie  main  channel  bad  been 
dredged  to  make  it  27  feet  deep  at  mean  low  water,  1,000  feet  wide 
from  the  entrance  (near  the  outer  light)  to  Bug  Light,  and  in  the  Nar- 
rows 800  feet  wide  to  the  passage  between  Georges  and  Gallops  islands, 
where  it  is  at  least  550  feet  wide;  but  the  free  use  of  this  27-foot  chan- 
nel was  restricted  by  reason  of  ledges  uncovered  by  the  dredging. 

Operations  were  in  progress  under  a  contract  with  Messrs.  Townsend 
&  Johnston,  of  Somers  Point,  N.  J.,  to  remove  8,772  cubic  yards  of 
ledge,  at  $16.48  per  cubic  yard,  from  the  maiu  channel,  and  were  con- 
tinued during  the  fiscal  year.  At  the  date  of  this  report  6,421  cubic 
yards  of  ledge  has  been  removed  under  the  contract,  and  a  width  of 
at  least  350  feet  of  the  27-foot  channel  has  been  cleared  of  ledges. 

No  other  operations  were  in  progress  on  the  main  ship  chann^  during 
the  fiscal  yeax,  and  at  the  date  of  this  report  the  main  ship  channel  is 
27  &et  deep  at  mean  low  water,  1,000  feet  wide  from  the  entrance  to 
Bog  Light,  800  feet  wide  thence  to  the  passage  between  Georges  and 
Gallops  islands,  and  thence  550  feet  wide  through  the  remainder  of  the 
Narrows;  elsewhere  it  is  in  the  same  condition  as  on  June  30, 1895. 

The  total  appropriations  for  this  revised  project  of  1892  are : 

By  the  act  of — 


The  act  of  June  3, 1896,  provides  as  follows: 

Improvinff  harbor  at  Boston,  Masaachueetts :  Contfnaing  improTement,  Beventy 
thousaDd  dollars:  Provided,  That  this  sum  may,  in  the  discretion  of  the  Secretary  of 
War,  be  nsed  in  the  prea«rvatioQ  and  improveraent  of  said  harbor,  inoladinff  the 
project  for  improving  the  main  .ship  channel,  and  that  seven  thoasand  dollars  of  this 
snm  may,  In  the  discretion  of  the  Becretar7  of  War,  be  used  in  improving  Chelse* 
Greek,  and  bo  mnch  thereof  as  the  Secretary  of  War  in  his  diacretioa  ahall  direct  to 
be  expended  for  the  protection  of  Great  Head,  Wintbrop,  to  prevent  the  Airiher 
wMhing  »wBy  by  the  action  of  the  aea :  iVovfdMf,  That  eontraotB  may  be  entered  into 


July  13,  1892  , 

Angnst  17,  1894  , 

Sandiy  civil  act  June  4, 1897. 


«86!>,n00 
190,000 
400,000 


Total 


866^000 
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by  the  Secretary  of  War  for  snoh  materials  and  work  as  may  be  necessary  to  carry 
out  the  revised  project  of  AnvQat  eleventh,  eighteen  hoodred  and  ninety-two,  ntch 
eontracta  to  provide  that  said  ship  channel  shall  be  widened  to  a  minimnm  width  of 
one  thousand  feet  and  a  minimum  depth  of  twenty-seven  feet,  to  be  paid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law,  in  the  ag^gate  not  to  exceed  one 
million  one  hundred  and  forty-five  thoosaud  dollaiB,ezoln8ive  of  amount  herein  and 
heretofore  appropriated. 

On  February  11, 1897,  a  coDtract  was  entered  into  with  Messrs.  Brey- 
maun  Bros.,  of  Toledo,  Ohio,  to  dredge  2,910,718  cubic  yards,  more  or 
leuB,  from  the  main  ship  channel,  in  completion  of  the  project  of  August 
11,1898. 

so  •work  has  yet  been  done  under  this  contract. 

On  October  19, 1896,  a  contract  was  entered  into  with  Augustus  B. 
Martin  to  dredge  21,000  cubic  yards,  more  or  less,  of  material  from 
Chelsea  Creek. 

The  project  for  the  improvement  of  this  tributary  channel  was  sub- 
mitted December  21, 1894.  It  proposed  to  dredge  a  channel  150  feet 
wide  and  18  feet  deep  at  mean  high  water  to  the  head  of  navigation,  at 
an  estimated  cost  of  $65,000. 

In  its  original  condition  about  14  feet  at  mean  high  water  could  be 
carried  in  a  narrow  and  tortaons  channel,  difficult  of  navigation.  No 
work  had  been  done  under  this  project  up  to  the  beginning  of  the  year. 

Operations  under  the  contract  were  commenced  in  November,  1896, 
and  completed  in  March,  1897,  resulting  in  a  channel  14  feet  deep  at 
mean  high  water,  at  least  35  feet  wide,  and  of  greatly  increased  width 
at  turns. 

By  the  act  of  September  19^  1890,  $20,000  was  appropriated  for  the 
improvement  of  Chfurles  Biver,  provided  "that  the  draws  in  the  Arsenal 
Street  and  Market  Street  bridges  shall  be  made  to  conform  to  the  proj- 
ected channel  without  coat  to  the  United  States."  This  sum  still 
remains  unexpended  because  the  Market  Street  Bridge  has  not  been 
remodeled. 

For  a  list  of  the  other  tributary  channels  of  the  harbor  which  from 
time  to  time  have  been  improved,  and  their  condition  June  30, 1895,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1895,  pages  625-627.  No 
operations  were  in  progress  on  these  minor  works  during  the  year,  and 
they  remain  in  the  same  condition  as  on  June  30, 1806. 

To  complete  the  project  of  1867  will  require  an  appropriation  of 
$350,000;  to  complete  the  project  of  1892,  $395,000;  total,  $745,000. 
All  of  this  amount  could  be  expended  to  advantege  during  ike  fiscal 
year  ending  Jane  30, 1899. 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor  are 
located  in  the  collection  district  of  Boston  and  C'harleetown,  Mass.  Boston  is  the 
port  of  entry. 

Mone!/  statement, 

July  1,  1886,  balance  unexpended  9344,^25 

Amount  appropriated  by  sundry  civil  act  approved  Jane  4, 1887   400, 000. 00 

644,454.25 

Jane  30,  1897,  amount  expended  during  fiscal  year   100,243.89 

July  1,  1897,  balance  unexpended   544, 210. 86 

July  1,  1897,  oatatanding  lUbiUties  911, 424. 07 

July  1,  U97,  ■monnt  ooveted  hy  uttoompleted  oontrftcts          438, 744. 48 

  450,168.55 

July  1,  1897,  balance  available   94,041.81 

fAmonnt  (estimated)  regnixed  for  completion  of  exlstinff  project   745,000.00 

J  Amonntuat can  heproRtablyexpendedin fiscal yeareodtng Jane 30,1899  745,000.00 
]  Submitted  in  compliance  with  requirenifuts  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Hie  dates  and  amounts  of  the  appropriatioiut  for  this  work  are  aa 
follows: 


Act  of— 

March  2, 18%   $52, 

March  19. 1828   2, 

M»y  23, 1828   87, 

.  ..... 

5, 
12, 
9, 
60, 
15, 
7, 
1, 


March  2, 1829 
March  2,1831.... 
March  2, 1831.... 
February  24, 1833 

JnlyS,  1832  

Jaly  4, 1836  

July?,  1838  

March  3, 1841.... 

March  3, 1841   1, 

AnguBt  81,  1842    2, 

--   16, 


March  3, 1843 
Jnly20,1848. 
Aogost  30,  U62 


Jnly2,1864   40, 


Jaly  2, 1864. 
Febraary28. 1865. 
February  28, 1866. 

June  12,  1866  

July  12. 1866. 


'I: 

20, 
50, 
75. 

March  2, 1867   375, 


972.56 
000.00 
000.00 
310.54 
000.00 
390.00 
000.00 
000.00 
000.00 
858.00 
000.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000,00 
000.00 


Act  of— 

July  11, 1870   $100, 000. 00 

March  3, 1871   100,  OOO.  00 

June  10,  1872    75,  000. 00 

March  3, 1873   150, 000. 00 

June  23,  1874   100, 000. 00 

March  3, 1875   100, 000. 00 

August  14,  1876   50,  000. 00 

Jane  18,  1878   55,000.00 

March  3, 1879   60,000.00 

June  14,  1880   75, 000. 00 

March  3, 1881   100, 000. 00 

August  2,  1882   96, 500. 00 

July5,1884   5,000.00 

August  5, 1886   56,250.00 

August  11, 1888   125, 000. 00 

September  19, 1890   146, 000. 00 

July  13, 1892   300^000.00 

August  17, 1894    200, 000. 00 

June  3,  1896   70,000.00 

June  4, 1897    400,000.00 


Total   3,274,276.10 


The  aooompanying  commerdal  statisticB  for  the  fiscal  year  ending 
Jane  30, 1897,  have  been  fomlBhed  by  the  oollector  of  customs  at  Boston, 
Mass. 


Aittraet  o 


of  propotaU  for  nmowU  of  Udgta  from  BotUm  Harbor,  MattachuMttg,  opmad 
Ootoft«r  SS,  1894,  by  Lieitt.  Col.  S.  M.  MantMd,  Corp*  if  Enffimwra. 


So. 


M«ma  and  ftddreM  of  Udder. 


Price  bid 
per  onblo 
yard. 


Totia. 


Townsend  &  Jobnston,  Somers  Point,  N.  J.  a. 

P.  Sandford  Koba,  Jersey  City.  N.J  

Geo.  Willett  Andtewa.  Blddeford,  He  


«I44,Ii(l2.SS 
18.00  167,890.00 
U.«3  1«5,7B0.M 


alfOirertbid. 

The  contract  was  awarded  to  Townsend  &  Johnatoo,  with  the  approval  of  the 

Chief  of  Engineers. 


Abatract  of  propotaU  for  drodgitig  in  CMtta  Creek,  BotUm  Harbor,  Maataokutttttf 
opsMd  Septmber  38, 1896,     UntU  Col.  S.  M.  Masufidd,  Gorpt  of  Engineert. 


So. 


"Sma  ud  •ddrau  of  bidder. 


Lyman  Boynton,  Boaton,  Hue  

Charles  H.  Souther.  Boston,  Uans  

AngiutM  B.  Hartln,  Boeton,  Kau.  a. 
Banem  Dredgbig  Co^  Boston,  Uau. 


Price  bid  per  onMo 
jara. 

Total 
yardx 

that  can 
be 

dredged. 

For 
dredging. 

Bowlders 

OTor  8 
tonaeaob. 

«0.20| 

$10.00 

83.620 

■  37 

10.00 

18,018 

.29 

&.00 

•«4 

LflO 

n,2n 

a  Lowest  bid. 


The  contract  was  awarded  to  Aognstos  B.  Martin,  with  the  approval  of  the  Chief 
of  Kngineen. 
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Jbttraet  of  prtmotqU  for  dndgtrng  i»  Botion  Harbor,  MaatachuteUa,  opened  t/aiiMry  SS. 
1897,  is  Li»»t.  Col.  8.  M.  JfaM^M,  Corpi  of  Eugineera. 


No. 


XTuM  «aA  TwldaBw  of  bidder. 


ChariM  H.  Souther,  mkI  A,iigiutiu  B.  Wriffht.  Boston,  Hau. 

Ameriomn  Drodglng  Co..  Iw  L.  Y.  Sohennerhorn,  presidont, 
Phfladelphla.^.  

Alabama  Dredtdne  and  Jotty  Co.,  b;  B.  Zi.  Merkol,  presi- 
dent, Mobile.  AU  , 

Perldns,  White  Sl  Co.,  and  John  J.  O'Brien  &.  Co.,  Boston, 
Uaw  

Bolliraore  Dredging  Co-,  by  F.  A.  F^rat,  preoldent,  Balti- 
more, Md  

John  B.  ic  Eugene  Breymann,  Toledo,  Ohio  b  

Moirla  &  Cnmlngt  llredae  Co.,  by  Qeorse  Leary,  president, 
New  York,  NVX  


Price  bid 
per  cabic 

yard 
measured 
insoows. 


Price  bid 
for  remoT- 
Ing  bowl- 
ders irelgh' 
Ing  over  6 
tons  each 
per  on  bio 
yard. 


95.00 

.•a 

15.00 

8.00 

10.00 

.27i 

(a) 

.171 

IS.  00 

TotaL 


•83«,71B.96 
844,10S.n 

1,1H,  287.20 

820, 564-  63 

800, 447-  45 
60*,  375. 65 

771,310.27 


a  Informal - 


ft  Lowest  bid. 


The  ooDtraot  was  awarded  to  Breyinann  Bros.,  with  the  approval  of  the  Chief  of 
EDfpneers. 


IJ8T  OF  CONTBACT8  IN  FORCE  JPNK  30,  1897. 

Contract  dated  November  27,  1894;  Townsend  &  Johnston,  contractors;  to  remove 
8,772  cubio  yards  of  ledge  from  Boston  Harbor,  Massaohnsettd,  at  $16.48  per  cubio 
yard;  approved  December  4,  1894 ;  to  be  ooramenced  November  27, 1894 ;  to  be  com- 

Sleted  November  27,  1896;  time  of  completion  extended  on  November  23,  1896,  to 
nne  30, 1897,  and  fhrther  extended  Jnne  23, 1897,  to  October  30,  1897. 
Contract  dated  February  11,  1897;  Breymann  Btoh..  of  Toledo,  Ohio,  contractors; 
to  dredge  2,910,718  cubic  yards,  more  or  lesH,  of  material  from  the  main  ship  channel, 
Boston  Harbor,  Uassaohusetts,  at  17}  cents  per  cubic  yard ;  approved  March  9,  1897 ; 
to  be  commenced  April  1,  1897;  to  be  completed  June  30, 1900, 


oommtciAL  sTATisnos. 


Amount  of  revenne  oolleeted,  1896,  $9,486,115.75:  1896,  $11,219,468.81:  1897, 
$13,436,973.65. 


Staip|dii(. 

1885. 

18M. 

1897. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Enhances: 

3,100 

1. 764, 4M 

1,980 
214 

1.874 
308 

1,  S50, 270 
107, 021 

1.898,580 
121,516 

1,805 
200 

1,628 
834 

1, 780. 726 
163,153 

1,476,017 
150,204 

Clearaacea: 

1,942 

1,428,257 

law. 

1886. 

1897. 

anportatfoBS: 

^822.676 
e,  460 

400,978 
9.200 
86,049,161 
4,000 

870,179,881 

880. 178.41!) 
3, 724,582 

1,406,678 
4,000 
09,451,605 

1,000 

BxporUtions: 

1,212,828 
1,200 
0<,«S8,178 

Nnmber  of  ooastwise  arrivals  as  paMiahed  by  the  ohamber  of  commerce :  1894, 
^     8,419;  1896,  9,166;  1886.  9,684. 


Digiiized  by 


[ 


848       REPORT  OF  TU£  CHIEF  OF  ENOimilEBfi,  U.  8.  ABMT. 

B  XI. 

IMPROVEMENT  OF  TOWN  EIVER,  MASSACHUSETTS. 

Town  Eiver  is  a  small  tidal  river,  tributary  to  Weymouth  River,  which 
empties  into  Boston  Harbor  on  the  sonth. 

The  wharves  of  the  city  of  Quincy  are  about  1 J  miles  above  its  month. 

The  upper  half  of  the  river  lias  a  narrow,  crooked  channel,  in  vMch 
but  1^  feet  of  water  can  be  carried  at  mean  low  water. 

The  project  for  its  improvement,  submitted  December  31, 1890,  pro- 
posed to  dredge  a  channel  4,500  feet  long,  100  feet  wide,  4  feet  deep  at 
mean  low  water  to  the  head  of  navigation,  at  an  estimated  cost  of 
(20,000. 

The  only  appropriation  to  date  was  by  act  of  June  3, 1896,  $10,000. 

On  June  30, 1896,  no  work  had  been  done  under  tlie  project,  fuid  the 
original  coodition  of  the  river  was  unaltered. 

On  June  20, 1896,  a  project  was  submitted  for  the  expenditure  of  the 
appropriatiou  made  by  the  river  and  harbor  act  of  June  3, 1896. 

This  project  proposed  to  dredge  the  sonthernhalf  of  the  proposed  chau- 
uel.   This  project  was  approv^  by  the  Secretary  of  War,  July  24, 1896. 

On  October  15,  1896,  a  contract  was  entered  into  with  Perkins  & 
White  to  dredge  33,000  cubic  yards  from  the  river,  at  27  cents  per  cubio 
yard,  scow  measurement. 

On  March  21, 1807,  the  estimate  of  cost  of  the  project  of  improve- 
ment was  reviseid  in  accordance  with  Department  letter  16,^,  dated 
Angnst  7,  1896. 

The  estimate  was  increased  $5,000, making  the  estimated  cost  $25,000. 
This  increase  was  necessary  because  of  the  increased  price  per  cable 
yard  for  dredging  obtained  in  October,  1896,  over  the  estimated  cost  of 
23  cents  ^er  cubio  yard  in  the  estimate  of  1800. 

Operations  were  commenced  under  the  contract  of  October  16, 1806, 
late  in  the  fiscal  year,  but  at  the  date  of  this  report  the  original  condi- 
tion of  the  river  remains  practically  niichauged. 

To  complete  the  improvement  would  require  an  appropriation  of 
$I5,0U0,  all  of  which  could  be  exi)ended  during  the  fiscal  year  ending 
Jane  30, 1898. 

Town  River,  MassachaBetts,  la  in  the  collection  district  of  Boston,  Mam,,  of  which 
Boston  is  tho  port  of  entry;  the  nearest  light-honse  is  on  Long  IbImkI,  Bost<m 
Harbor,  MassaohusettB. 

The  local  commerce  consists  of  coal,  lumber,  etc.,  and  the  output  of 
the  Quincy  granite  quarries. 
The  value  of  this  commerce  annually  will  approximate  $200,000. 

Moneg  statemerU. 


Jaly  1,  1896,  balnnce  unexpended   910,000.00 

Jane  30,  1897,  amonnt  expended  dnring  fiscal  year   106. 12 


Jnly  1,  1897,  balance  unexpended   9,894.28 

Jnly  1, 1897,  ontstanding  liabilities   $1, 846. 68 

Jo^  1,  1897,  amonnt  covered  by  nnoompleted  contracts   7, 664.  S3 


July  1, 1897,  balance  available   981. 28 


{Amonnt  (estimated)  required  for  completion  of  existing  project   16, 000.00 

Amountthat  can  be  profitably  expended  infiscal  year  ending  Jnne  90, 1899  15, 000. 00 
Sabmitted  in  compliance  with  Teqnirements  of  sections  2  of  river  and 
hiu>bor  acts  of  1866  and  1867  wid  of  sundry  civil  act  of  June  4,  1887. 

Tho  date  and  amonnt  of  appropriation  for  this  work  is  as  follows: 

Act  of  June  3, 1896  $10^  000 
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Ahatraet  ^  jmipotols  /or  dredging  in  Town  Bivtr,  Mat$achu»etta,  opmed  September  28, 
1896,  Vjf  lArnl.  Col,  a,  M.  Manefield,  Corpe  of  Enginoen. 


ZTo. 

1 
S 

s 

4 

ITuw  ud  addraaa  Of  bidder. 

Price  btd  per  cubic 

Total 
yards 

tbateaa 

b« 
dredged. 

For 
dredging. 

Bowlders 

over  3 
tonseMih. 

10.27 
.45 

.35 
.32 

•1.00 

10.00 
5.00 
8.00 

87,087 
22,822 
28,571 
81,8B0 

«LowMtbld. 


The  eoDtnuit  was  awarded  to  Measn.  Feikins  &.  White  with  the  appioval  of  the 
Chief  of  Engiaeers. 


LIST  OK  CONTRACTS  IN  FORCE  JUNK  30,  1897. 

'  Contract  dated  October  15,  1896;  oontractont,  MeusTa.  Perkins  &.  White;  contract 
approved  October  37,  1896 :  to  be  oommenoed  April  1,  1897 ;  to  be  completed  Decem- 
ber 31, 1887. 


B  12. 

IMPKOVEMENT  OP  WEYMOUTH  EIVEB,  MASSACHUSETTS. 

Weymouth  (Fore)  Eiver  empties  into  the  southwestern  part  of  Bostoa 
Harbor,  Maasacbusetts.  For  4  miles  it  was  navigable  at  low  water  for 
vessels  drawing  18  feet,  and  to  the  head  of  navigation,  an  additional 
3  miles,  at  least  3  feet  depth  was  to  be  found. 

The  original  project  for  its  improvement  was  submitted  December  2^ 
1889.  It  proposed  to  improve  the  natural  channel  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigatiou  in  a  channel 
100  feet  wide  to  near  Weymouth  Landing;  thence  to  Braintree  Bridge 
SO  feet  wide,  and  above  the  bridge  50  feet  wide;  the  total  leugth  of 
improved  channel  to  be  7^000  feet,  and  to  cost  $40,000. 

The  total  appropriations  to  date  have  been  $40,000,  of  which  $12,500 
must  be  expended  on  the  "Back"  River. 

The  expenditures  to  June  30, 1896,  were  $22,309.58,  and  at  that  date 
the  improved  channel  was  6  feet  deep  and  60  feet  wide  to  within  700 
feet  of  Braiutree  Bridge,  40  feet  wide  thence  to  Braiutree  Bridge,  and 
25  feet  wide  above  the  bridge. 

On  June  20, 1S9G,  a  project  was  submitted  for  the  expenditure  of  the 
appropriation  made  available  for  this  river  by  the  river  and  harbor  act 
of  June  3,  1896.  This  recommendation  would  complete  the  project 
above  Braiutree  Bridge,  and  make  the  channel  below  that  bridge  not 
less  than  60  feet  wide;  it  was  approved  by  the  Secretary  of  War  July 
24,  1896. 

On  October  19, 1896,  a  contract  was  entered  into  with  Mr.  Augustus 
B.  Martin  to  dredge  9,000  cubic  yards,  more  or  less,  &om  the  river  at 
47  cents  per  cabio  yard. 

Operations  under  the  contract  were  commenced  April  22, 1897,  and 
finished  May  27, 1807. 

Nine  thousand  cubic  yards  were  removed,  and  at  the  date  of  this  report 
the  project  is  completed  above  Braiutree  Bridge,  and  the  channel  is  of 
fnll  depth  and  at  least  60  feet  wide  below  the  bridge,  except  over  fbnr 
ledges  uncovered  by  the  dredging. 
]BNa97  54 
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Weymonth  (Back)  Biver  lies  east  of  the  Fore  Biver  and  fibrins  the 
boundary  between  tbe  towns  of  Weymouth  and  Hiogham.  It  empties 
into  Boston  Harbor  at  the  moutii  of  Fore  Biver. 

Originally  6  feet  at  mean  low  water  could  be  carried  to  the  vhsuef  of 
the  Bradley  Fertilizer  Company,  a  distance  of  about  7,000  feet.  For  a 
f^irther  distance  of  about  8,800  feet  a  channel  exists  navigable  only  at 
high  water. 

The  project  for  the  improvement  of  Weymouth  (Back)  Birer  was  sub- 
mitted February  7, 1891.  It  proposed  to  dredge  a  channel  through  the 
outer  bar  200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  to 
widen  and  deepen  the  natural  channel  of  the  river  to  the  same  dimen- 
sions, to  the  wharf  of  the  Fertilizer  Company,  at  an  estimated  cost  of 
$22,000. 

No  expenditures  had  been  made  on  Weymouth  (Back)  Biver  up  to 
June  30, 1896,  and  the  original  condition  of  the  channel  was  unaltered 
at  that  date. 

On  Jane  20, 1896,  a  project  was  submitted  for  the  expenditure  of  the 
available  &nds.  It  proposed  to  complete  the  channel  tiirongh  the 
outer  bar,  and  make  the  cbannel  thence  to  the  Fertilizer  Company's 
wharf  at  least  100  feet  wide,  and  of  full  projected  depth. 

This  project  was  approved  by  the  Secretary  of  War  July  24, 1896. 

On  October  16, 1896,  a  contract  was  entered  into  with  Mr.  Charles  H. 
Souther  to  dredge  48,000  cubic  yards  of  material  from  the  river  at  23 
cents  per  cubic  yard. 

Opea'ations  ander  this  contract  were  commeiiced  April  12, 1897,  and 
completed  in  June,  1897.  Forty-eight  thousand  and  eighty-six  cubic 
yards  were  dredged,  and  at  the  date  of  this  report  the  channel  is  at 
least  12  feet  deep  at  mean  low  water,  200  feet  wide  through  the  bwr, 
and  125  feet  wide  thence  to  the  Fertilizer  Company's  wharf. 

The  amount  required  to  complete  the  improvement  of  Weymouth 
(Fore)  Biver  is  $12,500;  to  complete  Weymouth  (Back)  Biver,  $9,600; 
total,  $22,000. 

Weymouth  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  is 
the  port  of  entry.  The  nearest  light  house  is  on  Ijong  Islaatl,  Boston  Harbor, 
MoasachnsettB. 

Money  statement. 

jQly  1, 1896,  balance  nnoxpended  $17,690.42 

Jone  30,  1897,  amount  expended  during  fiscal  ysar   16, 141.08 

Jnly  1,  1897,  balance  nnexpended   1,  546. 39 

t  Amonnt  (estimated)  reqnirecl  for  completion  of  existing  project   22,000.00 

J  Amouut^atcanbeprofttahl^expendeainfisoaSyoarendinKJiuieSO,  1899  22, 000. 00 
I  Sntoilttod  In  compliance  with  reiinirementa  oif  sections  2  of  river  and 
[   harbor  sots  of  1866  and  1867  and  of  sundry  civil  act  of  Jnno  1. 1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

By  act  of— 

September  19, 1890  *l(^  000 

July  13,  1892   10,000 

August  17, 1894    5,000 

June3,1896   15,000 

Total   40^000 
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AgiteMiflr  iy  Xim<.  Col.  S,  M.  MtuuJMd,  Corpa  of  JSuginetn. 


S'ame  and  addreM  of  bidd«r. 

Fiioa  bid  per  oubto 

Total 
yards 

that  can 
be 

dredged. 

For 
dredging. 

10.47 
.4ft 

fiowUera 

over  6 
tonaeacb. 

1 
S 

aiD 

ID.  (DM 

5  ^  10,304 

•  LowoatbitL 

The  contract  -was  awarded  to  Angiutns  B.  Martin,  with  the  approval  of  the  Chief 
of  Engineers. 

Abttnet      proposal  for  dredfftng  iff  fVegmoutk  {Book)  River,  MoMOokiutUaf  optfMd 
Sepiemhtr  B8, 1896,  bjf  Lieut.  Col.  S.  M.  Mamjuild,  Corpi  of  EngineerM. 

TXo. 

Hams  Mid  wMnw  of  bidder. 

Prio«  bid  per  oablo 
yard. 

Total 
yards 

that  can 
be 

dredfed. 

For 
dredging. 

Bowlders 

over  B 
tons  each. 

] 
2 
3 
4 

to.  33 
.23 
.26 
.2H 

«s 

10 
S 
ft 

87,678 
54,847 
48;  076 
48,019 

a  Lowest  bid. 


The  contract  was  awarded  to  Charletj  If.  Souther,  with  the  approval  of  the  Chief 
of  EncineeiB. 

contracts  were  in  force  on  Juue  30, 1896. 

Oommeroial  statistics  are  included  iu  the  statement  for  Boston  Har- 
bor, Hassachnsetts. 

Tlie  character  of  commerce  benefited  by  the  improvement  of  this 
river  is  the  supply  of  coal,  lumber,  and  general  merchandise  to  the 
popaloQS  district  surrounding  it.  The  annual  value  of  this  commerce 
approximates  |75U,000. 


B  13. 

IMPROVEMENT  OP  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  light-houses,  and  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  veseela  entering  Boston  Harbor. 

Before  improvement  the  harbor  luid  a  low-water  area  of  57  acres, 
approximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3 
ft:et  at  mean  low  water.  It  was  entirely  open  to  the  action  of  east 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  d^th  on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean 
rise  or  fall  of  the  tide  is  9.8  feet. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  which  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Miuots  light-house. 

The  project  of  improvement,  adopted  in  1881,  is  to  build  two  rubble- 
stone  breakwaters  converging  from  opposite  ^ret^  and  to  dredge  an 
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anchorage  baaiu  with  ohaimels  conneoUug  with  the  sea  and  tiie  town 
wharves.  The  anchorage  basin  is  to  be  30  acres  in  are&  approxi- 
mately. The  entrance  channel  is  to  be  2,700  feet  long  and  StOO  feet 
average  width.  The  depths  proposed  were  16  feet  in  the  entrance  chan- 
nel,  lii  to  15  feet  between  the  breakwaters,  13  feet  immediately  in  the 
•  rear  of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin;  the 
channel  leading  to  the  town  wharves  is  to  be'3  feet  deep,  all  at  mean 
low  water. 

The  estimated  cost  of  the  breakwater  was  (100,000,  and  of  dredging 
$190,000;  a  total  of  $390,000. 

The  plan  of  the  harbor,  showing  the  proposed  improvement,  was 
published  in  the  Aunu^  Heport  of  the  Chief  of  Engineers  for  1881, 
part  1,  page  522. 

The  total  amount  appropriated  for  this  work  to  date  is  $89,680,  of 
which  $1,180  was  expended  before  the  present  project  was  adopted. 

The  amount  expended  tor  Jnne  30, 1896,  was  $82,500. 

At  that  date  the  condition  of  the  improvement  was  as  follows: 

A  portion  of  the  beach  between  Oedar  Point  and  the  miunland  was 
protected  by  a  brush-and-stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long. 

All  known  bowlders  obstructing  the  entrance  of  the  harbor  were 
removed. 

The  anchorage  basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean 
low  water. 

The  entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet 
deep  at  mean  low  water.  The  channel  connecting  the  basin  with  the 
town  wharves  was  3  feet  deep  at  mean  low  water,  and  100  feet  wide, 
except  at  the  npi>er  end,  where,  for  a  distance  of  75  fleet,  it  averaged 
only  50  feet  wide. 

The  north  breakwater  was  720  feet  long,  the  sonth  breakwater  450 
feet  long. 

On  Jnne  20,  1896,  a  project  was  submitted  for  the  expenditure  of 
$6,000,  appropriated  by  the  river  and  harbor  act  of  Jnne  3, 1806. 

This  project  proposed  to  dredge  the  entrance  channel  to  7  feet  depth 
at  mean  low  water,  75  feet  wide,  and  was  approved  July  11, 1896. 

On  October  15,  1896,  a  contract  was  entered  into  with  the  Eastern 
Dredging  Company  to  dredge  14,000  cubic  yturds,  more  or  less,  from  the 
channel. 

Operations  were  commenced  under  this  contract  in  Jnne,  1897,  and 
during  the  fiscal  year  the  contractor  dredged  0,114  cubic  yards.  This 
small  part  of  the  work  to  be  done  under  the  contract  has  produced  no 
increased  available  depth  in  the  entrance  channel,  and  at  the  date  of 
this  report  the  condition  of  the  improvement  is  praetioally  the  same  as 
on  June  30,1896. 

Money  statwunt. 


Jnly  1, 1896,  balaoce  unexpended   «6, 000. 00 

Jane  30, 1897,  nniotmt  expended  daring  fiscal  year   116. 6S 


July  1, 1897,  balance  unexpended   6, 883. 47 

July  1, 1897.  ontetandiugliabilitw*   *2,  353.  89 

July  1, 1887,  ainoont  oovend  by  nucomnleted  oontracta   3, 036. 11 

  5,390.00 


July  1. 1897,  balance  available   4»S.  47 


Amoant  (estimated)  required  for  completion  of  existing  project   201,600.00 

Amount  that  can  beproHtably  expended  infisoaiyeareodiniir  June  30, 1899  30,000.00 
Submtttt'd  in  complisnoe  with  reuuirementa  of  aectiouv  2  of  river  aiid 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1887. 
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The  dates  and  fuuonnts  ot  the  appropriations  for  this  work  are  as 
follows: 


Aot  of— 

Uaroh  2;  1829   $180 

AngUBt  30,1852   1,000 

JaDel4,1880    7,500 

March  3, 1881   10,000 

AugoBt  2, 1882   10,  000 

July6,18ftt   10,000 

AnKiut6,1886   10^000 


Aot  of— 

Angnet  11,1888   «e,000 

September  19, 18tf0   lO.DOO 

Jal7lS,1892   10,000 

August  17, 1894   10^000 

Jane  8, 1896   6^  000 


Total. 


Abttraet  ofpropo$aU  for  dredging  i»  Seitttaie  ffarbor,  Afattachtuelta,  opened  September 
t8, 1896,  fty  lAeut.  Col.  S.     MamefielA,  Corpe  of  Engineere. 


Ho. 


Kmw  ud  addreM  of  bidder. 


Prtee  btd  per  enblo 
yard. 


For 
dredging. 


Bovldera 

overs 
tons  each. 


Total 
Tarda 

toatoan 
bft 

dredged. 


Charles  H.  Souther,  Boston,  Ubm  

Anfcaatns  B.  Martin.  Boston,  Moss  

Baatem  Dredging  Co.,  Boetou,  Mass.  a. 


.49 
.884 


98.00 
S.00 
8.00 


13,888 
11,338 
15,664 


a  Lowest  bid. 

The  contract  was  awarded  to  the  Eaatwn  Dredging  CompuiT,  with  the  approTal 

of  the  Chief  of  EngineerB. 


CX>KTRACT8  IN  FORCR  JUMB  30,  1897. 

Contract  dated  October  15, 1896 :  Eastern  Dredging  Company,  contractors ;  contract 
approved  October  31,  1896;  date  of  commenoement,  Jnne  1,  1897;  to  be  completed. 
December  31, 1897. 

The  accompanying  commercial  statistics  have  been  ftimished  by  the 
collector  of  cnstoms  at  Plymouth,  Mass. 

COMMEBCIAI.  STATISTICS. 


Amonnt  of  rerenne  colleoted,  189S,  — ;  1896,  — ;  1897,  $76.47. 

Shipping. 

189S. 

18»e. 

18BT. 

^o.  !  Ions. 

No. 

Tons. 

No. 

Tons. 

sn 

En  trances : 

1 

1  IS 
8»  5.000 

1   

1 

W 

1 
3» 

400 

3 

■Clearances: 

400  3 

5, 840  ,  42 

1 

Domattlo  

Importa. 

180S. 

lese. 

18B7. 

3,900 
1,100,000 
1,000 

6,000 
8, 000,000 

5,000 
3,600,000 
1,600 
460,000 

Lime  and  cement  barrels.. 

2,500,000 
a  7, 900 

aio,ooo 

015,000 

a  Irlah  hmwi  exported. 

VesMln  fireqnentlng  the  harbor,  two  and  threemasted  uhooners;  draft  of  water, 
:i<H  fe«t. 
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B  14. 

IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH.  MASSACHUSETTS. 

Flymonth  Harbor  is  sitaated  30  miles  south  of  Boston.  Its  oater 
anchorage,  the  "  Cow  Yard,"  is  common  to  Plymouth,  Kingston,  and 
Daxbury,and  is  the  only  i-efage  for  seagoing  resitels  from  northeasterly 
gales  when  caught  between  Boston  and  Provincetown^  a  distance  of 
abont  75  miles,  following  the  coast  line.  The  entrance  to  this  oater 
anchorage  is  direct,  anobstracted,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has  good 
"  holding  ground,'^  bat  the  extensive  tidal  basins  inside  of  it  give  starong 
variable  cnrrents  across  it 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  mainland 
and  abont  1  mile  from  it. 

The  harbor  contains  aboat  2,000  acres,  almost  all  of  which  is  dry  at 
low  tide.  A  few  narrow,  crooked  channels  traverse  these  flats.  They 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
form  the  main  ship  channel  (150  feet  wide,  approximately,  and  10  feet 
deep  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  or  channel  depends  on  the  pres- 
ervation of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  EngineeiB  for  the  year  1888,  part  1,  page  460. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previous  to  1876  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Long  Beach.  From  the  nature  of  the  work  it  can 
at  no  time  be  considered  completed,  and  small  annual  appropriations 
are  necessary  to  repair  any  damages  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  iu  the  Annaal  Beport 
of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  ftY)m  the  town  wharves  to  the 
main  ship  channel  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water.  This  project  was  modified  in  1877  so  as  to  include  the  dredg- 
ing of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep  directly  in 
front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  fuid  basin  to 
9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1834  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885  in  accordance  with  the  low  prices  then 
current  for  dredging,  and  the  cost  was  then  estimated  to  be  $22,600. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
$182,766.90,  of  which  there  had  been  expended  to  Jnne  30, 1896: 

ForlMMh  proteetion  $137, 363. 3i 

For  dredging   50,M4.89 


Total   177,778.38 
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On  Jane  30, 1S96,  the  project  for  improvement  had  been  completed. 
Long  Beach  was  in  good  order. 

The  river  and  harbor  act  of  June  3, 1890,  ordered  a  survey  to  be  made 
and  project  submitted  for  further  improvement  of  the  harbor,  and  on 
April  24, 1897,  a  plan  and  project  for  improvement  were  submitted,  the 
estimated  cost  of  which  was  $8,716,95. 

This  report  and  project  were  published  as  House  Doc  No.  39,  Fifty- 
fifth  GongresB,  first  session. 

The  storms  of  the  winter  of  1896-97  created  breaches  in  the  beach 
protection  of  Long  Beach  at  points  about  midway  of  its  length,  which 
necessitated  extensions  of  the  protecting  bulkheads. 

On  March  31,  1897,  an  agreement  was  mtered  into  with  Messrs. 
Burgess  &  Marks,  of  Plymouth,  Mass.,  for  the  construction  of  600  feet, 
more  or  leas,  of  bulkhead,  at  $1.44^  per  running  foot. 

Operations  nnder*tbis  agreementVere  commenced  April  27, 1897,  and 
during  the  fiscal  year  1,216.5  feet  of  bulkhead  was  constructed. 

At  the  date  of  this  report  the  condition  of  the  beach  is  satisfactory. 

A  small  sum  should  always  be  available  for  the  harbor  to  immedi- 
ately repair  any  damage  made  to  Long  Beach  by  storms.  These  nec- 
essary repairs  have  averaged  in  the  last  twenty  years  $1,500. 

Plymonth  Harbor  is  in  the  ooUection  district  of  Plymonth,  Maw.,  of  whioh  Plym- 
outh is  the  port  of  entry.  The  neareet  lieht-hoaBes  are  the  Plymouth  (Garnet) 
lights,  about  5  miles  from  Plymonth,  and  Dnxbury  Pier  Light,  about  2  miles  distant. 

Money  statement. 

Jnly  1, 1896,  balance  nnexpended   91, 988. 67 

June  30,  1897,  amount  expended  dnriuf;  fiscal  year   1,090.39 


July  1, 1897,  balance  unexpended   3, 898. 28 

July  1,  1897,  outstanding  llabmties   890.84 


July  1, 1897,  balance  available   3,007.44 

The  dates  and  amounts  of  appropiiations  for  this  harbor  are  as 
follows: 


Act  of— 

May  26, 1824   $20,000.00 

March  3, 1826   6,712.00 

March  25, 1826   13, 184. 90 

April  23, 1830   1,850.00 

March  2, 1831   2,820.00 

Jnly  3,1832   2,500.00 

Match  2, 1833   600.00 

June  28,1834   2,000.00 

March  3,1835   700.00 

JnlY2,1836   500.00 

July  7, 1838    2,400.00 

AugoBt  31, 1852   5, 000. 00 

Ju^  11, 1870   10,000.00 

March  3, 1871   10,000.00 

June  10,1872   2,600.00 

March  3^1873   8,000.00 


Act  of— 

June  23,1874   $6,00a00 

March  3, 1875   10, 000. 00 

June  18,1878   5,000.00 

March  3,1879   3,500.00 

June  14,1880   10,000.00 

March  3, 1881   10, 000. 00 

August  2, 1882   14, 000. 00 

July  5, 1884   10,000.00 

August  5, 1886    6.000.00 

AaguBt  11, 1888   6, 000. 00 

September  19, 1890   8, 000. 00 

July  13,1892   9,500.00 

August  17, 1894   1, 500. 00 

June  Si,  1886   1,600.00 


Total   188,768.90 
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The  accompanying  commercial  statistics  have  been  famished  by  the 
collector  of  ouBtoms  at  Plymoatb,  Mass. 

COHHKRCIAL  STATISTICS. 


Amount  of  Teveaiie  ooUected,  1895,  $6,947.39;  1896,  $3,780.48;  1887,  $l,75a26. 


Shipping. 

IBK. 

UM. 

18S7. 

So. 

Torn. 

No. 

Tons. 

No. 

Tons. 

XDtrancM: 

i 

83 

5 

9 
M 

IS 
3 

708 

9 

1,071 

Imported. 

leoB. 

•  180S. 

uar. 

l.SM 
02,600,000 
186 

Tom. 
24,882 
7»1 

01.400,000 

leo 

b%4U 

Toiu. 

22,  m 

739 

no 

a  Feet.  h  Stone. 


Barges  and  sobooners  of  an  average  draft  of  13  Aet  f^qoent  the  harbor. 


B  IS. 

IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provincetown  Harbor  is  situated  at  the  extremity  of  Cape  Cod,  abont 
40  miles  soatheast  from  Boston  Light.  It  is  one  of  the  most  valaable 
harbors  of  reftige  on  the  Atlantic  Coast.  The  entire  commerce  of  Kew 
England  and  a  very  large  local  fishing  interest  are  directly  benefited 
by  its  maintenance,  which  depends  entirely  on  the  preservation  of  the 
sandy  beaches  which  inclose  it. 

Since  1826  the  project  {las  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  dAmi^es  to  the  beaches. 

From  the  natiure  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. 

A  full  history  of  the  improvement  will  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  the  years  1876, 1S79,  and  1886.  A  special 
dike  across  House  Point  Island  Flats,  to  be  built  contingently}  was 
recommended  in  the  Annual  Beport  for  1886. 

A  plan  of  the  harbor  was  published,  n  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1886. 

The  total  appropriations  for  this  harbor  to  date  are  $155,918.44. 

The  amount  expended  to  June  30, 1896,  was  $149,876^7. 

The  condition  of  the  several  works  of  preservation  in  this  harbor  on 
June  30, 1896,  was  as  follows: 

Long  Point, — This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  Works  of  preservation  have  been  bnilt  at  its  north- 
eastern end,  protecting  the  Long  Point  ligbt-honse  reservation,  at  a 
point  near  the  Wood  End  Light,  where  thebeaoh  is  exceedingly  narrow 
and  low,  and  at  its  northwestern  end  near  Abel  Hill.  These  works  of 
protection  were  in  good  order. 
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Abel  Sill  Dike. — This  dike  was  bnilt  to  prevent  a  mnh  of  water  from 
Lanceys  Harbor  over  Honse  Point  Island  Flats  into  tbe  main  liarbor. 
The  rapid  wearing  away  of  the  southern  sand  spit  that  formed  Lanceys 
Harbor  had  threatened  to  make  a  breach  through  the  beach  soath  of 
tbe  dike.  To  guard  against  this,  brash  and  wooden  sand  catches  have 
been  built  on  the  outer  beach  opposite  the  west  end  of  tbe  dike.  The 
dike  was  in  good  order. 

Souse  Point  Island  Flats. — These  flats  remained  essentially  unaltered. 
It  still  appears  unnecessary  to  commence  tbe  dike  projected  to  be  built 
across  these  flats. 

Beach  Point.  Sigh  Head  JHlce^  and  Cove  Section. — These  works  were 
all  in  good  order. 

The  river  and  harbor  act  of  June  3,  1896,  ordered  a  survey  of  the  har- 
bor "  with  a  view  of  erecting  a  dike  for  the  protection  of  that  harbor." 

This  snrvey  was  made  in  October,  1896,  and  the  plan  and  report  of  the 
survey  were  submitted  to  the  Department  March  1,  1807,  and  were 
published  as  Hoaee  Doc.  Ko.  8,  Fiity-flfth  Congress,  first  session. 

The  survey  showed  that  no  material  alteration  had  occurred  in  Honse 
Point  Island  Flats;  but  continued  weakening  of  the  beach  on  the  har- 
bor side  near  Wood  End  Light  was  shown,  and  the  report  recommended 
the  protection  of  the  beach  on  the  harbor  side  in  that  vicinity  by  means 
of  a  stone  riprap  estimated  to  cost  $13,200. 

1^0  operations  were  in  progress  during  the  fiscal  year.  The  works 
protecting  the  northeastern  end  of  Long  Point  will  soon  require  exten- 
sion to  the  northwest,  and  additional  works  of  protection  are  required 
near  Wood  End  Light. 

With  these  exceptions,  the  works  of  preservation  at  the  date  of  this 
report  are  in  good  order  and  fulfilling  satisfactorily  the  purpose  for 
which  they  were  builL 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a  small 
sum  to  be  always  available  fbr  immediate  repairs. 

Sach  necessary  repairs  have  averaged  91,600  per  annum. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refhge. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Barnstable,  Mass. 

Provlneetowii  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass. 
The  nearest  light-honaes  are  WooaEnd  and  Long  Point  lights. 

Money  ataiemmU 

July  1,  1896,  balance  nnezpended   $6, 042, 27 

Jn^  1,  1897,  balance  onexpenderl   6,042.27 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

May  19,  1826    $3,500.00 

M«roh2,  1829   3,600.00 

March  2, 1831    2, 050. 00 

March  3,  1832    4, 600.  00 

Jnne  28,  1834   4,400.00 

March  3,  1835    4, 400. 00 

Jnly  2,  1836   4, 400. 00 

Jnly  7,  1838    4,  500.  00 

Angnflt  30,  1852   B,  000.  00 

Jnne  23,  1866    43, 068. 44 

July  28,  1866   8, 000. 00 

March  3,  1871    6,  000. 00 

Jnne  10,  1872    6,000.00 

Haroh  3,  1873    6, 000. 00 

Jnne  38. 1874   6, 000. 00 

Haioli  3, 1875   5, 000. 00 


Act  of— 

Augnst  14, 1876    $4, 000. 00 

Jane  18,  1878   1,000.00 

March  3,1879   1,000.00 

June  14,  1880   500.00 

March  3,  1881   5, 000. 00 

Angtiit  2,  1882   5,000.00 

Jnly  5,  1884    2,000.00 

Augnst  5, 1886   S.  000.00 

Angnnt  11, 1888   3,000.00 

September  19,  1890   7, 500. 00 

July  13,  1892   1,500.00 

AngUBt  17, 1894   1, 500. 00 

Jann  3, 1896   1, 500. 00 

Total   156,918.44 
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COMMERCIAL  STATISTICS. 

Amount  of  nveiine  ooUooted,  1896,  $308.8S;  1896,  $196.40;  1897,  . 


Shipping. 


SMtnmoM: 
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DomeatSc . 

ClMraaGM; 
Forelxn  .. 
Dmettio. 
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No. 
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12 
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0 
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« 
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CmI  

Iron  
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Tin  
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MerohaadlM. 


law. 
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0  3,000 
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5,000 
40 
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6060,000 


«S00 

s.sao 


1887. 


Tout. 

fi,SOO 
39 
a9,70ft 
•00 
frS50,000 
288 
85 
elSO' 
8,  SIS 


ft  Feet. 


eCordi. 


All  clMses  Mid  nationalitiw  of  Teauls  visit  the  harbor  for  sheltw  or  with  cargo, 
Estiniatad  value  of  vessels  whioh  enter  tiie  harbor  dniing  the  year,  $10,000,000. 


B  X6. 

THPROYEUENT  OF  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

Chatham  Harbor  is  at  the  eastern  end  of  Kantacket  Soand,  about  15 
miles  east  of  Hyannis,  Mass.  Its  onter  anchorage,  known  as  Chatham 
Boads,  is  a  capacioas,  deep,  anobstraoted  harbor  of  refuge  from  north- 
erlv  and  easter^  galea. 

The  inner  harbor,  locally  known  as  "Stage''  Harbor,  is  small  but 
well  landlocked.  It  is  about  one-half  mile  long,  500  to  600  feet  wide, 
and  has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  was  orig- 
iiially  obstructed  by  three  bars,  on  which  the  depth  at  mean  low  water 
was  not  to  exceed  4  feet.   The  mean  rise  or  fall  of  the  tide  is  5  feet. 

The  project  for  the  improvement  of  the  inner  harbor  was  submitted 
December  19, 1890,  and  was  based  on  a  survey  made  in  October,  1890. 
It  proposed  to  dredge  a  cliaiinel  G  feet  deep  at  mean  low  water  through 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide 
at  the  middle  bar,  and  200  t^t  wide  at  the  outer  bar,  at  an  estimated 
cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditures  to  June  30, 1896,  were  $4,402.15. 

At  that  date  the  improved  channel  through  the  middle  and  inner 
bars  was  100  feet  wide,  6  feet  deep  at  mean  low  water.  liTothing  had 
been  done  on  the  outer  bar.  At  least  5  feet  draft  could  be  carried  into 
the  harbor  at  mean  low  water. 

On  June  20, 1896,  a  project  was  submitted  for  the  expenditure  of 
$5,000,  appropriated  by  the  river  and  harbor  act  of  Jnne  3, 1896. 

The  project  was  approved  July  13,  1896,  and  on  August  29, 1896, 
advertisement  was  published  calling  for  bids  for  the  proposed  work  to 
be  opened  on  September  29, 1896. 
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No  bids  were  received  in  answer  to  this  adrertisement. 

On  March  24, 1897,  a  revised  estim&te  of  cost  of  the  project  was  sub- 
mitted, in  accordance  with  Department  letter  16423,  Anji^Qst  7, 1896. 

This  estimate  increased  the  cost  of  the  iniprorement  $3,732.79,  the 
increase  being  necessary  because  of  the  small  amount  of  work  to  be 
done  and  the  distance  of  Chatham  Harbor  fh)m  large  ports  where 
dredging  plants  are  maintained. 

On  Mav  19, 1897,  it  was  recommended  that  the  Ainds  available  for 
this  work  oe  retained  in  the  Treasury  until  farther  fiuds  are  provided. 

Ko  other  operations  were  in  progresa  during  t^e  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improTement  is  the  same  as 
on  June  30, 1896. 

Chatham  Harbor  is  in  the  collection  diatrict  of  Barnstable.  Mass.,  of  which  Barn- 
stable Is  the  port  of  eatry.  The  nearest  light-honae  Is  Hudings  Beach  light. 

Money  statement. 

July  L  1886,  balance  unexpended   96, 597. 85 

June  W,  lS9t,  amonnt  expended  daring  flsoal  year   33.96 

Jnly  1, 1897,  balance  anexpended   6, 673. 90 

C  Amount  (estimated)  required  for  oompletlon  of  axistlnK  project   %  TSS.  79 

J  AmomittbatoaQbeprofitablyexpradeainfisoalyeMendiDgJnne30,1899     S. 788. 79 
]  Snbmttted  in  compliance  with  requirements  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867  and  of  sondry  civil  act  of  Jnne  4,  1897. 

The  dates  and  amounts  of  applanations  fbr  this  luurbOT  are  as 
follows: 

Act  of— 

September  19, 1890   96,000 

Jnne  3,  1896    5,000 

Total  10,000 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  castoms  at  Barnstable,  Mass. 

COMHEBCIAI.  STATISTICS. 


Imported. 

18K. 

18M. 

1»T. 

TbtM. 
1,900 
37,000 
25 

Tont. 
1,200 
12,000 

as,ooe 

Tonw. 
1.200 
20,000 
ft8,000 

s  Bodwls  of  oyBtm. 


Vessels  of  all  kinds  drawing  firom  5  to  12  feet  freqnent  the  harbor,  for  shelter  fir 

with  cargo. 


B17. 

REHOVINa  SniXKES  VESSELS  OB  CBAFT  OBSTRUCTINa  OB  ENDANOEBISrO 

NATIOATION. 

On  Hay  13, 1897,  the  wreck  of  the  schooner  Annie  E.  Budolph,  offidal 
number  106315,  was  reported  to  be  such  an  obstruction  to  navigation 
as  is  contemplated  by  section  4  of  the  river  and  harbor  act  of  June  14, 
1 880,  and  it  was  recommended  that  it  be  removed  by  the  United  States, 
at  an  estimated  cost  of  (760. 
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The  wreck  was  about  2^  miles  E.  by  K.  of  Orleans,  Gape  Cod,  Mas- 
aachasetts,  in  aboat  66  feet  of  water  at  low  tide,  and  if  the  masts  and 
spars  were  removed  the  hull  would  present  no  obstruction  to  navigation. 

On  May  20, 1897,  an  allotment  of  $750  was  made  for  this  work. 

ProiMsals  were  invited  by  public  advertisement  dated  Jane  10, 1897; 
bids  to  be  received  and  opened  July  10, 1897. 


B  x8. 

PRELIMINARY  EXAMINATION  OF  DUXBURY  HARBOR,  MASSACHUSETTS, 
WITH  A  VIEW  TO  WIDENING  AND  DEEPENING  THE  IMPROVEMENT. 

[Printed  In  Honm  Ooo.  Ko.  312,  Fifty  fourth  Gonsran,  ascoiid  nMlon.] 

Office  of  the  Chief  of  Enginebbs, 

United  States  Abut, 

Washington^  I).  C,  February  18, 1897. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  15,  1897,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  concerning  a  preliminary  examination  of  Bnxbnry  Harbor, 
Massachusetts,  with  a  view  to  widening  and  deepening  the  improve- 
ment provided  for  by  the  river  and  harbor  act  of  June  3, 1896. 

Colonel  Mansfield  is  of  the  opinion,  which  is  concurred  in  by  me, 
that  Doxbury  Harbor  is  worthy  of  improvement  by  the  General 
Oovemment. 

"So  survey  is  necessary  for  the  preparation  of  plan  and  estimate  of 
cost  of  improvement  proposed. 

Very  respectfully,  yonr  obedient  servant, 

John  M.  Wilson, 
Brig,  Oen„  Chief  of  EngineerSj  U.  8^  Armf^ 

Hon.  Daniel  S.  Lam:ont, 

Secretary  of  War. 


United  States  Bngineeb  Office, 

BotUmj  Mass.,  February  15, 1897^ 

Genebal:  In  accordance  with  directions  contained  in  letter  ftom 
your  office  dated  June  16, 1896, 1  have  the  honor  to  submit  the  follow- 
ing rex>ort  concerning  a  preliminary  examination  of  Duxbury  Harbor, 
Massachusetts,  with  view  to  widening  and  deepening  improvement. 
With  this  object  in  view,  I  made  a  visit  to  the  harbor  and  town  of  Dux- 
bury  on  October  27,  1896. 

'From  a  report  of  a  preliminary  examination  of  this  harbor  made  by 
Colonel  Gillespie,  Corps  of  Engineers,  under  date  of  November  8, 1886, 
published  on  page  472  of  the  Eeport  of  the  Chief  of  Engineers  for  the 
year  1888,  it  appears  that  he  considered  at  that  time  that  the  harbor 
is  worthy  of  improvement  as  one  of  the  tributaries  of  the  main  harbor 
at  Plymouth,  Mass.,''  and  in  compliance  with  the  provisions  of  the  river 
and  harbor  act  of  August  5, 1886,  he  made  a  survey  of  the  harbor  and 
submitted  a  report,  which  was  pnolished,  together  with  the  map  of  the- 
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survey;  in  the  same  re^rt  of  the  Chief  of  Engineers,  ou  page  473  et 
seq.  I  concur  iu  the  views  therein  expressed,  and  respectfully  invite' 
Attention  to  these  reports  for  a  description  of  the  harbor  and  of  the 
improvement  recommended. 

So  far  as  I  am  able  to  lewu,  it  is  my  belief  that  no  material  change 
has  occurred  in  the  conditions  since  that  time,  save  iu  the  growth  of 
the  town  and  the  increased  importance  of  the  demand  for  improvement, 
which  will  consist  in  excavating  a  ohaimel  3,600  feet  loug,  60  feet  wide, 
and  6  feet  deep,  in  prolongation  of  "Western  Branch^  to  the  town 
wharf.   •   •  • 

Such  an  improvement  will  afford  better  shipping  facilities  than  now 
exist,  the  difficulties  of  which  are  elaborated  in  the  following  com- 
munication of  January  9, 181(7,  from  the  Dnzbury  Coid  and  Lumber 
Company: 

Dbak  Sib:  I  will,  as  briefly  &a  poBBiMe,  give  you  a  few  facts  vithin  my  own  p«r- 
amxal  knowledge  of  the  growth  of  the  town  ol  l)nxbary,  the  inrreaae  iu  the  Talufr- 
lion  of  T^al  estttte  nlong  our  shore,  and.^be  great  need  of  un  uppropriatlon  by 
CoDgrees  for  the  widening  and  deepening  ot  our  channel  along  the  village  shore. 

Within  four  years  the  population  of  the  town  has  increased  more  than  outt-ihird, 
the  valuation  of  real  estate  (along  the  shore)  over  300  per  cent,  anil $75,000  invested 
in  new  wharrea,  piers,  and  private  residences  ftom  Staudisb  Hill  (o  mj  wharf,  which 
yon  will  recognize  onVonr  chart  in  the  snrvcy  made  in  1888  under  Colonel  Gillespie 
as  the  town  wharf.  We  have  jnst  completed  a  new  wharf  for  our  new  yacht  club- 
house, which  ia  now  in  process  of  coustruction,  and  will  he  complfted  before  April  1, 
1897.  Within  two  years  I  have  rebuilt  the  old  wharf  (entirely  new),  at  an  expense 
uf  over  $5,000;  also  a  new  hardware  store  and  office,  at  $2,(X)0,  and  am  carrying  an 
average  stock  of  over  $15,000.  Have  discharged  at  my  wharf  in  the  past  year  twelve 
cargoes  of  coal  (four  of  which  got  stuck  in  the  mud  wad  bad  to  he  lightered  at  qnite 
an  expense  and  delay),  eight  cargoes  of  lumber,  three  of  which  got  hung  up  in  the 
same  way  as  the  coal,  one  cargo  of  bricks,  and  one  cargo  of  lime. 

We  can  not  take  in  a  vessel  now  drawing  over  8*feeC  of  water,  and  then  only  on 
high  course  tides;  and,  owing  to  the  scarcity  of  theae  light-draft  vessels  (as  they  have 
practically  gone  out  of  the  coal  and  lumber  carrying  trade),  wu  have  to  pay  from 
$1  to  $1.35  per  ton  fteight.  when  we  shoald  get  same  rat<-8  as  Plymouth — 60  to  70 
cents  per  ton.  This  will  give  yuu  some  idea  of  the  disadvantages  under  which  we 
are  laboring,  all  from  the  htokof  nsmall  appropriation  by  Congress  for  the  dredging 
of  the  channel  along  the  village  shore,  known  as  the  western  channel  in  the  survey 
made  under  Colonel  Gillespiu  in  1888. 

"  *  Our  need  of  better  shipping  facilities  has  largely  increased,  and  it  seems 
^mfwit  imperative  that  Honiethiug  should  be  done  at  once  toward  the  improvemeut 
of  our  harbor  in  order  to  keep  up  our  commercial  as  well  as  other  intorests  which 
we  have  started  here. 

I  do  not  think  there  is  a  harbor  along  the  whole  south  shore  that  is  entitled  to  as 
much  consideration  at  the  present  time  as  Duxbury  Bay,  and  trust  that  upon  careful 
investigation  you  will  find  our  petition  to  be  ft  jnst  and  needful  one,  and  that  your 
reprot  may  be  favorable. 
Yonxs,  very  trnly, 

John  a.  Ikwin. 

Lieut.  CoL  S.  M.  Hamspikld, 

Corp*  tff  Enginetn,  U.  S.  A. 

I  consider  the  harbor  worthy  of  improvement  by  the  Gkineral  Gov- 
ernment, and  it  is  thought  no  additional  survey  is  required  to  perfect 
the  project. 

Very  respectftUly,  your  obedient  servant, 

S.  M.  Mansvibld, 
Lieut.  Col.j  Corps  of  Ei^neera, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A, 
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B  19. 

PBELIHINARY  EXAMINATION  OF  DUXBUHT  BEACH,  MASSACHUSETTS, 
WITH  A  VIEW  TO  THE  PBOTECTION  OF  THE  HARBOR. 

[Printed  In  Koqh  Soo.  XTo.  SU,  FlAy-fimrth  Oongnam,  Momd  wwlon.] 

Opfiob  of  the  Chief  of  Bnoinebss, 

United  States  Abmy, 
Waahrngtotij  D.  C,  February  18, 1897. 

Sib:  I  have  the  honor  to  Babmit  the  accompanying  copy  of  report, 
dated  Febniary  15,  1897,  by  Lieut  Gol.  S.  M.  Mansfield,  Corps  of 
Engineers,  giving  the  resolts  of  a  preliminary  examination  of  Dazbary 
Beach,  Masaachnsetts,  with  a  viev  to  the  protection  of  the  harbor, 
made  to  comply  with  the  proviaioos  of  the  river  and  harbor  act  of 
Jane  3, 1896. 

For  the  reasons  given,  Colonel  Mansfield  is  of  the  opinion,  which  is 
eoncarred  in  by  me,  that  there  is  no  necessity  for  strengthening  the 
beach  at  present  with  a  view  of  protecting  the  harbor  of  Buxbory. 
Very  respectfoUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Qen^j  Chief  of  EngineerSf  U,  8.  Army, 

Hon.  Baniel  S.  Lauoiht, 

Secretary  of  War. 


BBPOBT  op  LIEUT.  COL.  S.  M.  MANSFIELD,  OOBPS  OF  ENGinEEB& 

United  States  Engineeb  Office, 

Boston,  Mass.,  February  15,  1897. 

Genebal  :  In  accordance  with  directions  contained  in  letter  from 
your  office  dated  Jane  16, 1896. 1  have  the  honor  to  submit  the  follow- 
ing report  upon  a  preliminary  examination  of  Bnzbnry  ^each,  Massa- 
ohnsetts,  vith  a  view  to  protection  of  harbor,  made  on  the  2dth  of  Octo- 
ber, 1896. 

Boxbnry  Beach  ia  a  long  strip  of  land  making  oat  from  the  main- 
land at  tha  northern  extremity  of  Bnxbary  Bay,  running  to  the  south- 
eastward and  terminating  at  the  head,  upon  which  are  the  Onrnet 

Lights.  It  forms  a  barrier  to  bay  and  harbor  of  Duxbury  against  east- 
erly storms  in  Massachusetts  Bay.  It  is  a  string  of  sand  dams,  with 
intermediate  low  elevations,  over  which  the  seas  occasionally  wash,  but 
no  serious  break  in  this  barrier  to  the  injury  of  the  harbor  has  occurred 
or  is  to  be  feared.  When  a  wash  occurs  it  is  soon  filled  again  by  nat- 
ural causes,  and  any  inroads  of  sand  to  the  hfurbor  are  of  no  seriouB 
concern. 

The  Beach  Oliannel,  through  which  the  tides  ebb  and  fiow  to  Back 
Biver,  separates  the  beacli  from  the  Buxbaxy  Harbor,  which  it  is  pro- 
posed to  improve,  and  it  is  thoaght  that  there  ia  no  necessity  of  atreugth- 
ening  the  beaeh  at  present  with  a  view  of  protecting  the  harbor  of 
Buxbnry. 

In  my  opinion  it  is  unworthy  of  improvement  by  the  General  Govern- 
ment at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

3.  M.  Mansfield, 
Lieut.  GoL,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chi^  of  Engineers,  U.  S.  A, 
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B  30. 

PBELIMINABY  EXAMINATION  OF  GUENET  ROCK  AND  OTHER  ROCKS  AT 
MOUTH  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

[Printed  in  House  Doc  Net.  3U,  Finy-foartb  Oongzeas,  Moood  acMioa.] 

Office  of  thk  Chief  of  Enoineebs, 

United  States  Army, 
Washington^  D.  C,  February  18, 1897. 

Sib  :  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  Febraary  16,  1897,  by  Lieut.  Col.  S.  M.  Maiiafield,  Corps  of 
Engineers,  apon  the  results  of  a  prelimiuary  examination  of  Garnet 
Bock  and  other  rooks  at  mouth  of  Plymouth  Harbor,  Massachnsettd, 
made  to  comply  with  the  provisious  of  ^e  river  auM  harbor  act  of 
June  3, 1896. 

For  the  reasons  given  Colonel  Mansfield  is  of  the  opinion,  which  is 
concurred  in  by  me,  that  work  necessary  to  afford  additional  ikcilities 
to  navigation  at  this  locality  is  not  worthy  of  being  undertaken  by  the 
General  Government. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  6en.y  CM^  of  Engineersy  U.  8.  Army. 
Hon.  Baniel  S.  Lamont, 

Seeretary  of  War. 


bbpobt  of  lieut.  ool.  s.  h,  mansfield,  corps  of  bnoineebs. 

United  States  Engineeb  Office, 

Boatony  Mass.,  February  15,  1897. 

General:  In  aecordMice  with  directions  contained  in  letter  from 
year  office  dated  Jane  16, 1896, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  a  preliminary  ezamiuation  of  Gurnet  Bock  and  other 
po^s  at  the  month  of  Plymouth  Harbor,  Massachusetts. 

An  excellent  opportunity  was  afforded  me  to  exsunine  this  localil^  by 
accompanying  the  light-house  inspector  in  his  tender  upon  bis  visit  to  the 
Gurnet  Lights  on  the  29th  and  30th  of  September,  1896.  I  extract  the 
following  description  of  Gurnet  and  other  rocks  at  tbe  entrance  to 
Plymouth  Harbor  from  the  Atlantic  Coast  Pilot: 

Gurnet  Rook  is  m  detached  ledge  with  4  feet  at  mean  low  water,  lying  a  quarter  of 
A  mile  soDtheast  by  east  three-fourths  eaat  from  Gnmet  Point,  and  on  the  northern 
•ide  of  the  channel.  It  ia  marked  with  a  baoy  placed  in  18  feet  of  water  on  tb»  east- 
ran  side,  and  between  tbem  ia  another  rock  with  9  feet  at  low  water. 

On  the  northern  side  of  tbe  channel,  about  800  yards  sonthwest  by  west  one-half 
west  tcora  Gnmet  Rook  buoy,  is  a  red  spar  buoy  marking  Baes  Rock,  upon  which  is 
4  feet  at  low  water  and  bears  from  Gurnet  Point  light-bouses  south  one-half  west, 
distant  a  little  over  500  yards.  The  buoy  is  in  15  feet  of  water  on  thefioathern  ^de 
of  the  rock. 

There  is  no  record  of  disasters  on  these  rooks,  and  from  all  I  am  able 
to  learn  they  offer  no  serioos  danger  to  navigati<m.  1  am  tiierefore  of 
opinion  that  they  are  not  wort^  of  improvement  by  tbe  General 
Government. 

Very  respectfhUy,  yoor  obedient  servant, 

S.  M.  Mansfield, 
Lieut  Ool.,  Corps  of  Engineers. 

Brig.  Gten.  John  M.  Wilson, 

Chi^  of  JSngineers  (J,  &  A, 
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B  21. 

PBELIMIKAEY  EXAMINATION  OF  THE  APPROACHES  TO  THE  CAPE  COD 
SHIP  CANAL,  MASSACHUSETTS. 

[Printed  in  House  Doc.  No.  311,  Fiftj-foartb  Congn-sa,  Beoond  BesBim.] 

Office  of  the  Chief  of  Engineebs, 

United  States  Abhy, 
Washington^  I).  0.,  February  19y  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  cop7  of  report, 
dated  February  IG,  1897,  by  Lieat.  Col.  S.  M.  Mansfield,  Corps  of  Bnf^- 
neers,  concerning  a  preliminary  e:samiuatioii  of  "  The  approaches  to  the 
Cape  Cod  Ship  Canal,"  Massachusetts,  provided  for  by  the  terms  of  the 
river  and  harbor  act  of  Jane  3, 1896. 

It  appears  from  Colonel  Mansfield's  report  that  there  is  no  Cape  Cod 
Ship  Canal,  and  no  charter  in  existence  for  the  conBtmction  of  one,  and 
that  its  location,  if  such  a  waterway  is  ever  opened,  can  only  be  con- 
jectured. Under  these  circumstances  it  is  impossible  to  state  whether 
or  not  the  approaches  to  such  a  caual  would  be  work  worthy  to  be  uniler- 
taken  by  the  General  Government,  but  under  present  conditions  action 
by  the  United  States  in  the  matter  does  not  seem  judicious. 
Very  respectfully,  your  obedient  servant, 

John  M,  Wilson, 
•Brig.  Gem.,  Chief  of  EngineerSf  U.  8,  Army, 
Hon.  Daniel  S.  Lamont, 

Seeretanf  of  War. 


bepost  of  lieut.  col.  s.  m.  mansfield,  cobps  of  enoinbsbs. 

United  States  Enoineeb  Office, 

Boston,  Mass.,  Febmarp  16, 1897. 

General  :  In  accordance  with  directions  contained  in  letter  from 
your  ofBce  dated  June  16, 1896, 1  have  the  honor  to  submit  the  fbllOw- 
ing  report  concerning  a  preliminary  examination  of  the  approaches  to 
the  Cape  Cod  Ship  Canal,  Massachusetts. 

Since  the  last  of  a  series  of  charters  for  the  construction  of  a  canal 
across  Cape  Cod  has  been  forfeited  by  the  fEulnre  of  the  late  company 
to  comply  with  the  provisions  of  its  charter,  it  would  appear  that  there 
is  no  immediate  prospect  of  such  a  work  being  constructed.  Theloca- 
tionof  a  caual,  except  within  certain  limits,  can  only  be  conjectured, 
but  the  approaches  thereto  will  doubtless  be  through  Buzzards  Bay 
and  Barnstable  Bay,  and  they  have  been  examined  and  surveyed  to 
cover  the  entrances  for  the  proi)08ed  Cape  Cod  Canal.  Beferei^ce  is 
invited  to  a  very  elaborate  rejiort  upon  the  examination  and  survey 
made  by  Lieut.  Col.  G.  K.  Warren,  and  published  in  the  Beport  of  the 
Chief  of  Engineers  for  1882,  pages  579  et  seq. 

For  the  above  reason  and  since  there  is  no  Cape  Cod  Ship  Canal^  and 
no  charter  in  existence  for  the  construction  of  one,  I  am  of  the  opinion 
that  the  approaches  at  the  present  time  are  unworthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
JjieuK  CoL,  Corps  ttf  Ungineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  8,  A. 
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B  as. 

ESTIMATE  OF  COST  OF  IMPfiOVING  UEEKIMAC  BIVER,  MASSACHUSETTS, 
BY  DBKDGING  CHAlOfEL  THEEEOP  BETWEEN  NEWBUBYPOBT  AND 
HAVERHILL. 

[Friiit«d  in  Hodm  Doo.  Ko.  52,  FUly-flnh  Ca&gi«W,  arat  session.] 

Office  of  the  Chief  of  Enginbebs, 

United  States  Army, 
Waahingtonj  D.  C,  May  11, 1897. 

Sib:  I  have  the  honor  to  submit  the  accompanying  report^  dated 
May  5, 185)7,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  with 
estimate  of  cost  of  improving  the  Merrimac  Biver,  Massachusetts,  by 
dredging  the  channel  thereof  between  I^ewburyport  and  Haverhill  of 
the  width  of  150  feet  and  of  the  depth  of  7  feet  at  mean  low  water, 
made  to  comply  with  the  requirements  of  the  river  and  harbor  act  of 
June  3,  1896. 

Lieutenant-Colonel  Mansfield  states  that  nnder  previons  appropria- 
tions this  section  of  the  Merrimac  has  been  improved  at  Ilock  Bridge, 
Curriers  Shoal,  both  ends  of  Silbys  Island,  and  beti^'een  the  bridges  at 
Ilaverhil],  and  that  the  depth  required  renders  improvement  necessary 
only  at  the  above-mentioned  localities  and  at  additional  points,  as 
follows:  A  small  shoal  about  midway  between  the  mouth  of  Fowow 
Kiver  and  Rock  Bridge;  about  3,500  feet  of  channel  between  Bock 
Bridge  and  Curriers  Shoal,  and  a  small  shoal  about  midway  between 
Curriers  Shoal  and  Groveland  Bridge. 

The  C08t  of  this  work,  iuclading  contingencies,  is  estimated  to  be 
*171,442.70, 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Gen.,  Chief  of  Sngineergj  U.  8.  Army, 

■  Hon.  B.  A.  Aloeb, 

Heoretary  of  AYar, 


BEPOBT  of  LIEUT.  COL.  S.  M.  MANSFIELD,  GOBPS  OF  ENOINXEBS. 

Uniteu  States  Bngineeb  Office, 

BoBtonj  Mass.,  May  5,  1897, 
Genebal  :  Under  the  following  provision  contained  iu  the  river  and 

harbor  act  of  June  3,  1896,  viz: 

For  tlie  improyement  of  the  cbannel  of  the  Merrimac  liiver,  Mossachasetta,  by 
removing  certain  rocks  therein  helow  Rock  Bridge,  $5,000.  The  Sovrntary  of  Wur 
is  directed  to  fnmish  to  the  House  of  BepreBeDtntlvi-a  an  estimate  of  the  cost  of 
improvlog  the  Merrinuu)  River,  Massachoeetta,  by  dredging  the  channel  thereof 
between  Newbniyport  and  Haverhill  of  the  vidth  of  150  &et  and  of  the  depth  of 
7  feat  at  mean  low  water,  provided  the  estimate  can  be  fnmlBhed  from  surreys 
already  made — 

I  have  the  honor  to  submit  the  following  report  and  estimate : 

Between  Newburyport  and  Haverhill  the  Merrimac  Kiver  has  been 
improved,  under  previons  appropriations,  at  Kock  Bridge,  Curriers 
Shoal,  both  ends  of  Silbys  Island,  and  between  the  bridges  at  Haver- 
hill. 

The  location  and  width  of  the  cbannel  upon  which  the  accompanying 
estimate  is  based  is  laid  down  itpon  the  map  accompanying  my  report 
to  the  Chief  of  Eugiueera,  under  date  of  January  15,  1896,  upon  the 
■    ENO  97  56 
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resnrrey  of  Memmac  Bivei,  but  tlie  change  in  the  depth  required, 
£rom  12  feet  to  7  feet  at  mean  lov  waterf  renders  improvement  neces- 
sary only  at  the  localities  above  eiiamerated,  and  at  additional  points 
as  follows:  A  small  sboal  about  midway  between  the  mouth  of  Powow 
Biver  and  Bock  Bridge,  about  3,500  leet  of  channel  between  Rock 
Bridge  and  Curriers  Shoal,  and  a  small  shoal  about  midway  betwe«*n 
Curriers  Shoal  and  Grovelaud  Bridge. 

At  all  these  localities,  excepting  Bock  Bridge  and  between  the 
bridges  at  Uaverhill,  the  material  to  be  excavated  consists  of  nmd, 
sand,  gravel,  and  clay. 

At  Bock  Bridge  the  bottom  consists  of  a  mass  of  bowlders,  embedded 
in  soft  material,  and  can  be  removed  by  dredging  to  the  required  grade. 

At  Haverhill,  between  the  bridges,  ledge  in  large  quantity  underlies 
the  channel  bottom  and  will  re((uire  drilling  and  blasting. 

The  disposition  of  excavated  material  adds  greatly  to  the  cost  of  the 
work,  as  all  material  must  be  rehandled  if  deposited  on  the  banks  of 
the  river,  and  if  towed  to  sea  and  dumped  the  length  of  tow  would 
average  15  miles. 

E8TIHATR. 

Dredeiug  106,892  ctibio  yards  (scow  niessoremeut)  of  mnd,  uuid,  gravel, 


aod  clay,  at  50  veuta  per  cubic  yard   $52,946.00 

Dredging  9,733  cubic  yards  of  bowlders,  nt  $2  per  cubic  yard    19, 466.00 

Bemoviog  5,663  cubic  yards  of  ledge,  at  415  per  cubic  yard   83, 445. 00 


155,  Sol.OO 

Engineering  expenses  and  contingenoies,  10  per  cent   15, 585. 70 


Total   171,442.70 


Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  CoLj  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  8.  A. 


B  23. 

SUEVEY  OF  MANCHE8TEK  HARBOR,  MASSACHUSETTS,  WITH  A  VIEW 
OF  SECURING  A  CHANNEL  8  FEET  DEEP  AT  MEAN  LOW  WATER,  200 
FEET  WIDE  AT  THE  ENTRANCE,  AND  150  FEET  WIDE  AT  AND  ABOVE 
PB0CT0E8  POINT  TO  THE  TOWN  LANDING. 

[Printed  in  Hoase  Doc.  No.  29,  Fifty-flftU  CoDRrees.  &nt  sessioii.] 

Ofpioe  of  the  Ghibf  of  Encmneebs, 

United  States  Abmy, 
Washington,  J).  C,  ApHl  17^  1897, 
Sib  :  The  river  and  harbor  act  of  June  3, 1896,  iu  the  item  iu  section  1 
respecting  Manchester  Harbor,  Massachusetts,  directs  the  Secretary 
of  War  "to  cause  a  survey  aiid  estimate  of  coat  of  improvement  to  be 
made,  with  a  view  of  straightening  the  channel  between  the  mouth  of 
Manchester  Harbor  and  Proctors  Poiut,  removing  obstructions  at  the 
mouth  of  the  channel  and  at  the  point  of  rocks,  dredging  the  channel 
for  its  entire  length  between  its  mouth  and  the  {own  wharf  to  a  width 
of  from  two  liundred  feet,  narrowing  to  one  hundred  and  fifty  feet,  and 
a  depth  of  .eight  feet,  and  providing  turning  basins  and  anchorage  for 
boata  by  the  dredgin^r  of  the  flats  for  that  purpose;"  and  section  0  of 
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the  aforeBaid  act  also  directs  the  Secretary  of  War,  at  hia  discretion, 
to  cause  a  survey  to  be  made  at  Manchestw  Harbor,  aud  the  cost  of 
improvement  thereat  to  be  estimated. 

The  duty  of  makiug  the  sarvey  provided  for  in  the  two  sections  of 
the  act  retlerred  to  was  assigned  to  the  charge  of  Lieat.  Col.  S.  M. 
Mansfield,  Corps  of  Eugineers,  and  I  now  have  the  honor  to  submit 
his  report,  dated  April  7, 1897,  with  map,*  npon  the  sabject. 

The  plan  of  improvement  presented  contemplates  securing  a  channel 
8  feet  deep  at  mean  low  water,  200  feet  wide  at  the  harbor  entrance, 
and  150  feet  wide  at  and  above  Proctors  Point  to  the  town  lauding. 
The  cost  is  estimated  at  $139,966.09. 

In  transmitting  the  report  to  this  office  Colonel  Mansfield  stated  as 
follows : 

It  is  my  opinion  that  the  cost  of  the  proposed  improvoment  isout  of  proportion  to 
the  lienetita  to  be  derived,  and  therefore  unworthy,  and  the  eame  U  not  Justified  by 
the  interests  of  oommenie  inTolred. 

Yery  respectfully,  your  obedient  servant,  ' 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  JEngineerSj  U.  S.  Arm^ 

Hon.  B.  A.  Alu£s, 

8eeretary  of  War, 


bbpost  of  lieut.  col.  s.  m.  uanbfubld,  corps  of  engineers. 

United  States  Engineer  Office, 

Boston^  Mass,,  April  7, 1897. 

General:  In  accordance  with  instructions  of  September  5, 1896, 1 
have  the  honor  to  submit  the  foUowiiig  report  (accompanied  with  a 
tracing)  of  the  sarvey  of  Manchester  ^rbor,  Massachusetts,  as  pro- 
vided tor  in  the  river  and  harbor  act  of  Jnue,  3, 1896: 

The  first  section  of  this  act  contains  the  following  item,  which  clearly 
defines  the  purpose  of  the  survey,  viz: 

Mauchester  Harbor,  Massachusetts:  The  Secretary  of  War  is  direotrtd,  oat  of  the 
appropriation  on  hand,  to  caoso  a  surrey  and  estimate  of  cost  of  improvement  to  be 
made,  with  a  view  of  straightening  the  channel  between  the  month  of  Manchester 
Harbor  and  Proctors  Point,  removme  obstmotdona  at  the  month  of  the  channel  and 
at  the  point  of  rocks,  dredging  the  channel  for  its  entire  length  between  its  month 
aud  the  town  wharf  to  a  width  of  from  two  hundred  feet,  narrowing  to  one  hundred 
and  fifty  feet,  aud  a  depth  of  eight  feet,  and  providing  taming  basins  md  anchorage 
for  boats  by  the  dredging  of  the  flats  for  that  purpose. 

A  survey  of  this  harbor  was  made  by  this  office  in  1887,  and  a  project 
was  submitted  for  a  channel  60  feet  wide  aud  4  feet  deep  at  mean  low 
water  from  Proctors  Point  to  the  town  wharves.  This  project  was 
completed  in  1894,  at  a  cost  of  tl4,30O. 

The  iuformatiou  furnished  by  the  survey  of  1887  was  sufficient,  so  far 
as  it  went,  to  base  au  estimate  of  cost  of  the  prospective  project  of 
improvement,  but  it  did  not  extend  far  enough  seaward  or  define  suf- 
ficiently the  ledges  in  the  vicinity  of  Proctors  Point  aud  in  "The  Nar- 
rows" to  furnish  the  necessary  information  on  which  to  estimate  for  a 
so  greatly  increased  width  and  depth  of  channel  as  is  now  called  for. 

The  operations  of  the  present  survey  were  confined  to  securing  this 
necessfury  information. 


*  Not  reprinted.  Printed  in  House  Doo.  No.  29,  Fifty-llfth  Congress,  flzst  session. 
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The  shore  lines  shown  npon  the  map  are  taken  from  the  United 
States  Ooast  Survey  map  of  1851,  with  additions  and  corrections  ot 
wharves  imd  piers  to  date. 

Six  triangulatiou  stations  were  established,  from  which  ranges  for 
soundings  were  laid  out  and  soundings  intersected  with  a  transit.  One 
hundred  and  seventy-six  lines  were  run,  on  which  5,0til  Boundings  were 
taken,  2,093  of  which  were  located  by  intersecting  angles.  To  deter- 
mine the  location  and  extent  of  ledge  underlying  the  bed  of  the  chau- 
nel,  1,526  borlugs  were  made,  all  to  a  depth  of  at  least  3  feet  below  mean 
low  water.  Five  hundred  and  seventy  of  these  borings  were  made  in 
"The  Narrows,"  857  on  Bow  Bell  Ledge  and  over  the  ledges  off  Proctors 
Point,  and  99  across  the  flats  extending  easterly  from  C^Iass  Head. 

The  mean  rise  or  fall  of  the  tide  is  9  feet. 

The  bench  mark  is  the  top  of  steel  rails  on  the  Boston  and  Maine 
Bailroad  Bridge  draw,  and  is  16.13  feet  above  mean  low  water. 

The  entrance  to  Manchester  Harbor  is  from  Massachusetts  Bay 
through  the  main  ship  channel  leading  to  Salem  Hm-bor,  which  it  leaves 
one-fourth  of  a  mile  vest  of  Bakers  Island  lights;  thence  for  1  mUe  it 
leads  almost  due  north,  to  the  center  of  the  roadstead,  where  there  is 
an  anchorage  three  fourths  of  a  mile  square,  with  a  greatest  depth  of  6 
fathoms  at  mean  low  water. 

Following  the  natural  channel  of  entrance,  the  distance  from  the  road- 
stead to  the  town  lauding  is  about  7,500  feet. 

This  channel  is  entered  from  the  roadstead  on  about  a  northeast 
course,  and  after  running  about  800  feet  it  sweeps  through  east,  around 
flats  extending  easterly  from  Glass  Head,  in  approximately  the  arc  of 
a  circle  with  a  radius  of  about  750  feet  through  about  ISO^  to  Proctors 
Point,  3,000  feet  from  the  entrance. 

To  this  point  there  is  a  navigable  channel  about  75  feet  wide  between 
the  6-foot  contours,  obstructed  at  the  mouth  by  a  few  small  shoals. 

At  Proctors  Point  the  channel  is  encroached  upon  by  extensive  ledges 
on  the  Proctors  Point  side  and  is  frirther  obstructed  by  Bow  Bell 
Ledge  on  the  westerly  side.  The  channel  swings  around  this  point  on 
a  curve  of  about  300  feet  radius  through  aliout  100°,  and  the  depth  of 
water  in  the  channel  gradually  reduces  to  4  feet  northwest  of  Proctors 
Point,  where  the  channel  dredged  by  the  United  States  to  a  width  of 
60  feet  and  depth  of  4  feet  at  mean  low  water  commences,  and  extends 
for  4,000  feet  to  the  town  wharves. 

This  channel  is  crossed  at  a  point  about  1,000  feet  below  the  town 
landing  by  the  Boston  and  Maine  Bailroad  Bridge,  with  a  draw  oiwuing 
27.0  feet  in  the  clear. 

The  entrance  channel  from  the  roadstead  to  northwest  of  Proctors 
Point,  3,500  feet  in  length,  would  require  extensive  excavation  through- 
out its  entire  length  if  it  were  to  be  made  8  feet  deep  and  from  200  to 
160  feet  wide,  and  shonld  it  be  so  improved  the  dlflScnlt  curve  aroand 
FroctOTs  Point  would  still  exists 

With  this  difficulty  evident,  an  examinatioA  of  the  flats  encircled  by 
the  enter  channel  was  made  to  determine  the  practicability  of  cutting 
a  straight  channel  from  the  entrance  to  Proctors  Point  Ninety-nine 
borings  were  mode  across  these  flats,  showing  the  material  to  be  mud 
and  sand  to  a  depth  of  about  6  feet  below  low  water  and  below  that 
clay  to  a  depth  of  8  feet.  No  ledge  was  found,  and  a  cut  200  feet  wide 
at  the  outer  end  and  150  feet  wide  northwest  of  Proctors  Point  and 
2,500  feet  long  can  be  made,  thus  eliminating  the  curves  which  render 
the  channel  particularly  difficult  to  navigate,  at  probably  no  greater 
cost  than  to  Improve  the  3,600  feet  of  natural  channel  up  to  the  same 
point. 
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The  survey  of  the  ledges  off  Proctors  Point  shows  that  it  is  impos- 
Bible  to  dredge  a  channel  160  feet  wide  at  this  \wint  without  ledge 
excavation. 

The  ledges  off  Proctors  Point  are  extensive,  and  on  the  west  side  of 
the  channel  one  large  ledge,  known  as  Bow  BelU  exists,  but  by  means 
of  a  slight  reverse  curve,  through  which  a  straight  course  can  be  run, 
a  channel  150  feet  wide  can  be  obtained  between  these  ledger,  cutting 
off  Proctors  Point  and  a  part  of  the  Bow  Bell  Ledge,  thus  reducing  the 
ledge  excavation  to  a  minimum. 

The  survey  of  "The  Karrows"  shows  that  a  channel  150  feet  wide 
can  be  excavated  to  a  depth  of  8  feet  without  encountering  ledge,  the 
material  found  down  to  that  depth  being  sand  and  mud. 

The  material  which  would  be  excavated  in  all  other  parts  of.  the 
harbor  covered  by  the  project  is  sand  and  mud. 

EHimate  for  channel  SOO  feet  \cide  at  entrance,  ISO  feet  loide  at  Proctors  Point  and  there- 
from to  the  town  landing,  8  feet  drep  at  mean  low  water. 

Dredging  377,473  onbio  yards  of  mud,  sand,  and  clay,  at  30  cents  per 

cubic  yard   $113, 241. 90 

Bemoving  1,400  onbic  yards  of  ledge,  at  $10  per  cubic  yard   14, 000. 00 

127, 241.90 

Engineering  ezpensas  and  contingencies,  10  per  cent   12, 734. 19 

Total   189,966.09 

Total  length  of  channal,  7,500  feet. 

Besi>ectfuny  submitted. 

S.  M.  Mansfield, 
Lieut.  OoLj  Corps  of  Engineers. 

•  Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersj  U.  8,  A. 


B  94. 

subvet  of  hanchesteb  harbor,  massachusetts. 

United  States  Engineer  Offioe, 

Boston,  Mass.,  July  30, 1897. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  Manchester  Harbor,  Massachusetts,  as  provided  in  section  9 
of  the  river  and  harbor  act  of  June  3, 1897. 

Section  1  of  this  act  directs  that  a  survey  and  estimate  of  cost  of 
improvement  of  Manchester  Harbor  be  made  with  a  view  of  straighten- 
ing the  channel,  dredging  the  same  to  certain  specified  width  and  depth, 
and  providing  turning  basins  and  anchorage  for  boats  by  dredging  the 
flats  for  that  purpose. 

A  survey,  with  a  report  and  estimate  of  cost  of  improvement  in  accord- 
ance tlierewith,  was  submitted  April  7, 1897,  and  in  transmitting  the 
same  to  the  Department  I  expressed  the  opinion  that  the  coat  of  the 
proposed  improvement  is  out  of  proportion  to  the  benefits  to  be  derived 
and  therefore  unworthy,  and  the  same  is  not  justifted  by  the  interests 
of  commerce  involved. 

Under  instructions  contained  in  Department  letter  of  June  30,  1897, 
I  present  ibr  the  consideration  of  Congress  the  following  plan  and  esti- 
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mate  of  an  improyement  wliicli  I  consider  to  be  justified  by  the  interests 
of  commerce,  riz : 

Following  the  natural  channel  heretofore  nnder  improvement  I  pro- 
pose to  dredge  the  same  to  a  depth  of  6  feet  at  mean  low  water  for  a 
length  of  7,2UO  feet,  to  make  it  100  feet  wide  at  the  entrance  and  at  the 
sharp  bends,  and  at  least  75  feet  wide  tliroughout,  with  two  tnrning  or 
uichorage  basins,  one  200  feet  by  300  feet  in  area  just  below  the  bridge, 
and  tiie  other  125  feet  by 250  feet  near  the  town  landing  wharf,  as  shown 
upon  the  accompanying  tracing.   This  will  cost  for — 

Dndsiug  76, 176  cubic  yards  of  mad,  rand.  Mid  clay,  at  30  centii  per  oabio 

yard...  f.  «22,KSS.80 

CtmtingenoleB  and  engineering  expenses   3, 147. 30 

'Total   36,000.00 

Bespectfiilly  submitted. 

S.  M.  Mansfield, 
Lieut.  OeLf  Corpt  of  Ihigineers. 

Brig.  Gen.  John  M.  Wilson^ 

(Jhi^  of  Engineer,  If.  8.  A. 


B25. 

SURVET  OF  MAEBLEHEAD  HARBOR,  MAS8ACH0SETTS,  WITH  A  VIEW  TO 
IMPROVING  THE  HARBOR  BY  BUILDING  A  SEA  WALL  TO  PROTECT  THE 
ISTHMUS  CONNECTING  MARBLEHEAD  NECK  WITH  THE  TOWN  OF 
MARBLEHEAD. 

(Printed  In  House  Doo.  No.  289,  Fifty-fonrtb  Congreu,  second  leulon.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
WmU-ngton,  B.  C,  February  11, 1897, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
February  4,1897,  with  map,*  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  upon  the  results  of  a  survey  of  Marblehead  Harbor,  Massif 
chusetts,  with  b  view  to  improving  the  harbor  by  boilding  a  sea  wall  to 
protect  the  isthmus  connecting  tfarblehead  ^eck  with  the  town  of  i 
Marblehead,  made  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  June  3, 1896. 

Colonel  Mansfield  is  of  the  opinion  that  there  is  no  danger  of  the  sea 
making  a  breach  in  the  isthmus  to  the  injury  of  the  harbor. 
Very  respeotfally,  your  obedient  servant, 

John  M.  Wilson,  , 
Brig.  Oen,,  Chief  of  Engineertj  U.  S.  Army. 
Hon.  Daniel  S.  Lahont^ 

Secretary  of  War.  j 


bxpobt  op  ueut.  ool,  s.  h.  maitspield,  corps  op  engineers. 

United  States  Engineer  Office, 

Boston,  Maati.,  FeWuary  4j  1897. 
General:  Under  the  provision  of  section  9  of  the  river  and  liarbor 
act  of  Jnne  3, 1896,  and  instructions  contained  in  Department  letter 

*  Not  nprinted.  Printed  in  House  Doo.  No.  389,  Fi£ty-fonrt>h  Congress,  seofrnd 
sesslmi. 
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dated  September  6, 1896, 1  have  the  honor  to  submit  herewith  a  trac- 
iDg  showing  Marblehead  Harbor,  together  with  a  survey  in  detail  of 
the  isthmus  connecting  Marblehead  Keck  (sic)  with  the  town  of 
Marblehead,  made  under  my  direction  in  September,  1806. 

Marblehead  Harbor  is  about  12  miles  north  of  Boston,  Mass.,  well 
sheltered  on  the  west  by  the  mainland,  on  the  east  by  Marblehead 
Neck,  and  on  the  south  by  the  narrow  connecting  iathmns,  and  is 
entered  from  the  north.  It  embraces  an  area  of  about  200  acres,  of  a 
depth  of  12  feet  and  over  and  has  little  or  no  commercial  importance, 
but  is  a  headquarters  for  yatching  interests,  for  which  it  is  most  admir- 
ably adapted. 

The  isthmus  is  2,000  feet  long,  of  an  average  width  of  125  feet  between 
high-water  lines,  and  its  least  width  105  feet.  Its  southern  beach  is 
exposed  to  the  full  sweep  of  the  ocean  from  the  southeast,  but  is  not 
materially  affected  thereby.  The  maximum  height  of  crest  is  20.86 
feet,  the  maximum  height  17.92  feet  above  mean  low  water. 

For  about  1,900  feet  of  its  length,  from  A  to  E  on  the  plan,  it  is  pro- 
tected by  a  stonewall  reported  to  have  been  built  by  the  United  States 
Government  early  in  the  present  century;  its  outlines  are  well  defined 
in  the  sections  shown  on  the  plan  by  cross  shading  firom  B  to  0  and  from 
I)  to  E.  Between  A  and  B  it  is  covered  by  a  drift  of  sand  upon  which 
is  now  a  growth  of  beach  grass,  and  between  C  and  D  it  is  bflried  under 
coarse  gravel.  This  wall  forms  the  backbone  of  the  isthmus;  the 
exposed  section  from  B  to  C  is  about  16  feet  wide,  formed  of  two  parallel 
dry  rnbblestone  walls  with  the  intervening  space  filled  with  cobblestones 
and  gravel.  It  is  reinforced  by  a  highway  alongits  northerly  side,  built 
of  clay  and  stone,  about  30  feet  in  width  and  faced  on  the  northerly  side 
by  a  substantial  dry  rubbieatone  wall  with  its  top  in  about  grade  16 
feet  above  mean  low  water.  It  is  in  good  condition,  and  the  uniform 
weatherworn  condition  of  the  hand  rail  and  supports  which  surmount  it 
indicates  that  it  has  stood  lor  many  years  unaffected  by  the  sea. 

Gross  sections  through  the  narrowest  parts  of  the  isthmus  are  devel- 
oped on  the  accomx>tuiying  plan. 

There  is  no  record  in  this  office  of  any  former  survey  having  been 
made  here,  but  such  comparison  as  can  be  made  of  this  survey  with 
the  records  of  an  examination  made  in  1884  indicates  that  the  condi- 
tion of  the  isthmus  has  not  materially  changed  since  that  time. 

The  act  of  June  3, 1896,  provides  for  this  survey  "with  a  view  to 
improving  the  harbor  by  building  a  seawall  to  protect  the  isthmus,'' 
and  for  an  estimate  of  the  cost  of  the  improvement. 

There  appears  to  be  no  local  demand  for  the  improvement  of  the 
harbor,  and  it  is  diflRcuU  to  conceive  of  how  it  could  be  improved,  and 
therefore  no  estimate  of  cost  is  submitted. 

Under  date  of  July  13, 1889, 1  had  the  honor  to  report  to  the  Depart* 
ment  as  follows: 

After  a  carefUl  ezatnlnation  of  the  neck  of  land  at  the  head  of  HaTl>lehead  Bay,  I 
ato  satiafled  that  there  is  not  the  least  prospect  of  the  sea  erer  making  a  breach  in 
it  to  the  iignry  of  the  harbor.  Any  extension  of  the  wall  alonj;  it  would  only  he 
of  benefit  to  the  highway,  in  which  the  tiovemmeut  has  no  speoial  interest. 

I  see  no  reason  now  to  change  this  opinion. 
Very  resiwctfuUy,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  GoU,  Corps  of  Engineerg, 

The  Chief  of  Engineers, 

United  States  Army. 
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B  26. 

SURVEY  OF  LYNN  HARBOE,  MASSACHUSETT8,  AVITH  A  VIEW  TO  SFX3UB. 
ING  A  CHANNEL  300  FEET  WIDE  AND  15  FEET  DEEP  AT  LOW  WATER. 

[Printed  In  Honm  Doe.  No.  20,  Firty  flnh  CoDgreas,  first  bomIod.} 

Office  op  the  Chief  op  Engineers, 

Unitbd  States  Army, 
WashingtoHj  J).  C,  April  14, 1897, 

SlS!  I  bave  the  honor  to  snbmit  the  accompany  ins  copy  of  report, 
dated  March  29, 1897,  with  map^*  by  Lieut.  Col.  9.  M.  Mansfield,  Oorps 
of  Engineers,  giving  the  results  of  a  survey  of  Lynn  Harbor,  Massa- 
chusetts, with  a  view  to  securing  a  channel  300  feet  wide  and  15  feet 
deep  at  low  water,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

This  harbor  is  now  being  improved  by  the  General  Government,  the 
existing  project  providing  for  the  dredging  of  a  channel  through  the 
outer  and  inner  bars  200  feet  wide  and  10  feet  deep  at  mean  low  water, 
for  the  building  of  a  training  wall,  if  necessary,  to  keep  the  outer  chan- 
nel open,  for  ocassional  dredging  of  the  inner  channel,  and  for  the 
extension  of  the  inner  channel  4(K>  feet  witliiu  the  harbor  line,  and  to 
excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet  deep  at 
mean  low  water.  0p  to  the  present  time  the  necessity  for  the  training 
wall  has  not  been  apimrent^  as  the  improved  chanud  has  held  fairly 
well  to  the  dimensions  dredged. 

A  contract  has  been  authorized  for  completing  the  existing  project 
under  the  provisions  of  the  river  and  harbor  act  of  June  3, 1890,  appro- 
priating $20,000  for  the  improvement  of  this  harbor,  and  the  work  of 
dredging  will  be  completed  this  set^n. 

The  plan  submitted  by  Colonel  Mansfield  for  sccnring  a  channel  300 
feet  wide  and  15  feet  deep  at  mean  low  water  contemplates  the  di-edg- 
ing  of  the  outer  and  inner  channels  and  the  construction  of  the  training 
wall.   The  cost  of  the  proposed  work  is  estimated  at  $441,813.07. 

In  transmitting  the  report  to  this  ofBce  Oolonel  Mauafl^d  stated  as 
follows: 

TI1C  Iftrge  eTpenditnre  reqaired  to  execute  the  Improvement  enlled  for  Is  eeareely 

justified  by  the  interests  of  ortmmeroo  involved.  By  rofereuiw  to  my  last  anunal 
report  it  will  be  Been  thnt  duriug  the  past  tlirce  years  there  has  been  »  steady  aud 
comparatively  largo  inore-ose  in  the  commerce  of  the  port,  and  because  of  complaints 
of  the  insnflicicuoy  of  depth  of  water  and  consequout  gronnding  of  voasels,  1  am  of 
opioiou  that  the  harbor  ie  worthy  of  improvement  to  a  certain  extent,  hot  not  to 
too  degree  oalled  for. 

Tho  great  cost  of  the  proposed  improvement  is  due  to  the  widaning  of  the  present 
200-(oot  channel  to  300  feet. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brifj.  0€H.f  Chief  of  Engineers^  V,  8,  Army, 

Hon.  B.  A.  Al^er, 

Secretary  of  TV«r. 


report  of  lieut.  col.  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Jioston,  Masa.j  Afarck  1897. 

General:  In  compliauce  with  instructions  of  September  6, 1896, 1 
bave  the  honor  to  submit  the  following  report  (aticompanied  with  a 

•  7  Not  reprinted.   Printed  in  llouso  Doo.  No.  28,  Fifty-fifth  Congraes,  lirst  eeeaion. 
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tracing)  of  the  snrver  of  Lynn  Hai:bor,  Masaachasetts,  with  a  view  to 
seoaring  a  channel  300  feet  wide  and  15  feet  deep  at  low  water,  as 
provid€«  for  in  the  river  and  harbor  act  of  Jane  3, 1896. 
The  accompauyiug  chart  of  the  harbor  is  compiled  from  snrreys 

made  by  the  tXnited  States  engineers  in  the  development  of  the  harbor 
improvements  heretofore  made,  and  a  survey  of  the  entrance  to  the 
harbor  made  under  provisions  of  tliis  act  September  5  to  10, 1896,  and 
is  based  upon  an  extended  survey  made  under  the  direction  of  Maj.  0. 
W.  Raymond,  Corps  of  Engineers,  in  1883.  It  correctly  exhibits  the 
present  condition  of  the  harbor  and  offers  ample  data  for  developing 
the  proposed  channel  and  estimating  the  cost  thereof. 

At  present  the  channel  shown  upon  this  chart  has  a  width  of  200  feet 
and  depth  of  10  feet  at  mean  low  water,  except  for  a  distance  of  about 
2,000  feet  at  its  inner  end  where  the  width  is  only  150  feet.  A  contract 
is  now  authorized  for  completing  the  project  under  the  provision  of  the 
act  of  Jane  3, 1896,  appropriating  920,000  for  continuing  the  Improve- 
ment, and  the  work  of  dredging  will  be  completed  this  season. 

The  provision  for  a  training  wall  is  in  force,  bat  ap  to  the  present 
time  its  necessity  has  not  been  apparent,  for  the  improved  channel  has 
held  fairly  well  to  the  dimensions  dredged.  It  is  not  unlikely,  however, 
that  when  the  channel  is  enlarged  to  the  dimensions  proposed,  the 
necessity  for  the  training  wall  may  be  urgent,  and  on  the  tracing  I  have 
slightly  modified  its  position  to  conform  to  the  new  conditions. 

The  estimate  for  a  obannel  300  feet  wide  and  15  feet  deep  at  mean  low  water  la  to 
dredge  from  the — 

Outer  channel   350,  712  cnbic  yarda  in  scows. 

Inner  channel   993, 933  cnbic  yards  iu  scows. 

Total  1,344,645  cnhioyard8,at  25  cents  peronbio  yard....  «336, 161.25 

For  trainiog  wall  (estimated  by  The  Board  of  Engineers  Id  1884)   65, 487i  00 

401,648.25 

Engineering  expenses  and  oontingenelei,  lOper  cent   40,161.S! 

Total   441,818.07 

Bespectfally  submitted. 

S.  M.  Maksfibu), 
Lieut.  €olj  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Ch^f  of  SngineerSf  U.  8.  A. 


B  37. 

SUBVET  OP  WEYMOUTH  (BACK)  RTVEIt,  UASSACHUSETTS,  FROM 

HINGHAM  BRIDGE  TO  MANTCS  WHARF. 

[Printed  In  Honse  Doo.  ITo.  12,  Ftfly-flfth  Congresi,  first  ncBtAon.] 

Offioe  of  the  Chief  of  BNOiNEiBBS, 

United  States  Army, 
Washington,  J).  C,  March  22,  1897, 
Sir:  I  have  the  honor  to  submit  the  accompanyiTig  copy  of  report, 
dated  March  15,  1897,  with  map,*  by  Lient.  Col.  8.  M.  Mansfield,  Corps 
of  En^neers,  upon  the  resnlts  of  a  survey  of  Weymoath  (Back)  Biver, 

*  Not  reprinted.   Printed  in  Honse  Doo.  No.  12,  Fifty-flftb  Congress,  first  session. 
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MaBsaclinsetts,  from  Hingham  Bridge  to  Mann'B  wharf,  made  to  comply 
with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

Colonel  Mansfield  states  that  no  preliminary  examination  or  report 
has  previously  been  made  concerning  this  portion  of  the  Weymouth 
liiver;  that  the  shoal  water  limits  navigation  to  a  very  small  class  of 
vessels,  and  to  the  ]>eriod  of  high  water;  and  that  no  commerce  of  any 
importance  exists  at  present. 

The  plan  of  improvement  submitted  provides  ibr  obtaining  a  channel 
60  feet  wide  and  i  feet  deep,  with  a  view  to  accommodating  the  trans- 
portation of  coal  and  bnilding  materials  np  to  Mann's  wharf.  The 
proposed  work  is  estimated  to  cost  $49,834.01. 
Very  respectfully,  your  obedient  servant^ 

John  M.  Wilson, 
Brig.  Oen.,  Chi^  of  Ungineertj  U.  S.  Army, 

Hon.  B.  A.  ALasR, 

Secretary  of  War. 


bsfort  of  lieut.  col.  b.  h.  hansfisld,  oobps  of  ehoinbebb. 

United  States  Enoinbek  Oppicb, 

Bostony  Ma8g,y  3farch  15^  1S97, 

General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Weymouth  (Back)  Kiver,  from  Hingham  Bridge  to  Mann's 
wharfj  Massachusetts^  with  an  estimate  of  the  cost  of  improvement, 
made  in  compliance  with  the  requirements  of  section  9  of  the  river  and 
harbor  act  of  June  3,  and  with  your  instructions  of  September  6, 1896. 

Weymouth  (Back)  Kiver  empties  into  Ilingfaam  Bay,  Boston  Harbor, 
Massachusetts.  The  lower  portion  of  the  river  was  surveyed  in  1890, 
and  a  project  for  improving  the  channel  np  to  the  Bradley  Fertilizer 
Company's  wharf  was  submitted  by  me  February  7, 1801. 

The  section  of  the  river  covered  by  the  present  survey  extends  the 
former  survey  throngh  Hingham  Bridge  to  Mann's  wharf,  a  distance  of 
about  2f  miles.    A  base  line  827  feet  lon^  was  measured,  and  21  trian- 
gulatiou  stations  established  in  a  system  on  tlie  banks  of  the  river  and  > 
connected  with  the  triangnlation  of  1890. 

One  hundred  and  seven  ranges  for  sounding  were  laid  out  from  the 
triangnlation  stations  and  7,828  soundings  were  taken,  804  of  which 
were  intersected  with  a  transit. 

The  soundings  on  the  plan  are  selected  from  those  taken  iu  the 
survey.  They  are  expressed  in  feet  and  tenths,  and  are  referred  to 
the  plane  of  mean  low  water  of  Boston  Lower  Htu'bor. 

The  bench  mark  used  was  established  for  the  survey  of  1890,  and  is 
defined  by  three  iron  spikes  driven  iu  the  side  of  the  corner  pile  at  the 
west  end  of  the  outer  race  of  the  Bradley  Fertilizer  Company's  wharf, 
10  feet  above  mean  low  water. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

At  the  present  time  0  feet  draft  can  be  carried  at  mean  low  water 
from  the  mouth  of  the  river  to  the  Bradley  Fertilizer  Company's  wharf, 
in  a  channel  of  a  least  width  of  150  feet;  and  the  approved  project  of 
improvement  provides  for  a  channel  200  feet  wide  and  12  feet  deep  at 
menu  low  water  to  this  wharf,  and  is  now  under  contract 

Opposite  the  upper  end  of  this  wharf  the  river  is  obstructed  by  a  bar 
which  contracts  the  channel  to  a  width  of  ;Jo  feet  between  the  0-foot 
contours  for  a  distance  of  75  feet,  where  it  again  widens  to  ample  nav- 
igable width  and  extends  np  the  river  about  3,700  feet  to  a  point  950 
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feet  b^ow  Hingbam  Bridge,  from  whicli  point  to  the  bridge  the  chan- 
nel rapidly  shoals  to  a  least  depth  of  0.4  foot  in  the  draw. 

Above  the  bridge  the  chaniiel  has  a  greatest  contiDuons  depth  of  2.5 
feet  and  least  width  between  mean  low  water  contonrs  of  80  feet  for  a 
distance  of  about  2,000  feet,  where  it  develops  into  a  series  of  three  deep 
boles  in  which  the  greatest  depth  found  was  36.6  feet  and  embracinff  a 
length  of  channel  about  2,500  feet.  Above  these  holes  no  navigable 
low-water  channel  exists  for  a  distance  of  6,500  feet  to  Mann's  wharf^ 
where  but  6.4  feet  at  mean  high  water  can  be  carried. 

"No  borings  were  made  to  determine  the  character  of  material  in  the 
bed  of  the  river,  as  it  was  not  deemed  necessary.  In  the  event  of 
improvement  gravel  will  be  found  in  the  vicinity  of  Hingham  Bridge 
and  soft  mud  in  the  upper  jmrt  of  the  river. 

The  clear  width  of  opening  in  the  draw  of  Hingham  Bridge  is  24.5 
feet. 

The  topography  and  hydrography  of  the  river  below  the  Bradley 
Fertilizer  Company's  wharf  shown  on  the  plan  was  taken  from  the 
survey  made  by  this  office  in  1890. 

"So  preliminary  examination  or  report  has  ever  been  made  upon  this 
portion  of  the  river.  The  shoal  water  limits  navigation  to  a  very  small 
class  of  vessels,  and  to  the  period  of  high  water.  No  comment  of  any 
importance  exists,  but  to  make  an  Improvement  of  the  river  to  accom- 
moilate  the  transportation  of  coal  and  building  materials  to  Mann's 
wharf,  I  suggest  a  channel  be  made  60  feet  wide  and  4  feet  deep;  this 
will  require  the  removal  of— 

129,439  cubic  yards  of  gravel  and  nrad  in  scows,  which,  at  S5  cmta  per 


cnbie  yardj  will  coat   $45, 308,  ffi 

Add  A>r  otfntugeDciei   4, 5S0. 9B 

Total   49,834.01 

Feet. 

Leiif^h  of  aection  at  Hingham  Bridge   2, 400 

Length  from  deep  holes  to  Manu'^  wharf.   6, 400 

Total  length   8, 800 

Tarda. 

Aroonnt  of  dredging  at  Hingham  Bridge   7, 377 

Amount  of  dnc^ng  from  deep  holes  to  Hann's  wharf   13^  062 

Total  yards  :   139,439 

Bespectfhlly  submitted. 


S.  M.  Mansfield, 
Lieui.  Ool.j  Carps  of  Engineers. 

Brig,  Gen.  John  M.  Wilson, 

Oh^f  of  :Engineer8,  U,  8,  A, 


BaS. 

SUBVET  OF  N£P0N8|:T  BIVEB,  MASSACHUSETTS. 
[Frlntad  in  Hoiue  DoolTo.  81,  Flfty-flfth  Coogress,  first  seHkn.] 

Office  of  ths  Chief  of  Enoineebs, 

United  States  Armt, 
Washington^  D.  C,  April  33,  1897. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  April  17, 1897,  with  map,*  by  Lient.  Col.  S.  M.  Mansfield,  Corps 

'Not  raprinted.  Printed  in  Honee  Dim.  No.  86,  Fifty-fifth  Congreas,  first  seMion. 
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of  Biigioeera,  concerniDg  a  survey  of  Keponset  River,  Massacbasetts, 
provided  for  by  the  terms  of  the  river  and  harbor  act  of  June  3,  1896. 

The  project  of  improvement  presented  provides  for  dredging-  tho 
natural  channel  of  the  river  so  as  to  secure  a  depth  of  10  feet  at  mean 
low  water,  with  width  of  160  feet  from  the  month  to  tlie  railroad  bridge 
at  Nepoiiset;  thence  100  feet  wide  to  tbe  Keponset  Highway  Bridge; 
100  feet  wide  and  G  feet  deep  thence  to  the  Granite  Bridge;  at  least  75 
feet  wide  thence  to  the  sontberly  corner  of  Godfrey's  coiU  wharf  in 
Milton ;  and  50  feet  wide  for  a  farther  distance  of  260  feet.  The  coat 
is  estimated  at  $35,000. 

Very  respectftilly,  your  obedient  servant, 

John  M.  Wilson, 
JBrig.  Oen.f  Chief  of  Bngineersj  U.  S.  Army, 

Hon.  B.  A.  Algeb, 

Secretary  of  War. 


bepobt  of  lteut.  col.  h.  m.  hanbfibli),  oospb  of  bnainbebft. 

United  States  Enotneeii  Office, 

Boston,  Mass.,  April  17^  1897, 

Genebal:  In  accordance  with  instanctions  of  September  5, 1896, 1 
have  the  honor  to  submit  the  following  report  (accompanied  with  a 
tracing)  of  tho  survey  of  JS^eponset  Biver,  Massachusetts,  aa  provided 
for  in  the  river  and  harbor  act  of  June  3, 1806: 

I  had  the  honor  to  report  nx>on  tbe  preliminary  examination  of  this 
river  October  31, 1892,  and  in  connection  with  the  present- report  I 
would  respectfully  invite  attention  thereto  for  my  reasons  why  this 
river  is  worthy  of  improvement  by  the  General  Government.  Said 
report  is  published  in  the  Beport  of  the  Chief  of  Engineers  for  1893, 
page  800. 

The  improvement  of  this  river  will  benefit  the  large  coal  and  lumber 
interests  located  about  its  mouth,  and  improve  the  facilities  for  reach- 
ing the  wharves  just  below  the  dam  at  Dorchester  Lower  Mills. 

At  the  present  time  7  feet  draft  can  be  carried  at  mean  low  water 
from  the  month  to  Keponset  Bridge,  and  about  3  feet  to  the  head  of 
navigation  at  the  Kcw  York,  Kew  Haven  and  Hartford  (Shawmut 
Branch)  Bridge.  Tho  rise  and  fall  of  the  tide  is  10  feet. 

Three  bridges  cross  tiie  river,  with  draw  op^ings  of  36  feet  in  the 
dear. 

The  chart  submitted  is  compiled  from  United  States  coast  and  geo- 
detic surveys,  the  hydrography  having  been  executed  in  1892-93,  and 
the  wharves  and  bridges  are  corrected  to  date.  The  plan  fairly  repre- 
sents the  actual  conditions,  and  affords  sufficient  data  for  making  a 
project  of  improvement  and  for  estimating  its  cost. 

PROJECT. 

I  recommend  the  improvement  of  tho  natural  channel  of  the  river 
80  that  it  shall  be  10  feet  deep  at  mean  low  water  for  160  feet  in  width, 
from  the  mouth  to  the  railroad  bridge  at  Neponset;  thence  to  the 
Keponset  Highway  Bridge,  ICO  feet  wide;  between  this  latter  and 
Granite  Bridge,  a  distance  of  0^150  feet,  I  would  make  it  100  feet  wide 
and  6  feet  deep ;  thence  for  a  distance  of  6,800  feet  at  least  75  feet  wide 
to  the  southerly  corner  of  Godfrey's  coal  wharf  in  Milton,  and  50  feet 
wide  for  a  farther  distance  of  250  feet. 
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Estimate, 

Dredging  106,885  cubic  yards  la  boowb,  at  80  cents  per  enbio  yard  $32, 065. 50 

OoutingeDoies  and  engineering  expenses   2, 934. 50 

Total   ^,000.00 

XiespectfitUy  sabmitted. 

8.  M.  Mansfield, 
Lieut,  Cohj  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  J^ngineersj  U.  8.  A. 


B  ag. 

SUEVEY  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 
[Printed  In  Hoiue  Doc.  No.  30,  Fifty-fifth  Cwngress,  first  aesaiou.] 

Obfioe  of  thb  Ghbsp  07  Enoin^ers, 

United  States  Abhy, 
Washington,  D.  C,  April  29, 1897. 

SiB:  I  liare  the  honor  to  Bubmit  the  accompanying  report  of  April 
24, 1897,  with  map,*  by  Lieut.  Col.  8.  M,  Mansfield,  Corps  of  Engineers, 
of  the  results  of  a  Barvey  of  harbor  at  Flymontb,  Mass.,  made  to  com- 
ply  with  the  requirements  of  the  river  and  harbor  act  ot  June  3, 18t)G. 

Plymouth  Harbor  has  heretofore  been  improved  to  the  extent  of  pro- 
viding a  channel  from  the  outer  anchorage  ^Cow  Yard),  150  feet  wide 
and  0  feet  deei>,  mean  low  water,  \rith  a  turning  basin  in  front  of  the 
town  wharves  866  feet  long  and  150  feet  wide. 

The  Airther  improvement  proposed  by  Colonel  Mansfield  is  to  pro- 
vide, in  the  vicinity  of  the  Middle  Ground  or  Splitting  Knife  Shoals, 
where  a  sharp  turn  occurs,  a  channel  250  feet  wide  and  9  feet  deep  at 
mean  low  water  to  facilitate  navigation,  and  to  redredge  the  basin,  all 
at  an  estimated  cost,  iucludiug  contingencies,  of  $8,716,95. 

In  transmitting  this  report  Colonel  Mansfield  states  that  in  his  opin- 
ion the  harbor  is  worthy  of  improvement,  and  the  expense  Is  justified  by 
the  interests  of  commerce  involved. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Gen.,  Chi^  of  Mngineera,  U.  8.  Army, 

Hon.  K.  A.  Alger, 

Secretary  of  War. 


bepobt  of  lieut.  ool.  s.  m.  mansfield,  oobps  of  enoinebbs. 

United  States  Enginebb  Office, 

Boslfin,  Ma$a.y  April  24, 1897. 
General:  In  accordance  with  instructions  of  September  5, 1896, 1 
have  the  honor  to  submit  the  following  report  (with  a  plan)  upon  the 
survey  of  Plymouth  Harbor,  Massachufietts,  as  provided  for  in  tlie 
river  and  harbor  act  of  June  3, 1896. 
Plymooth  Harbor  has  heretofore  been  improved  to  the  extent  of  pro> 

*  Not  reprinted.  Printed  in  Honae  Doc.  No.  89,  Fifty-fifth  CongreM,  flnt  sesBlon. 
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Tiding  a  channel  from  the  outer  anchorage  (Cow  Yard),  which  is  a  com- 
mon anchorage  ground  for  Plymouth,  Kiogatun,  and  Duzbnry,  150  feet 
wide  and  i)  feet  deep,  mean  low  water,  with  a  turning  basin  in  front  of 
the  town  wharves  860  feet  long  and  150  feet  wide. 

Tn  my  preliminary  examination  report,  submitted  October  29, 1894, 
and  which  is  published  iu  the  Annual  lEeport  of  the  Chief  of  Engineers 
for  the  year  181)5,  page  040,  it  is  stated  that  the  then  condition  of  the 
harbor  and  dredged  channel  is  only  fairly  satisfactory.  The  removal 
of  the  Sliddle  Ground,  which  is  a  serious  obstruction,  and  a  portion  of 
the  Splitting  Knife  Sboals  to  ease  the  sharp  bend  from  the  main  cban- 
wl  at  the  entrance  to  the  di-edged  channel  will  result  iu  a  great 
impioTeuieut.  It  has  been  found  that  the  silt  and  sewage  brought 
down  by  Town  .Creek  empties  directly  into  the  dredged  basin  and  has 
cHiised  some  shoaling,  and  this  deposit  most  be  xwriodically  removed, 
if  the  depth  of  9  feet  is  to  be  maintained.  Such  a  shoaling  has  once 
been  removed  since  the  basin  was  dredged,  and  farther  dredging  is  uow 
requireti. 

No  change  is  apparent  in  the  position  and  dimension  of  the  Middle 
Ground  or  Splitting  Knife  Shoals,  or  of  the  bar  at  the  east  end  of  the 
Middle  Ground,  and  it  is  proposed  to  provide  in  this  vicinity,  where  a 
sharp  turn  occurs,  a  channel  250  feet  wide  and  9  feet  deep  at  mean  low 
water  to  facilitate  navigation,  and  this  will  necessitate  the  removal 
from  a  por:ion  of  each  of  the  shoals  and  of  the  bar  at  the  east  end  of 
the  Middle  (xronnd  of— 

Ifl,  082  rnbio  yarAs,  at  90  cenfaipcT  rubio  yiurd  f6, 724. 60 

For  rediedgtng  the  basiu,  7,338  cubic  yards,  at  30  cents  per  cnbio  yard  ...   2, 190. 90 

7,924.50 

Engineering  expenses  and  contingencies,  10  per  cent   792. 45 

Total   8,716.35 

ItespectfuUy  submitted. 

S.  M.  Mansfibld, 
Lieut.  Ool.j  Oor^a  of  Engineers, 

Brig.  Gen,  John  M.  Wilson, 

Chief  of  EngineerSf  U.  S.  A, 


B  30. 

SURVEY  or  PKOVINCETOWN  harbor,  MASSACHUSETTS,  WITH  A  VIEW 
OF  ERECTlNa  A  DIKE  FOR  THE  FBOTECTION  OF  THAT  HARBOR. 

{Printed  In  notue  Uoo.  "So.  8,  IIAy-aflh  CoBgrMH.  first  sewlon.] 

Office  of  the  Ohibf  of  Engineebs, 

United  States  Arht, 
Washington,  J),  (7.,  March  10,  1897. 

SiK:  I  have  the  honor  to  submit  the  accompanying  copy  of  rei>ort, 
dated  March  1, 1897,  with  map,*  by  Lieut  Col.  S.  M.  Mansfield,  Cori>8 
of  Engineers,  of  the  resnlts  of  a  survey  of  Provincetowu  Harbor,  Mass., 
with  a  view  of  erecting  a  dike  for  the  protection  of  that  harbor,  made  to 
comply  witli  the  provisions  of  the  rirer  and  harbor  act  of  Jane  3, 1886. 


*  Not  reprinted.   Printed  iu  Honse  Doc.  No.  8,  llfby-flfth  CongneB,  flnt  aeaslon. 
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The  plan  Bnbniitted  by  Oolouel  Mansfield  for  the  protection  of  this 
harbor  provides  for  riprap  along  the  inside  of  the  narrowest  part  of  the 
neck  of  sand  connecting  the  maiiilaud  and  Long  Point,  this  location 
I  being,  in  his  opinion,  the  proper  one  at  present  for  the  protection  of  the 

harbor.   The  cost  of  the  proposed  work  is  estimated  at  $13,201). 
Yery  respectfttUy,  your  obedient  serrant, 

John  M.  Wilson, 
Briff»  Oen.j  Chief  of  Engine&rs^  U.  8.  Army. 

Hon.  K.  A.  Algeb, 

Secretary  of  War. 


bepobt  of  lieut.  col.  s.  m.  mansfield,  oobps  op  engineers. 

United  States  Engikeek  Office, 

Boston^  Mass.,  March  J,  1897. 

Genekal:  In  compliance  with  instructions  of  September  5, 18!)6, 1 
have  the  honor  to  submit  the  following  report  (accompanied  with  a 
tracing)  of  the  survey  of  Frovincetowu  Harbor,  Massachusetts,  with 
a  view  of  erecting  a  dike  for  the  protection  of  that  harbor,  as  provided 
f<ur  in  the  river  and  harbor  act  of  June  3, 1896: 

The  survey  was  made  in  October,  1896,  and  its  range,  because  of  the 
limited  funds  at  my  disposal,  was  coiifioed  to  making  a  careful  and 
detailed  examination  of  such  portions  only  as  would  clearly  show  the 
necessity  fur  additional  works  for  defense  agaiust  impairment  of  the 
harbor,  and  the  probable  location  of  such  works. 

Frovincetowu  Harbor  is  at  the  extremity  of  Cape  Cod,  40  miles  soutlt- 
east  of  Boston  Harbor, 

The  location,  the  accessibility  of  the  harbor,  and  its  well-protected 
anchorage  entitle  it  to  be  ranked  as  one  of  the  most  imjiortaut  harbors 
of  refuge  upou  the  Atlantic  Coast.  From  the  north  and  west  it  ia 
sheltered  by  the  mainland,  and  through  the  south  and  east  it  is  sepa- 
rated from  the  ocean  by  a  narrow  ueck  of  sand  of  varying  width,  ter- 
minating at  Long  Foint  on  the  south  side  of  the  harbor  entrance.  It 
has  an  anchorage  area  of  about  675  acres,  with  a  deptli  of  18  feet  or 
more  at  mean  low  water. 

House  Point  Island  Flats  lie  to  the  southwest  of  the  harbor,  between 
it  and  the  narrow  neck  of  sand,  covering  800  acres  and  measuring 
about  5,600  feet  across  to  the  sea.  At  high  water  these  flats  are  over- 
flowed, and  the  only  barrier  then  between  the  harbor  and  the  ocean  is 
this  neck  of  sand,  varying  in  width  from  145  feet  to  400  feet  through  a 
length  of  about  8,000  feet.  Its  narrowest  portion  is  the  location  where 
lear  of  injury  to  the  harbor  is  felt. 

A  close  survey  was  made  of  4,100  feet  of  the  neck  in  this  locality;  22 
cross  sections  were  leveled  at  intervals  of  200  feet  along  the  base  line 
X  Y  from  low  water  ou  the  ocean  side  to  low  water  of  the  harbor. 

To  define  the  present  position  of  the  edge  of  House  Foint  Island 
Flats  and  determine  their  condition,  3,687  sqnndings  were  taken  over 
43  ranges,  and  of  these  soandings  378  were  intersected  with  a  transit 
from  shore  stations.  The  bench  mark  is  the  top  of  the  foundation  at 
the  southeast  corner  of  Centenary  Church  in  Provincetown,  and  is  30.17 
feet  above  mean  low  water.  The  soundings  are  recorded  upon  the 
chart  in  feet  and  tenths.  The  high-water  Hue  elsewhere  ui>ou  theehart 
is  taken  from  the  United  States  Engineer  survey  of  1886. 


Digiiized  by 


880       REPORT  OF  TH£  CHIEF  OF  ENGINEERS,  U.  ARMY. 


COaiPABXSON  WITH  FORMER  SURVEYS. 

A  comparison  of  this  survey  with  tbe  elaborate  one  by  Col.  J.  D. 
Grabam  in  1835  shows  that  the  low- water  line  and  the  6  foot  contour  of 
House  Poiut  Island  Flats  have  moved  northward,  but  the  12-foot  con- 
tour and  deex)er  contours  are  essentially  the  same  in  the  two  surveys, 
indicating  that  in  the  period  of  sixty-one  years  which  has  elapsed  there 
has  been  no  encroachment  on  the  valuable  deep-water  anchorage  of  the 
harbor  by  any  advancement  of  these  flats. 

The  mean  high  watec  lines  on  the  ocean  sideof  the  neck  opposite  the 
flats  are  essentially  identical  in  both  snrveys.  The  threatening  danger 
is  not  to  be  looked  for  coming  fi'6m  the  ocean  sid&  but  rather  Iroin  tbe 
harlwr  side,  where  the  comparison  of  snrveys  shows  that  the  high- 
water  line  is  receding  and  encroaching  npou  the  narrow  sandy  barrier 
between  the  harbor  and  ocean.  A  reference  to  some  intermediate  sur- 
veys and  the  observations  of  recent  years  show  that  the  movement  is  a 
continuous  one. 

Comparative  cross  sections  show  extensive  wear  above  mean  high 
water  and  a  lowering  of  the  height  of  this  barrier  as  the  result  of  storm 
winds  and  waves,  and  indications  of  a  natural  tendency  to  repair  dam- 
age after  the  storms  have  passed.  Most  important  of  all,  however,  is 
the  evidence  which  satisfies  as  that  the  forces  actiug  upon  tbe  ocean 
side  of  this  barrier  have  no  disposition  to  break  through  it. 

The  prevailing  drift  of  sand  is  along  the  shore  toward  Long  Point,  as 
is  clearly  indicated  on  the  chart,  showing  a  tendency  toward  adding  to 
rather  than  catting  from  the  beach  in  the  locality  we  are  considering. 

Gomparisons  with  surveys  latex  tiban  1835  show  no  essential  change 
in  the  elevation  of  Uonse  Point  Island  Flats. 

The  survey  was  made  "with  a  view  of  erecting  a  dike  for  the  protec- 
tion of  tbe  harbor.** 

Tbe  popular  idea  at  Proviucetown  is  that  a  dike  should  be  built 
along  the  line  from  Stevens  Point  to  House  Point  Island,  and  thence  to 
Lobster  Poiut,  and  such  a  dike  has  been  officially  suggested.  Kefereuce 
to  it  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
188G,  page  574,  where  a  plan  and  an  estimate  are  8ni>plied. 

This  location  lends  itself  naturally  and  easily  to  the  sitnation  as 
viewed  on  tbe  chart,  and  would  appear  to  round  up  tbe  harbor  in  fine 
shax>e.  It  is  not  improbable  that  a  dike  here  would  have  the  very 
opposite  effect  to  that  desired,  and  would  be  an  injury  rather  than  an 
improvement  to  the  harbor.  Should,  however,  this  dike  be  bnilt,  the 
dei'ense  of  Long  Point  can  not  safely  be  abandoned,  for  tbe  destruction 
of  tbis  barrier  would  prmluce  changes  in  the  conditions  and  currents 
evidently  too  dangerous  to  be  risked  unless  absolutely  nettessary. 

Works  for  tbe  defense  of  tbis  barrier  were  undertaken  about  tea 
years  ago,  and  have  been  successful,  the  harbor  remaiuiug  in  excellent 
condition,  with  no  sign  of  deterioration. 

It  is  plain  that  so  long  as  tbe  present  conditions  are  preserved  no 
injury  to  tbe  harbor  is  to  be  feared,  and  House  Point  Island  dike 
would  therefore  appear  to  be  unnecessary. 

These  protective  works  should  be  strengthened  immediately,  and  to 
this  end  I  recommend  a  riprap  along  the  inside  of  tbe  neck  where  it 
is  narrowest,  near  Wood  End  Light,  similar  to  tbat  so  successfully 
employed  on  the  outside  of  tbe  jwint  near  Loug  Point  Light,  for  here, 
in  my  opinion,  is  tbe  true  line  of  defense  of  the  harbor. 


Digiiized  by 


APPENDIX  B — fiEPOST  OF  LIEUT.  COL.  MANSFIELD.  881 


Estimate. 

For  2,000  runniog  &et  of  riiirftp  dike,  6,000  tous  rock,  At  ^  i»«r  ton  «12, 000 

ContiugencioB   1,200 

Total   13,200 

BespectfuUy  sabmitted. 

S.  M.  Mansfield, 
Lieut,  Col.t  Corps  of  Engineers^ 

Brig,  Gen.  John  M.  Wilson, 

Chief  of  ^ngineersy  U.  S,  A, 


B  31. 

modification  of  harbor  lines  in  charles  bivek,  at  cambridge, 

massachusetts. 

Office  of  the  Matob, 

Cambridge,  Mass.,  April  21,  1897. 

Dbab  Sib  :  The  city  of  Cambridge,  by  its  park  department,  is  improv- 
ing the  banks  of  Charles  Eiver  by  the  coustructiou  of  a  parkway  along 
the  northerly  shore,  necessitating  filliug  and  protecting  the  batik  of 
the  river  to  a  considerable  extent. 

It  is  proposed  to  so  treat  a  portion  of  the  shore  ftom  Boylston  street 
northwesterly  to  the  land  of  the  Cambridge  Hospital,  The  pier  and 
bulkhead  line  has  been  established  here  by  a  report  and  plan,  approved 
by  the  Secretary  of  War,  March  17, 1890.  This  line  is  made  up  by  a 
series  of  straight  lines,  Ibrming  angles  at  their  chaugea  of  direction. 

In  order  to  give  a  more  pleasing  and  artistic  effect  to  the  lines  of  the 
imrkwny  at  this  point,  it  is  derared  to  lay  out  the  banks  and  finish  them 
with  reference  to  the  red  line  shown  ou  the  plan,  departing  slightly 
from  the  pier  and  bulkhead  line  of  1890.  No  solid  filling  is  intended  to 
be  placed  outside  the  line  shown  in  red. 

The  consent  of  the  harbor  aud  laud  commissioners  of  this  State  has 
been  obtained  to  the  modification  here  asked  for,  and  the  further 
approval  of  the  line  by  the  War  Department  is  now  desired. 
Yours,  very  respectfully, 

Altin  V.  SOBTWSLL,  Mayor. 

Hon.  BussELL  A.  Aloeb, 

Secretary  of  War. 

[Second  indorMmeut.] 

Office  Chief  of  Enhineebs, 

U.  S.  Army, 
April  42,  1897. 

Bespectfhlly  referred  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, for  report. 
To  be  returned. 

By  command  of  Brig.  Oen.  Wilson: 

A.  MAOEJiNZIB, 

Lieut.  CoL,  Corps  of  Engines. 

[Third  iudocMwent.] 

U.  S,  Bn&ineeb  Office, 

Boston,  Ma»8.,  May  3, 1697, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A. 
I  can  see  no  objection  to  the  modification  of  the  harbor  line  on  Charles 
Biver  as  proposed  herein,  and  recommend  that  the  retiuest  be  granted. 
ENG  97  56 
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It  is  believed  there  will  be  no  material  alteration  in  the  volaine  of  the 
UdaX  prism  effected  thereby. 

S.  M.  Manspibld, 

Lieut.  Col.f  Corps  of  Engineers. 

[Fourth  indoFMment.  j 

Ofpiob  Cbisb  of  Ehginbsbb, 

U.  S.  Abmy, 

May  6,  1897. 

Bespectfhily  returned  to  the  Secretary  of  War. 

The  mayor  of  Cambridge,  Mass.,  requests  that  the  harbor  lines  in 
Charles  River,  established  by  the  Secretary  of  War  March  17,  1890,  be 
modified  in  part  from  Boylstou  street  northwesterly  to  the  laud  of  the 
Cambridge  Hospital,  as  shown  in  red  on  the  accompanying  blue  print, 
for  the  purpose  of  facilitating  the  construction  of  a  parking  along  the 
northerly  shore  of  the  rivei*. 

Lieutenant- Colonel  Mansfield,  to  whom  the  application  was  referred, 
recommends  in  preceding  indorsement  that  the  request  be  granted,  he 
being  of  opinion  that  the  proposed  change  in  the  lines  will  result  in  no 
material  alteration  in  the  volume  of  the  tidal  prism  affected. 

Concurring  in  the  views  and  recommendation  of  Colonel  Mansfield, 
it  is  recommended  lAat  the  proposed  modiffcation  in  the  lines  be 
approved^  and  that  the  Secretary  place  Ms  approval  uimu  the  blue 
print,  which  has  been  prepared  for  bis  signature. 

John  M.  Wilson. 
Brig.  Oen.,  Chief  of  Ungineerij  U.  8.  Army. 

[Note. — The  lines  referred  to  in  the  above  letter,  and  shown  on  the 
map  accompanying,  were  approved  by  the  Secretary  of  War  under  date 
of  May  8, 1897,  the  approval  being  indicated  on  the  map.] 
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IMPROVEMENT  OF  RIYKBS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 


REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  E2fGINEERS,  OFFICER  IN 
CSAJtGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


UIPKOVBMBNTS. 


1.  Harbor  of  refuge  at  HyanniB,  Massa- 

chuHetts. 

2.  Harbor  of  refage  at  Nantucket,  Mas- 

nachasetts. 

3.  Martbas  Vineyard,  imier  harbor  at 

EdgartowD.  Maasaohiuettfi. 

4.  Harbor  at  Vineyard  Haven,  Maasa- 

cbuaetts. 

5.  Woods  Hole  ChanDel,  Massacbtuetts. 

6.  New  Bedford  Harbor,  MaseaobaBetts. 

7.  Cauapitsit  CbaDuel,  MaasaohaBetts. 

8.  Tanuton  River,  MassachnsettB. 

9.  Sakonnet  River,  Rhode  Island. 

10.  Pnwtucket  River,  Rhode  Island. 

11.  Providenoe  River  and  Narragausett 

Bay,  Rhode  Island. 


12.  Green   Jacket   Shoal,  Providence, 

Rhode  Island. 

13.  Wiokford  Harbor,  Rhode  Island. 

14.  Newport  Harbor,  Rhode  Island. 

15.  Harbor  of  refnge  at  Point  Judith, 

Rhode  laland. 

16.  Entrance   to   Point   Judith  Pond, 

Rhode  Island, 

17.  Harbor  of  refuge  at  Bloek  Island, 

Rhode  Island. 

18.  Great  Salt  Pond,  Bloek  Island,  Rhode 

Island. 

19.  Removing  sunken  Tessels  or  eraft 

obstmoting  oi  endanguing  naviga- 
gation. 


EXAMINATION. 

20.  Channel  thiongh  Conanlcnt  Island,  Narragansett  Bay,  Rbode  Island. 

8UKVEY8. 

21.  Channel  in  New  Bedford  Harbor,  I  23.  Sakonnet  Point,  Rhode  Island. 

Massachusetts.  2i.  Easterly  breakwater  to  shore,  Point 

22.  Mount  Hope  Bay  and  Fall  River  Har-  Jcdith  Harbor  of  Refuge,  Rhode 

bor,  Massaohusetts.  |  Island. 


Unitbd  States  ENaiNEBR  Opfice, 

N'ewport,  K.  J.,  July  15,  1897. 
General:  I  have  the  honor  to  transmit  herewith  aunual  rex)ort  on 
river  aud  harbor  works  under  my  charge  at  close  of  fiscal  year  ending 
Jane  30, 1897. 

^rst  Lieut.  Oharles  H.  MoEinstry,  Oorpa  of  Engineers,  has  been  on 
dnty  under  tiie  direction  of  this  office  during  the  year. 
Very  respectfully,  your  obedient  senrant, 

D.  W.  LOOKWOOD, 

Major,  Ooiyi  of  Engine&rs. 

Brig.  Gen.  John  M,  Wilson, 

Chief  of  EngiTieera,  V.  8.  A, 

883 
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C  I. 

« 

HAHBOH  OF  KEFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hjannis  lies  on  the  south  shore  of  the  peninsula  of 
OapeOod,  about  16  miles  to  the  westward  of  the  heel  of  the  cape, 
and  is  an  important  harbor  of  refuge.  (For  map  see  page  692,  Aunu^ 
Beport  of  1384.) 

The  mean  rise  and  fall  of  the  tide  is  about  3.75  feet. 

Original  condition. — Before  improvement  it  was  an  open  roadstead, 
exposed  to  soatherly  storms. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
area  protect^  by  the  breakwater  covered  ouly  about  47  acres. 

Present  project. — The  present  project,  that  of  1884,  provides  tor  the 
deepening  to  15.5  feet  at  mean  low  water,  by  dredging,  of  about  3G 
additionfu  acres  of  protected  area,  to  be  limited  on  the  west  by  a  line 
running  due  north  from  the  western  end  of  tlie  breakwater,  and  on  the 
north  by  a  line  running  parallel  to  the  breakwater  and  1,500  feet  from 
it,  leaving  a  berm  of  100  feet  along  the  northern  side  of  the  breakwater, 
at  a  cost  estimated  in  1884  at  $45,743.20.  A  plan  of  the  works  may  be 
found  at  page  5C0,  Annual  Beport  of  the  Chief  of  Engineers  for  1885, 
and  page  804  of  1893,  and  further  information  at  page  621  of  1885. 

Amount  expended  and  resultn  to  June  30j  189(>. — Id  tbe  years  1827- 
1838  a  breakwater  of  riprap  granite,  1,170  feet  long,  was  constructed, 
covering  an  anchorage  of  abont  175  $icres,  the  entrance  to  which  had 
a  depth  of  abont  16.5  feet.  In  the  yean  1852-1882  extensive  repairs 
were  made  in  increasing  the  width  of  its  base  and  the  size  of  the  stone 
forming  its  sides  and  top.  One  hundred  and  twenty-tliree  thousand 
three  hundred  and  fifty  dollars  and  sixty-two  cents  was  spent  on  this 
work.  The  total  amount  expended  ou  the  present  project  up  to  June 
30, 1896,  was  $34,403.07,  by  which  20  acres  of  the  30  had  been  deepened 
to  15.5  feet,  and  a  contract  for  about  $2,000  worth  of  dredging  was 
made  with  the  Hartford  Dredging  Company,  of  Hartford,  Conu.,  at  17.3 
cents  per  cubic  yard,  under  date  of  Ai)ril  13, 1895. 

Operations  during  the  past  fiscal  gear. — The  work  of  dredging  under 
the  above  contract  was  commenced  August  3  and  completed  Augnst  29, 
1890.  Eleven  thousand  seven  hnndred  and  forty  cubic  yards  of  mate- 
rial were  excavated,  adding  about  1.2  acres  to  the  area  dredged.  Under 
authority  of  Department  indorsement  of  August  25, 1896,  the  contractor 
continaed  the  dredging  a  few  days  to  use  up  a  small  available  balance 
of  fiinds,  removing  3,041  cubic  jwrds  of  mat^ial.  Amount  exiMndsd, 
$2,996.95. 

A  contract  for  dredging  under  the  1896  appropriation  was  entered 
into  on  September  14, 1896,  with  the  Hartford  Dredging  Company,  of 
Hartford,  Conn.,  at  21  cents  x>er  cubic  yard. 

This  work  was  in  the  local  cliarge  of  Mr.  Edward  Parrish  as  assistant 
engineer,  with  Messrs.  C.  O.  Abell  and  James  D,  Hamilton  as  inspectors. 

Work  required  to  complete  the  existing  project. — The  work  still  required 
to  complete  the  existing  project  is  tbe  completion  of  the  dredging  to  a 
depth  of  15.5  feet  over  the  remaining  14  acres  of  the  proposed  anchorage 
area. 

Operationa  contemplated  for  thejiseal  year  ending  June  30, 1898. — It  is 
proposed  to  apply  tbe  balance  on  haud  and  the  next  appropriation 

toward  the  completion  of  the  anchorage  area  inside  the  breakwater. 

Hyannis  Harlior  ia  in  tlio  Bamstalile  collootion  thstrict,  aoil  Baniataliln  io  tb« 
nearest  port  of  entry.  The  amount  of  revenue  coUeoted  at  Barnstable  in  the  last 
caUaidar  year  was  $130.66. 
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The  main  valaa  of  the  harbor  ia  for  a  harbor  of  reftige.  The  uearest  light^honae  Is 
Hyannis  Light;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  TSavr  Bedford, 
Uaas. 

Money  atatement. 

July  1, 1896,  bdancn  nnexitcnded   $9, 179. 13 

From  sales   20.68 

9,199.81 

June  30, 1897,  amount  expended  during  fisoal  year   2, 996. 95 

July  1, 1897,  biilance  unexpended.   6,203.86 

Jnly  1, 1807,  amount  covered  by  uncompleted  contracts   4, 800. 00 

July  1,  1897,  balunee  available   1, 402. 86 

{Amontit  (ratimated)  required  for  completion  of  existing  project   2, 162. 00 

Amount  that  can  be  profitably  expended  in  fisoal  year  ouding  June  SO, 1899  2, 162. 00 
Submitted  in  compliance  irith  requirements  of  sections  S  of  river  and 
harlior  aots  of  1866  and  1867  and  of  sundry  civil  act  of  Jnuo  i,  1897. 


AHOTIHTS  APPROPiUATKD. 

Prerious  projecU. 


March  2, 1827   $10,650.00 

April  30, 1830   6,517.82 

March  2, 1831   8,400.00 

July  3, 1832    7,600.00 

March  2, 1833   5,000.00 

June  28.  1834..-   10,000.00 

March  3, 1835   9,000.00 

Miirch3, 1837    5,000.00 

Jiily7,1838    8,764.00 

Aagnat  30, 1852   5, 000, 00 


July  11, 1870   $12,000.00 

March  3, 1871   10,000.00 

March  3, 1873   10,000.00 

jQno23, 1>*74    5,000.00 

June  18, 1878    3,000.00 

March  3, 1879   2,600.00 

March  3, 1881   6,000.00 

TotaL   123,431.82 


Slotting  project. 

August  5,  1886   $10, 000. 00 

August  11,  1888   10, 000.  00 

September  19,  1890    8, 000-  00 

July  13, 1892    6,000.00 

August  17, 1894  ,   8, 500. 00 

June3,1896   6,000.00 


Total   43,500.00 

Beceived  ftom  sale  of  material   20. 68 


Total   43,530.68 


AbBti^aet  of  prmoaaU  rtcetved  and  opened  August  S9,  (896,  hy  Mai.  D.  W.  Lockieood,  liorpm 
of  Engimttrt,  for  dredging  for  improving  harbor  at  HyaHnU,  Matt. 


Kuie  RDd  ndilnsa  of  bidder. 


Tlie  JlMtTord  Dredging  Co.,  Hartfohl,  Coira. 
ThoB.  A.  Scott,  N«w  Iiondon,  Caan  


oabloyard. 


I0.21 


Contract  awarded  to  The  Hartford  Dredging  Company 

Google 
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Coniraots  in  force. 


OontnotoF- 

D>t«of 
appronL 

Tooominaiee 

To  oompieta. 

Apr.  SO,  UBS 
Oct.  U,UBe 

aJiiliel,18K 
bHiy  1,18B7 

Smk.  i,im 

Aaic.  l.UBT 

aExtendedtoHirob  15, 18M. 


ft  Extendad  to  Juljr  IS,  18B7. 


OOHHXRCIAL  STATISTICS. 


The  commerce  luriving  and  leaving  Hyannis  Harbor,  Hawaohnaetta,  by  water 
during  the  calendar  year  ending  December  31,  1896,  is  estimated  as  follows  (baa«d 
mainly  upon  reports  received  from  Hr.  Thomas  C.  I>ay,  collector  of  customa,  Bam- 
■table,  MasB.,  and  Haaan.  T.  Crocker  &.  Stmt,  HyanniSj  Mom.)  : 


Clau  of  goods. 

1S91. 

18»2. 

1893. 

ISM. 

1S96. 

18ML 

Tom. 

Ton*. 

6 
2 

1,000 
80 
134 
195 
2,400 
14.600 
60 
270 

Tont. 
15 
2 

9,750 
1 
75 
1,032 
2,850 
14,500 

Tons. 

20 

4,eoe 

BO 

6, 000 
30 

4.000 
800 
100 
150 
200 
30,000 
60 
8,200 

1,000 
300 

m 

682 
U,SSS 

190 
1,800 
13,200 

aoo 

2.900 
18,000 

114 
200 

460 

200 

2,000 
300 

300 

ToUl  

19,  SSe  ,     20,  000 

1 

43,000 

18.036 

22,525 

24,220 

New  transportation  companies  established  daring  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Chaiaoter  or  elm  of  urvke. 


Steam: 

Frofgbt  naiiily  

PaitHenger  mainly — 

Fishing  

TagB  

Pleaanre  iNHtta  

Freight  

FishlDg  boatH  

Pleasan  bouta,  laroe. 
Pleasure  boata,  amall 
Barges...  , 


Nnntber. 


80 
»> 

200 
l.OOO 

100 
700 
400 
800 
20 


draft. 


tounage. 


TbfM. 
160 
250 
BO 
100 
IS 

260 
6 
100 

s 

60 


C  2. 


HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Kantncket  Harbor  i8  the  only  well-protected  liarbor  on  Kantacbet 
Sound  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  and  ProTincetown,  a  distance  of  about  liM  miles,  except 
the  small  harbor  of  Hyannis,  on  the  other  (the  north)  side  of  Nantucket 
Sound.  The  navigation  of  this  sound  is  intricate  and  dangerous  by 
reason  of  numerous  shoals.  Nantucket  Harbor  has  a  considerable  area 
vith  a  depth  of  water  in  excess  of  12  feet,  and  the  object  of  the 
improvemeiit  is  to  make  it  a  harbor  of  refuge  for  vessels  plying  between 
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ports  north  and  south  of  Gape  God,  estimated  to  be  50.000  aonnally. 
In  the  memorial  to  Gongress  on  vhich  the  flrat  appropriation  far  this 
harbor  of  refage  was  based  it  was  stated  that  more  than  dOO  vessels 

had  been  wrecked  in  the  vicinity  of  the  island.  (For  map  of  harbor 
see  page  423,  Annual  Report  of  1880,  and  page  576  of  Eeport  of  1885.) 

The  mean  rise  and  fall  of  the  tide  is  aboat  3  feet. 

Original  conditions, — At  the  adoption  of  the  present  project-no  jetties 
existed,  and  the  chaunel  entrance  was  barred  by  a  sho^  of  1.5  miles 
width  on  which  there  was  only  6  feet  depth  of  water  at  low  tide,  the 
chaunel  being  very  crooked  aud  subject  to  changes  in  location. 

Pretent  prt^eet. — The  present  approved  project,  that  of  1880,  as  modi- 
fled  in  1885,  provides  for  the  construction  of  two  jetties  as  training 
walls,  one  on  each  side  of  the  harbor  entrance,  planned  so  as  to  allow 
the  tidal  current  to  assist  in  sconriug  out  and  maintaining  a  good  chan- 
nel, aud  for  the  completion  of  the  work  by  dredging  where  necessary, 
to  obtain  a  depth  of  from  12  to  15  £Bet  at  low  water  in  this  channel,  931 
at  a  total  coat  estimated  in  1886  at  1375,000. 

A  plan  of  the  works  may  be  fottnd  at  page  578,  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  and  page  806  of  1893;  and  further  infor- 
mation at  page  436  of  1880,  page  544  of  1881,  page  595  of  1884,  and 
pages  663,  575,  678  of  1885. 

Amount  expended  and  results  to  June  30, 1896. — The  funds  appropri- 
ated from  1829  to  1844,  $45,734.75,  were  expended  in  ineffectual  dredg- 
ing of  an  entrance  channel.  The  amount  expended  on  the  present 
project  up  to  June  30, 1896,  was  $213,410,37,  by  which  the  west  jetty 
had  been  built  to  3,955  feet  length  of  full  height,  and  strengthened  and 
leveled  up  at  points  where  it  had  settled  and  been  somewhat  washed 
down ;  the  east  jetty  had  been  bnilt  up  to  its  fall  height  for  a  length  of 
834  feet  from  the  shore  end,  then  the  fbandation  laid  for  a  length  of  191 
feet,  then  came  a  gap  of  160  feet,  then  1,300  feet  raised  to  half-tide 
level,  then  2,145  feet  raised  to  1.6  feet  below  low-tide  level,  and  a  por- 
tion of  the  core  and  facing  laid  for  an  additional  distance  of  210  feet, 
the  total  length  from  the  shore  end  being  4,840  feet. 

There  is  now  a  depth  of  8  feet  in  the  channel,  which  before  improve- 
ment was  limited  to  6  feet. 

Operations  during  the  past  fiscal  year. — The  amount  expended  during 
the  past  fiscal  year  was  $3,881.41. 

No  work  was  in  progress  at  the  commencement  of  the  fiscal  year,  A 
contract  for  jetty  work  under  the  1896  appropriation  was  entered  into 
on  September  28,  1896,  with  Messrs.  S.  &  E.  S.  Belden,  of  Hartford, 
Conn.,  at  $1.93  per  ton  for  placing  stone  at  the  outer  end  of  the  east 
jetty,  aud  $2.47  per  ton  for  building  ap  to  its  fhll  height  that  portion 
of  the  east  jetty  that  had  been  built  np  to  half-tide  leveL  Under  the 
provisions  of  this  contract,  the  contractor,  dnring  the  month  of  Sep- 
tember, 1896,  placed  1,230  tons  of  stone  at  the  outer  end  of  the  east 
jetty,  completing  this  part  of  the  contract,  and  bringing  that  portion  of 
the  jetty  np  to  the  level  of  1.5  feet  below  mean  low  water  and  building 
a  mound  of  heavy  stone  to  protect  a  lantern  staff  near  the  present  end 
of  the  jetty. 

For  dimensions  of  jetty  and  method  of  construction  see  Annual 
Report  of  the  Chief  of  Kngineers  for  1896,  part  1,  page  C27. 

In  December,  1896,  during  an  unusually  severe  storm,  a  breach  was 
made  between  the  ocean  and  the  head  of  the  harbor,  at  what  is  called 
the  "  Haulover."  lieports  thereon  were  submitted  in  January  and  Feb- 
ruary, aud  a  more  detailed  report,  after  a  careful  examination  of  the 
existing  conditions,  was  submitted  in  May,  1897. 
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The  breaob  does  not  appear  to  have  caused  any  perceptible  change 
in  the  depth  of  water  at  the  harbor  entrance,  bnt  to  avoid  nEurowing 
this  entrance  too  mnch  while  the  breachway  was  operative  it  was 
deemed  advisable  to  expend  the  balance  of  present  appropriation  in 
extending  the  west  jetty,  and  a  supplemental  contract  was  entered  into 
with  the  present  contractors  providing  for  this  extension;  the  price 
of  stone  per  ton  being  the  same  as  x^rovided  for  similar  work  on  east 
jetty,  to  wit,  $1.93. 

Active  operations  were  commenced  by  the  contractors  on  Jnne  12, 
1897,  and  1,650  tons  of  stone  were  deposited  in  the  west  jetty,  extend- 
ing the  same  by  about  300  feet  of  partial  section. 

A  light  was  maintained  near  the  outer  end  of  each  Jetty  during  the 
year. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assist* 
ant  engineer. 

Work  required  to  complete  ths  existing  project — The  work  required  to 
complete  the  existing  project  is  the  raising  of  the  incomplete  parts  of 
the  east  jetty,  the  further  extension  of  both  jetties,  and  the  excavation 
by  dredging  of  so  much  of  the  channel  as  may  not  be  excavated  by 
tidal  scour. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1898. — It 
is  proi>osed  to  extend  the  west  jetty. 

Nantucket  ia  in  the  Nnntncket  collection  diBtrict  and  is  a  port  of  entry.  No  reTe> 
Hue  was  collected  darius  the  laat  caleiular  year.  The  valne  of  the  harbor  is  mainly 
as  a  harbor  of  refuge.  The  nearest  light-housea  are  Nantucket  Clilf  and  Branl  Point 
lights.   The  neareHt  fortifioatiou  is  tlie  fort  at  CJnrks  Point,  New  lledford,  Mass. 

Money  statement, 

July  1, 1896,  balance  nnexpendpd  $26,589.63 

Juno  30, 18^,  amount  expended  during  fiscal  year...   ...   3,881, 41 

July  1,  1897,  balance  nnexpended   22,706.23 

July  1,  1897,  oatstnnding  liabilitiM   »3, 585. 33 

July  1,  1897,  amount  covered  by  nnrompleted  contracts   16,441.60 

  20,026.93 

July  1,  1897,  balance  available   2,681.29 

C  Amonut  (estimated)  required  for  oompletioa  of  existing  project   135, 000. 00 

J  AmonntthatcanbeprofltablyexpendodinflBoalyearendingJuneSO,  1B99  100,000.00 
]  Sabmitted  in  compliance  with  Teqniraments  of  aections  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  API>Rr>I>RlAJlED. 

Prerioaa  projects. 


May  23,  1828,  survey   $300.  00 

March  2, 1829   30,000.00 

March  2, 1831   8,265.00 

Julys,  1832   6,000.00 


June  14,  1844.....  $1,169.75 


Total   45, 734. 75 


Existing  project, 

July  14, 1880  $50,000.00  I  September  19, 1890   $25,000.00 

March  3, 1881                             25,  000.  OO  I  Jtilv  13, 1892   25,  000.00 

Augn8t  2,1883                          2.^,000.00  I  August  17. 1894    25,000.00 


July5.1884   10.000.00 

August  5,  1886   15, 000. 00 

August  a,  1888    20,000.00 


Jnne  3,  1896..   20,000.00 

Total   340,000.00 
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Jhstract  of  propotal  received  and  (tpened  September  4,  1896,  of  office  of_  Jfo/.  D.  W, 
lA>ckwood,  Corpe  of  Sngimeera,  for  hredkwater  oonatrHotion  fOr  improring  harbor  at 
Hantuoket,  Maea. 


Nsmn  Mid  nddrau  of  bidder. 

Rate  per  ton  of  2,000 
ponuds. 

Outer  part  JMiddlo  part. 

1 

*l.n  1  $2.47 

Contrar^t  nwardeil  to  8.  &  E.  S.  Belden. 


Contraet  inforee. 


Contnwttor. 

Date  of 

To  conutuiDca. 

To  complete. 

Atonterond 
of  east  jotty. 

Balance  of 
vork. 

g.  &,  E,  S.  Beldan  

Oct.  13.1896 

Oct.  16,  18»B 

May  15,1887 

1)00.  15,1807 

COHMKRCIAL  STATISTICS. 

The  commerce  anivliie  and  leaving  Kantncket  Harbor,  Hassacbnsotts,  by  water 
daring  the  calendar  year  ending  December  31,  1896,  ia  estimated  as  follows  (baaed 
mainly  upon  reports  received  from  Mr.  Joseph  W.  Clapp,  collector  of  customs) : 


Claiwof  goods. 


Tobacco  *■•(*■■• 

Rice  

Graiim  and  forage............ 

Vogetablea  and  tmck...  

Ltve  Block  and  prodneta  

FlHh,  oj'Htoni,  etc  

Naval  atorefl  

Lninber  and  products  

Cool,  mlDentla,  and  prodacta. 

FertiliBers  

Uaolilnery  

Oenerai  merohandise  

Sundries  


Total. 


1891. 


Tona. 
76 
a 

612 


1,016 
6,301 
10 
77 
226 
1,200 


1892. 


50 


1,G00 
7,000 
1,000 
150 
1,600 
1,800 


»,«2S  I  18,709 

I 


1893. 

1894. 

1895. 

1896. 

Ton*. 

Tont. 

Ton*. 

Tont. 

70 

40 

3D 

60 

40 

2 

3 

6O0 

650 

371 

B90 

000 

600 

415 

340 

16 

20 

6 

6 

400 

460 

500 

400 

10 

10 

S 

3 

1,500 

1,600 

1,000 

1,200 

7, 500 

8,000 

7,000 

8,000 

GOO 

400 

480 

1« 

100 

160 

30 

2,000 

],5U0 

1,560 

1,660 

1,600 

2,000 

160 

218 

600 

14,956 

13,630 

11,«Z4 

14,488 

New  transportation  companieB  established  daring  the  year,  none. 
The  vessels  entering  ana  leaving  this  waterway  are  as  follows  (eaoh  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  olaaa  of  serrioe. 


Steam; 

Freight  and  paaaenger 

Freight,  mainlv  

PaMsengcr,  mainly .... 

Fishing  

Tags  

I'leaanre  boato  , 

Sail: 

Freight  , 

Flehlag  boats  

Pleasure  l>oata,  large . . 
Pleaaure  boats,  amall.. 
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IMPROVEMENT  OF  MARTHAS  VINEYARD  INNER  HARBOR,  AT  EDGAETOWN, 

MASSACHUSETTS. 

The  inner  harbor  at  Edgartown  lies  in  the  northern  part  of  the  water- 
way or  strait  that  separates  Chapaquiddick  Ishmd  from  the  east  end  of 
Marthas  Vineyard.   It  extends  southward  about  1.5  miles  from  Cbapa 
quiddick  Point,  opposite  Edgartown,  and  averages  about  one-flfth  of  a 
mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  euti-auce  and. 
the  resulting  velocity  of  the  tidal  currents  make  it  difHcult  to  reach  or 
leave.  (For  map  of  this  harbor  see  House  Ex.  Doc.  ^o.  59,  Fifty-flrat 
Oongresa,  first  session.) 

Original  condition. — At  the  adoption  of  the  present  project  the  middle- 
groand  shoal  carried  only  about  6  feet  depth  of  water,  and  was  a  very 
tronblesome  obstruction. 

Flan  of  improvement — The  present  approved  'project,  that  of  1889, 
provides  for  the  removal  to  10  feet  depth  at  low  water  of  a  "middle- 
ground"  shoal  in  the  central  part  of  the  inner  harbor;  all  at  a  total  cost 
estimated  in  1893  at  #7,000. 

A  description  of  the  works  may  be  found  at  page  588,  Annual  Beport 
of  the  Chief  of  Engineers  for  1«90,  and  a  plan  of  the  same  in  House  Ex. 
Doc.  J^o.  59,  Fifty-first OongresSj  first  sessiou,  and  page810,  Annual  Re- 
port of  1893:  and  other  special  information  at  page  809,  Annual  Keport 
of  1803. 

Amount  expended  and  resulU  to  June  30^  1896. — The  total  amount 
expended  on  the  i)re8ent  project  up  to  June  30,  189C,  was  $4,863.81,  by 
which  about  three-fourths  of  the  shoal  had  been  dredged  to  full  depth, 
and  a  contract  for  abont  $1,200  worth  of  dredging  was  made  with  the 
Uarttord  Dredging  Company,  of  Hartford,  Conn.,  at  27.5  cents  per  cubic 
yard,  under  date  of  April  13,  1895. 

Operations  during  the  past  fiscal  pear. — The  amount  expended  during 
the  past  fiscal  year  was  $2,130.19. 

The  work  of  dredging  was  commenced  by  the  contractor  in  July,  1896, 
and  com])leted  the  samemontb.  Six  thousand  four  hundred  and  eighty- 
five  cubic  yards  of  material  was  removed,  completing  all  contract  work, 
and  removing  all  of  the  middle-ground  but  a  small  jMrtion  (about  one- 
tenth  of  the  area)  on  its  eastern  side. 

This  work  of  improvement  was  in  the  local  charge  of  Mr.  E.  Parrish, 
as  assistant  engineer,  with  Mr.  C.  O.  Abell  and  Mr.  James  D.  Hiunilton 
as  inspectors. 

Work  r^uired  to  complete  the  ejciating  project. — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remaining  por- 
tion of  the  middle-ground  to  a  depth  of  lU  feet  at  mean  low  water. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  1898. — AH 
funds  being  exhausted,  no  work  is  contemplated  for  the  coming  year. 

EdgartowD  is  in  the  Edgartown  collection  district  and  fa  a  port  of  entry.  The 
amouQtof  revenue  collected  there  daring  the  last  calendar  yewr  whb  $438.46.  The 
netu^at  light-houae  la  the  Edinrtowu  Light.  The  neaieflt  fortitloation  Is  the  fort  mt 
Clarka  Pmut,  New  Bedfortt,  Haas. 


Money  st4ttement. 

Jnly  1.         balan'te  unexpended  

June  30, 1897,  omonnt  ezpM)d«l  during  flacal  year.*. . 


«2, 136. 19 
2,136.19 
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AHOUinS  APPROPRIATED. 


Eziatimg  pnjeet. 

September  IS,  1890  *2,000 

Jalyl3,  1892    2,500 

August  17, 1894   2, 500 

Total   7. 000 


Contract  in  force. 


Otntnutor. 

Date  of 
■pproTftl. 

ToMmmeoce. 

Toownpletc 

Apr.  SO,  1805 

Jonel.lSUA 

Sapt.  1,1808 

aExtended  to  ICansh  15, 1806. 


COHHBHCIAL  STATISTICS. 

The  commerce  arriving  and  leaving  Edgartown,  Marthas  Vineyard,  Mass.,  by 
water  daring  the  calendar  year  ending  December  31,  1896,  is  estimated  as  follows 
(baaed  maiuly  npon  reports  received  froni  Mr.  Abr^iam  Osbom,  collector  of  customs, 
EdgartoTii,  Mass.): 


Claw  of  gooda.  , 

1891. 

1882. 

18U. 

18H. 

1895. 

1806. 

2, 500 
30 
3 
000 
100 
126 
1,200 

TVM. 

30 
000 
1 

3,000 

Ton*. 
000 
76.6 
.5 

:i,760 

55 
120 
1,450 

10 
600 
4,700 

70 

50 
6,060 
3,300 

Tont. 
2, 760 
65 
5 

1,300 
225 
160 

2,000 

Ton*. 
2,800 
«0 
8 

1,500 
250 
175 

3,300 

30 

2 

2,690 
60 
72 
847 

150 
2.000 

4,800 
4,076 
M 
St6 
4,12S 
2,112 

8.'o66 
2,500 
00 
600 
9,000 

»,soo 

8,000 
8,000 
75 
40 
11,000 
12,000 

8,000 
S,ftiO 
80 
50 
12,000 
12,600 

4,000 
75 

600 
7,000 

800 

31,  on 

84,400 

18,S5S 

19.831 

40,800 

48,801 

New  transportation  companies  established  daring  tlie  year,  none. 

The  vessels  entering  ana  leaving  this  waterway  ore  as  follows  (each  entrance  and 

departure  together  being  counted  as  one) ; 

Cbsraotor  and  olasa  of  aarvloe. 

Number. 

AverBse 
draft; 

Avera^ 
toanage. 

Steam: 

Fut. 

Tona. 

625 

9 

3^ 

GO 

1Q.5 

80 

80 

9 

00 

100 

11 

140 

200 

8 

85 

Sailr 

500 

8 

130 

13,600 

S 

3.5 

600 

4 

20 

8,600 

3 

S 

50 

1« 

900 
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IMPBOTEHENT  OF  VINEYABD  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  sonthern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance,  known  as  East  Clioji  and  West 
Chop,  is  about  1.25  miles,  and  iVom  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  Is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  1.75  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  940  acres,  of  which  some 
657  acres  have  a  depth  of  not  less  than  16  feet  The  mean  rise  and  fall 
of  the  tide  is  1.7  feet. 

Original  condition. — At  the  month  of  the  harbor  the  wearing  away 
of  the  chops  by  the  action  of  tlie  waves  in  storms  had  been  noted  for 
many  years.  The  former  site  of  a  light  house  on  West  Chop  had 
entirely  disappeared.  The  debris  was  carried  by  the  current  into  the 
harbor,  where  it  formed  shgals,  which  were  gradually  impairing  the 
anchorage  capaciiT',  especially  in  the  upper  part  of  the  harbor.  (For 
map  of  harbor  see  p.  580  of  Annual  Report  of  1887.) 

Plan  of  improvement — The  present  approved  project,  that  of  1887  as 
modified  in  1889,  provides  for  the  protection  of  the  chops  (or  headlands) 
from  erosion  and  the  intervening  harbor  from  being  filled  by  the  eroded 
material^  the  whole  to  be  done  by  means  of  stone  sea  walls  and  jetties, 
to  be  built  along  the  beach  in  front  of  tlie  blufftt  at  both  headlands, 
all  at  a  total  cost  estimated  in  1889  at  $60,orK). 

A  description  of  the  work  maybe  found  at  page  594,  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  page  577  of  1887,  and  page  612  of 
1889,  and  a  map  of  the  same  at  page  812  of  1893. 

Amount  expended  and  results  to  June  30, 1896. — The  amount  expended 
to  June  30,  1896,  was  $42,762.18,  by  which  there  had  been  built  a  sea 
wall  960  feet  long,  a  jetty  60  feet  long,  and  5  small  spurs  extending 
back  from  the  sea  wall  to  the  foot  of  the  bluff  on  the  East  Ohop,  and 
a  sea  wall  880  feet  long  and  3  jetties,  150, 135,  and  280  feet  long,  a 
wharf,  and  a  short  stone  breakwater  60  feet  in  length  near  the  end  of 
the  wharf  on  the  West  Chop. 

OperatiwM  during  the  past  Jiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $71.12. 

A  contract  for  a1>out  $13,000  worth  of  work,  in  constructing  jetties 
and  riprap  walls,  was  entered  into  with  Mr.  William  8.  White,  of  Rock- 
land, Me.,  under  date  of  April  10, 1897,  at  the  rate  of  $1.95  per  ton  of 
stone  in  position  on  the  East  and  West  chops. 

Under  the  provisions  of  the  above  contract,  the  contractor  commenced 
work  on  June  21, 1897,  and  placed  388  tons  of  stone,  resulting  in  the 
building  of  270  feet  of  the  riprap  wall  to  be  constructed  along  the  low 
^ater  line  in  front  of  the  bluff  on  the  east  side  of  the  West  Chop. 

For  dimensions  of  walls  and  details  of  construction,  see  Annual 
Report  of  Chief  of  Engineers  for  1890,  part  1,  page  632. 

This  work  was  in  the  local  charge  of  Mr.  Ed  wara  Parrish  as  assistant 
engineer,  with  Mr.  Arthur  J.  Obor  as  inspector. 

U'orifc  required  to  complete  the  existing  project. — ^The  work  required  to 
complete  the  existing  project  is  the  completion  of  these  systems  of  jet* 
ties  and  sea  wall,  for  land  protection  at  both  chops. 
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Operations  contemplated  for  tke  fiscal  year  ending  June  30, 1898. — It  ia 
proposed  to  complete  the  project. 

Vine/ard  Haven  is  in  the  Edgartown  oolleotioa  district.  Edgartowu  is  the  nearest 
port  of  entry.  The  amount  or  rerenne  collected  at  Edgartown  in  the  last  calendar 
year  was  $438.46.  The  nearast  Ilght-honaes  are  those  on  East  and  West  ohops.  The 
nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford,  Maaa. 

Money  statement. 


July  1,  1896,  halonce  unexpended   $14,287.82 

Jnne  30, 18OT,  amonnt  expended  during  fiscal  year   71. 13 


July  1, 1897,  balance  unexpended   14, 166. 70 

July  1,  1897,  outstanding  Uabilitiee   $872. 16 

Jnly  1, 1897,  amount  covered  by  nnoompleted  contracts   11, 243. 40 

  12,115.66 


July  1, 1897,  balance  araUable   3, 061. 15 


Amount  (eetimated)  required  for  completion  of  existing  project   3,000.00 

Amounttbat  can  beproKtabl^  expended  iu  fiscal  yeat  ending  June  30, 1899  3, 000. 00 
Submitted  in  oompliiuice  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiTil  act  of  June  4, 1887. 


AMOUNTS  APFBOriUATKD. 


Existing  project. 


AngMt  11, 1888   $25,000 

September  19, 1890   10, 000 

July  13,  1882    7,500 

Augnstl7,189*   7,500 

June  3, 1896    7,000 

Total  .-   57.000 


AJtuira^  of  proposals  received  and  opened  March  35, 1807,  fry  if<y.  D.  W.  Loeheood,  Corps 
of  Engineers,  for  constructing  jetties  and  riprap  walis  for  improtfing  harbor  at  Vine- 
yard Haven,  Mass. 


Bate  per 

NROie  and  sddm 

H  of  bidder. 

ton  of 
2,000 

pounds. 

1 
2 
3 

1.96 
8.45 

Contract  awarded  to  Wm.  S.  White. 


Contract  in  form* 


CoBttHtor. 

IlMtoof 
■pproraL 

TooonmLBnoe. 

To  complete. 

Apr.  a.  1897 

Hxy  1,1897 

KoT.    1, 1897 
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COHMBRCIAX  STATIBTICS. 


The  oominerce  arriving  and  leavinja;  Vineyard  Haven  Harbor,  HaHaohnaetts,  hj 
water  dnring  the  calendar  year  ending  December  31, 1896,  li  eatlmated  as  foUowa 
(based  mainly  npon  reports  received  ftom  Mr.  Max.  Wagner,  Weather  BoxeftuSerriofl^ 
Vineyard  Haven,  Maes.) : 


Clanof  goodi. 


1801. 


U92. 


1808. 


U0i. 


1BS6. 


U0C 


Cotbm  and  prodnett. 

Tobnoeo  

Bice. 


ck. 


Grain*  and  foraoe. . 
Tegetabtea  and  snu 

Live  atock  and  prod  acts  

Flab,  oyatera,  etc  

fiaviil  atorea  

Lnnborandprodncto  

Coal.  mlnenuB,  and  prodnota- 

Fertllliera  

Haobinary  

Oenandmamhaitdlse  

Sundrlea  ... 


Total 


Tant. 


12 
42 
2,1«5 
12 
170 
MM 


Timt. 
20 
15 
45 
2,5U0 
16 
200 
500 


0,000 
50 
100 
4,140 
1,000 


2,500 
8,000 
60 
100 
S,OOU 
1,600 


14,200 


Tmt. 
20 
lb 
46 
2,500 
15 
200 
600 


2,500 
8,000 
SO 
100 
5,000 
1.600 


20,445  I  20,445 


Tont. 
40 
15 
45 

800 
15 

200 

600 
«0 

3S0 
62,000 
50 


6,000 


36 
16 
60 
1,100 
80 
ISO 

no 

10 
900 
<7,000 
40 
60 
8,600 


60,075  ]  58,581 


00 
5 
U 

1.500 
« 
3,010 
48,000 
100 
fiO 
8,000 
1.500 


<^515 


New  transportation  companies  established  daring  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departare  togeUier  being  counted  as  one) : 


Cbaraoter  or  olaas  of  aorvioa. 


Steam: 

Frelgbt  and  paesenger 

Freight  mainly  

PoBseager  maialy ...... 

ITiahlDg  

Tuga  , 

Pleasure  boats  

Sail: 

Freight  

FlahlDgboata  

Pleaaare  boata,  large. . , 
Pleasure  boota,  anuill  - . 
Barges  


Nnmber. 


800 
400 
■SO 
75 
400 
000 

4,000 
300 
400 
900 
100 


Aversfce 
draft. 


FMt. 

0 
10 
« 
11 
12 
12 

12 
• 

12 
«  I 

17  I 


Avacage 
toDBaga. 


eoo 

1.000 
000 

im 
no 
aoo 

000 
150 
125 
IS 
1,190 


c  s. 

lUPROYEHENT  OF  WOODS  HOLE  CHANNEL,  MASSACHUSETTS. 

This  harbor  ib  on  the  north  side  of  Vineyard  Soand,  and  is  divided 
into  Great  Harbor  and  Little  Harbor.  The  name  of  Woods  Hole  is 
also  applied  to  the  adjoining  strait  or  channel  ^hich  connects  the  vators 
of  Buzzards  Bay  wi^  Vineyard  Soand  and  separates  the  chain  of 
islands  known  as  the  Elizabeth  Islands  from  the  southwestern  extrem- 
ity of  the  peninsula  of  Gape  Cod. 

Original  condition. — Before  improvement  the  entrance  to  Little  Har- 
bor was  obstructed  by  a  bar  with  but  7.5  feet  of  water  on  it  at  mean 
low  water.  Crreat  Harbor  has  ample  depth.  The  site  of  the  wharves 
and  basins  of  the  United  States  Fish  Oommission  and  Hevenne  Marine 
was  a  submerged  point  of  land  extending  from  the  shore  of  the  harbor. 
In  the  strait  the  channels  were  crooked  and  obstructed  by  numeroos 
bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the  tide 
was  ftom  4  to  5  miles  per  hoar. 

Flam  of  improvemeiU,—Th»  project  of  1879  provided  for  making  a 
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channel  tbrongh  the  bar  at  the  entrance  to  Little  Harbor  and  widen- 
ing and  deepening  the  channel  in  the  strait.  The  project  of  1883, 
extended  in  18S4  and  1886,  provided  for  the  constmction  of  a  retaining 
wall  on  the  shore,  a  hollow  ]>ier  and  wharves  tor  the  iiae  of  the  United 
States  Fish  Commission,  and  to  serve  also  as  a  coaling  station  for  ves- 
sels of  the  Eevenxie  Marine  and  other  branches  of  the  pnblic  service, 
and  as  a  harbor  of  refnge,  all  of  which  was  completed  in  1888.  lu  the 
project  of  1895,  which  is  the  present  approved  project,  it  is  proposed 
to  give  the  channel  through  the  strait  and  its  southeastern  branch  a 
width  of  300  feet  and  a  low- water  depth  of  13  feet,  at  an  estimated  cost 
of  $396,000. 

Amount  expended  and  results  wp  to  June  30j  1896. — ^The  amount  ex- 
pended up  to  June  30, 1806,  was  $113,599.92.  The  first  appropriation, 
that  of  1852,  had  been  expended  in  bnildlng  a  breakwater,  which 
proved  beneficial  by  arresting  an  influx  of  sand  into  Great  Harbor. 
With  the  appropriation  of  1879  the  depth  of  water  at  entrance  to  Little 
Harbor  had  been  increased  from  7.5  to  10  feet,  and  a  direct  channel 
made  120  feet  wide  and  9  feet  deep  through  the  strait,  benefiting  greatly 
the  commerce  of  Buzzards  Bay.  The  wharves  and  piers  had  been  com- 
pleted in  1888,  and  a  breach  made  in  the  east  pier  wall  by  storms  and 
the  wharves  had  been  repaired  in  1895.  A  survey  of  the  strait  and 
Little  Harbor  had  been  made,  and  report  with  project  and  estimate  for 
further  improvement  was  submitted  August  17, 1895.  (See  p.  750  and 
p.  72,  Annual  Beport  Chief  of  Engineers,  1895.) 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $21.99.  A  contract  for  ^bout  $18,000  worth  of 
dredging  and  removing  bowlders  was  entered  into  with  Mr.  Ofaarlds 
W.  Johnston,  of  Philadelphia,  Fa.,  under  dateof  April  12, 1897,  at  $7.76 
per  cubic  yard. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish,  as  assistant 

engineer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
comjilete  the  existing  project  is  the  widening  and  deepening  the  channel 
through  the  strait. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1898, — Itia 
proposed  to  expend  the  available  funds  in  widening  and  deepening  the 
channel  through  the  strait. 

Woods  Hole  is  in  the  Barnstable  collection  district.  Now  Bedford  is  the  neareet 
port  of  entry.  The  amount  of  revenue  collected  in  the  lost  calendar  year  was,  at 
Buiistable,  •130.56,  aod  at  New  Bedford,  $100,  735.  85.  The  nearest  light-house  Is 
Nohska  Light.  The  nearest  fortification  is  the  fort  at  Clarks  Foiut,  ^ew  Bedford, 
HasB. 

Money  statement. 


July  1,  1896,  balance  anexpended  «iN),00O.0O 

June  30,  1897,  amomit  expended  daring  fiscal  year   21. 99 


July  1,  1897,  balance  unexpended   19,978.01 

July  1,  1897,  out8t«ndiDg  HabilitieB   $0.50 

July  ],  1897,  amount  oovered  by  nuoompleted  contacts   18, 000. 00 

  18^000.80 


July  1,  1897,  balance  aTailable   1, 977. 61 


A.inonnt  (estimated)  required  for  completion  of  exisfcinff  project   376, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  use 30, 1899  150, 000. 00 
Submitted  in  comiilianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AMOUNTS  APPBOPBIATKD. 

AagQBt  10, 1853   «3, 500. 00 

March  3, 1879    15,000.00 

August  2, 1 882    52, 000. 00 

JuIy5,18S4   25^000. 00 

August  5, 1886    14, 600. 00 

Mftroh2,1895   5,000.00 

Jane8,lSI6   20^000.00 

Total   134,000.00 

December  5,  1695,  unexpended  balance  deposited  to  the  credit  of  the 
United  States  Tieaaurer   400. 08 

Total  i   183,589.92 


Ahairact  o/propowh  r^oeired  and  opMtd  March  SS,  18S7,  hff  Mai.  D.  W.  Ledewood,  Corpt 
of  Engineera,  for  dredging  and  removing  bomlden  for  imprvmg  Wooda  Bole  Ckmnel, 
MattaehMeiia. 


So. 


Nune  and  oddrau  of  Udder. 


B.  a.    J.  a.  Fackwd,  JStw  XorV.  N,  Y.. 


Contraot  aTarded  to  Charles  W.  Johnston. 


Rate  per  cabio  yard. 
Dredging.,  Bowldera. 


2.60 


|7.n 
85.00 


Contract  in  force. 


Contraotor. 

Date  of 
approval. 

To  commence. 

To  oomplete. 

May  e,18»7 

aUay  1,1897 

Dec  81,1887 

a  Extended  to  September,  1S97. 


COMMBKCIAL  BTA'nSTICS. 


The  oommeroe  arriving  and  leaving  Woods  Hole,  Mass.,  by  water  dnriuE  the  cal- 
endar year  ending  December  31,  1896,  in  estimated  ne  follows  (based  mamly  upon 
reports  received  from  Mr.  Walter  D.  Lusoombe,  of  Woods  Hole,  Mass.) : 


daaa  vf  goods. 

1SS4. 

1895. 

1888. 

Tom. 
2,275 
A 
123 
15S 
5 

2.170 
2,025 
100 
1,115 

Tom. 
2,265 
8 
ISO 
225 
5 

4,000 
4,000 
50 

1,082 

Tout. 
3,000 
9 
ISO 

aw 

15 
3,000 
5,000 

75 
1,300 

7,OT5 

11,785 

13,S4« 
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New  transportfttion  eompftuies  ettalilished  daring  the  year,  none. 
The  TOBselB  enterinf^  Rud  leaving  Ihls  waterway  u»  ai  Adlow*  (each  entrance  and 
departure  together  being  eonnted  as  one) : 


Gbaiaoter  or  olaaa  of  ■errioe. 


Steam: 

Freight  and  paaaenger 

Freiebt  maini;  

FiatiTng  

Tags  

PleMnre  boata  

Freight  

FiehTng  boata  

Pleasure  iMata,  large. . 
Pleaaore  boata.  amaU.. 


4 

1 
2 
20 
2b 

SO 
100 

as 


Average 
draft. 


Feet. 
10 
7 
B 
10 
10 

8 
8 
i 

3 


Average 
toBDage. 


Tone. 
(MO 

20 
30 
S50 
100 

150 
H 
15 
i 


C  6. 


IMFBOTEHENT  OF  NEW  BEDFORD  HARBOR,  HASSACHnSETTS. 

Kew  Bedford  Harbor  is  an  estnar^  of  Buzzards  Bay  and  is  the  port 
of  the  cities  of  New  Bedford  and  FairhaveD,  Mass.  Kew  Bedford  is  an 
iinportaut  port  of  entry.  It  is  largely  interested  in  mannfactures,  those 
of  cotton  predominating,  and  has  an  eztenaive  commerce  in  addition  to 
its  whale  flBheries.  The  population  of  Kew  Bedford  and  Vsa.Th.aveu  in 
1S90  was  about  45,000. 

The  mean  rise  and  fall  of  the  tide  is  about  4.2  feet. 

Original  condition. — Before  improvement  the  channel  had  a  ruling 
depth  of  about  12.5  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel  was  winding  and 
about  15  feet  deep. 

Plan  of  improvement. — ^The  project  of  1887,  which  provided  for  a  chan- 
nel 200  feet  wide  and  18  feet  deep  at  mean  low  water  from  Buzzards 
Bay  to  Kew  Bedford,  at  an  estimated  cost  of  $35,000,  has  been  practi- 
cally completed.  The  present  approved  project,  that  of  1895,  provides 
for  dredging  an  anchorage  area  one-half  mile  long,  600  feet  wide,  and 
18  feet  deep  at  mean  low  water  on  the  north  side  of  the  channel  leading 
from  Kew  Bedford  to  Fairhaven. 

A  description  of  the  works  may  be  found  at  page514.  Annual  Beport 
of  the  Chief  of  Engineers  for  1888,  and  a  plan  of  the  same  in  House  Ex. 
Boc.  No.  86,  Fiftieth  Congress,  first  session,  and  at  page  816,  Annual 
Keport  for  1893 ;  also  at  page  672,  Annual  Keport  for  1896,  and  in  Honse 
Ex.  Doc.  Ko.  59,  Fifty-fourth  Congress,  first  session. 

Amount  expended  and  results  up  to  June  30j  1896. — The  total  amount 
expended  to  June  30,  1896,  was  $70,387.99,  of  which  $17,691.37  had 
been  expended  in  1836-1839  in  removing  a  wreck  and  dredging  the  sand 
bar  which  had  been  formed  by  it;  $20,000  had  been  expended  in  1875 
to  1877  in  completing  a  channel  300  feet  wide  and  15  feet  deep  &om  the 
deep  water  above  Palmera  Island  to  the  wharves  of  New  Bedford,  and 
$32,696.62  since  1888  in  deepening  the  channel  to  18  feet  at  mean  low 
water  for  a  width  of  200  feet  from  the  whwves  in  Kew  Bedford  to  the 
deep  water  of  Buzzards  Bay.  The  latter  channel  had  been  neai-ly 
completed. 

A  contract  for  about  $5,000  worth  of  dredging  had  been  entered  into 
with  the  Hartford  Dredging  Company  of  Hartford,  Conn.,  under  date 
of  April  13,  1895,  at  17  cents  per  cubic  yard. 

A  survey  of  the  upper  part  of  the  harbor,  for  use  in  esUmating  the 
EN0  97  67 
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cost  of  an  anchorage  area,  had  been  mad^aud  report  thereon  sabmitr 
ted  November  23, 1895,  and  published  as  HouBe  Ex.  Doc.  Ko.  59,  Fifty- 
fourth  CongresB,  first  session. 

Operations  during  the  past  Jisoal  year. — The  amoant  expended  during 
the  past  fiscal  year  was  $10,255.09. 

The  contract  for  dredging  in  the  IS-foot  channel,  in  progress  at  the 
beginning  of  the  fiscal  year,  was  completed  in  July,  1896,  by  the  removnl 
of  1,246  cubic  yards  of  material,  completing  all  of  the  lower  reach 
excepting  a  small  area  at  Butlera  Mate,  and  all  contract  work  niider 
the  1894  appropriations. 

A  contiuct  for  abont  $8,500  worth  of  dredging  in  the  proimsed 
anchorfwe  area  was  entered  into  with  the  Hartford  Dredging  Com- 
pany, of  Hartford,  Conn.,  under  date  of  September  26, 1896,  at  V2.7 
cents  per  cubic  yard.  Undw  the  provisions  of  this  contract  work  was 
commenced  with  two  dredges  in  March,  1^7,  and  completed  on  Jane 
17, 1807.  Slxl^  eight  thousand  eight  hundred  and  eighty-seven  cubic 
yards  of  material  were  dredged,  adding  11  acres  to  the  18-foot  anchor- 
age area  in  the  harbor,  and  completing  all  contract  work  under  the 
1896  appropriations. 

This  work  was  in  the  local  charge  of  Mr.  E.  Parrish  as  assistant 
engineer,  withO.  O.  Abell,  T.  W.  Kennan,  John  A.  Dill,  and  Philip  S. 
Spooner  as  inspectors. 

Nflir  Bedford  Harlior  is  in  the  New  Bedford  collection  diatriot,  and  ia  a  port  of 
entry.  The  amonnt  of  revenue  collected  in  the  laat  calendar  year  was  $100^35.%. 
The  nearest  llght-hoases  are  C larks  Point  Light  and  the  lights  in  New  Bedford 
Harbor.   The  neueet  fbrtifloation  is  fort  at  Clarks  Point,  MaMachnsettB. 

Money  statement, 

Jnlyl,1896,balaiiceiinexpended   $13,308.38 

Timn  soles   9.00 

12,312.38 

June  30, 1897,  amount  expended  daring  fiscal  year   10, 255. 09 

Jnly  1, 1897,  balance  unexpended   2, 067. 29 

Jo^  1, 1897.  outstanding  liabilities   1, 912. 28 

July  1, 1897,  balance  available   115.08 

f  Amoant  (estimated)  required  for  completion  of  existing  project   47.689.33 

J  Amounttbat  can  be  profitably  expendeuiu  fiscal  year  ending  June30, 1899  47, 688.33 
I  Sabmitted  in  compliance  with  requirements  of  sections  3  of  river  luid 
(.   harbor  octsof  1866  and  1867  and  of  sundry  civil  aotof  Jiine4,  1887. 


AMOnrrs  apj'KOPRIAtkd. 


July  4, 1836   $10,000.00 

July  7, 1838   7,691.37 

March  3, 1876    10, 000. 00 

August  14, 1876    10, 000. 00 

August  11,1888    10,000.00 

September  19, 1890   10, 000. 00 

July  13, 1892    7,500.00 

August  17, 1894   7, 600. 00 

Jime8,1886   10,000.00 


Total   82,691.37 

Reeaived  from  sale  of  material   9. 00 


Total   83,700.37 
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Ahatraciof  propwaU  rtcdv«d  and  opened  September  4, 1996,  at  offioe  of  Mtg.  D.  W.  Lock- 
wood,  Corpt  of  Bngineert,  for  dredging  for  improving  harbor  at  New  BaS^ford,  Man. 


No. 


Namfl  mad  »ddnu  ot  bidder. 


CktlambU Dndzlng  Co.,  FaU  RlTer.UM.... 
The  Hartford  uredglug  Co.,  Hortflird,  Conn. 


lute  per 
cable  yardi 


Omit. 

a.9 

12.7 


Coutraut  awarded  to  the  Hartford  Dredging  Company. 


Contraott  in  force. 


Contcaoton. 

Date  of 
approvaL 

loooramenoe. 

ToGonplete. 

Apr.  SO,  UK 
Oct  ICUM 

a  Jnne  1, 18K 
Maj  1,1897 

Sept  1,1806 
Sept.  1,1897 

aEztoDded  to  Harvb  U,  1898. 


COHHKRCIAI.  STATISTICS. 


The  commerre  arriviDg  and  leaving  Now  Bedford,  Masa.,  by  water  daring  the 
calendar  years  1891-1806  is  estimated  as  follows  (based  mainly  upon  reports  received 
froQi  Mr.  Z.  W.  Pease,  ooUeotor  of  customs,  New  Bedford,  Moss. ) : 


ClsM  of  goods. 

1891. 

1892. 

1803. 

1894. 

1896. 

1806. 

Tona. 

le 

2 

4,090 

Tom. 
14,200 
2 

28,000 
030 
70 
92,000 
2.000 
30,400 
400,800 

TVm*. 
13,500 
5 

21.000 
060 
200 
6,500 

Tom. 
10,600 
14 
24,400 
2,030 
100 
2,878 
1,276 
21,400 
469,000 

31mm. 
9,038 
28 
30, 470 
2,920 
100 
1,783 
1,276 
22,600 
517, 875 
60 
82.100 
11,068 

3W«. 
22.400 
60 
15,000 
7,100 
600 
8,260 

89 

4 

824 
407,036 

i'500 
460,000 

33,600 
050,000 
150 
100,000 

19,000 

15.2S2 
02 

112,000 
52,000 

103,000 
33,000 

89,616 

488,628 

787,000 

029,866 

681,212 

060,423 

841,950 

New  transportation  companies  established  dnring  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  eotrance  and 
departure  together  b«»g  counted  as  onoj : 


Cbsractcr  or  obus  of  serrioo. 


ITumbor. 


draft! 


Average 
tonnage. 


Stoan: 

Freight  and  pastniger. 

Freight  mmly  

^uaenger  mainly  

TngB  

Pleasure  boats...,.,... 
Sail: 

Freight  

Fishing  boats  

Pleasnre  Iwats,  large.  - 
Pleaaoraboata,  bidmI.. 




700 
600 
BOO 
776 
280 

1,260 
660 
400 

1,000 
420 
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mPBOTEUENT  OF  CANAPIT8IT  CHANNEL,  MASSACHUSETTS. 

This  waterway  lies  about  20  miles  south  of  New  Bedford,  running 
between  the  islands  of  Gattyhnnk  and  Nashaweua,  MassachuBetts,  and 
connecting  tlie  waters  of  Vineyard  Sound  and  Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sailboats,  and  also  especially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

Original  condition. — Before  improvement  the  sand  shoals  and  numer- 
ous bowlders  made  this  passage  specially  dangerous  to  the  life-saving 
station  boats  and  othw  shallow  draft  row  and  sail  boats. 

Plan  of  improvement. — The  present  approved  project,  that  of  1891, 
provides  for  the  widening  and  deepening  of  the  present  channel  from 
Vineyard  Bound  to  Bozzurds  Bayj  so  as  to  secure  a  depth  of  6  feet  at 
low  water,  with  a  least  width  of  150  feet  over  its  entire  length,  all  at  a 
total  cost  estimated  in  1803  of  •0,800. 

A  description  of  tbe  work  maybe  found  at  page  645,  Annual  Report 
of  the  Chief  of  Engineers  for  1892,  and  a  plan  of  the  same  in  House 
Ex.  Doc.  No.  69,  Fifty-second  Congress,  first  session,  and  at  page  820 
of  Annual  Beport  for  1893 ;  and  further  special  information  on  page  ' 
Annual  Beport  for  1893. 

Amount  expended  and  results  to  June  30 j  1896. — The  amount  expended 
up  to  June  30, 1896,  was  $5,236.04,  by  which  a  channel  of  66  feet  width 
and  about  5  feet  depth  at  low  water  was  cut  entirely  through  from 
Buzzards  Bay  to  Vineyard  Sound,  and  a  contract  for  about  $3,5^  worth 
of  work  was  entered  into  with  the  Ilartford  Dredging  Company,  of 
Hartford,  Conn.,  under  date  of  April  13, 1895,  at  36  cents  per  cubic 
yard.  The  work  heretofore  has  been  done  by  hired  labor  and  the  use 
of  the  Govemmwit  plant,  the  method  adopted  being  to  loosen  the  yei^ 
compact  material  of  the  bottom  with  dynamite,  and  then  remove  it 
with  a  clam-shell  dredge  at  the  time  belonging  to  the  Qovernment. 

Op^o^MMu  during  the  past  Jlseal  year. — No  fhnds  were  expended  dur- 
ing the  past  fiscal  year. 

As  the  exposed  position  of  this  work  requires  that  it  should  be  done 
during  the  summer  season,  the  contractor  did  not  move  his  plant  to  the 
place  of  work  until  the  29th  of  June,  and  work  was  commenced  the 
following  day. 

Work  required  to  complete  the  existing  project. — The  work  yet  to  be 
done  is  to  deepen  the  channel  throughout  its  entire  length,  the  66-feet- 
width  channel  by  about  1  foot,  and  the  remaining  channel,  of  83  feet  to 
283  feet  width,  by  about  2  feet. 

Operations  contemplated  for  <A«  fiscal  year  ending  June  30, 1898. — It  is 
proposed  to  complete  the  project. 

CanapitBit  Cliannel  la  in  the  New  Bedford  collection  dietriot.  New  Bedford  is  the 
nearest  port  of  entry.  The  amoant  of  revenue  collected  at  New  Bedford  in  the  lost 
calendar  year  waa  9100,736.86.  The  neareet  light-hoiues  are  the  Cattyhnnk  and  tisy 
Head  light-honsee.  The  neareat  fbrtifleatiim  is  fiwt  at  Clarki  Point,  XaasaohoMtta. 


C7. 


Money  statemmt. 


July  1, 1896,  balanoe  unexpended. 


July  1, 1897,  balance  anexpended  

July  1, 1897,  ontstanding  liabllitiee  

Jnly  1, 1897,  amount  covered  by  uncompleted  oontraote 


9107.38 
3,600.00 


8>  607.88 


4,663.96 


July  1, 1687,  halaooe  available. 
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AHOcirrs  approphiated. 


i^jl3,im  $4,800 

Atf^lT.lSM   6>000 

Total   9.800 


Ctmtraci  in  force. 


CoBtraetmr. 

Data  of 

looanmnMe^ 

To  compile. 

bJiiim1,18» 

aXztaidedtoK«rcbl&,lsn  bEztaiidBdto  Jiil7l,U>7. 


OOMinCRCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Cattyhnnk,  Maaa.,  by  water  daring  the  cal- 
endar years  ending  Deonnber  31, 1882-1896,  is  estimated  as  follows  (based  mainly 
upon  xeportB  received  from  Mr.  D.  P.  Boswonh,  Cnttyhnnk,  Haaa.) : 


dan  of  goods. 

tm. 

un. 

I8H. 

1806. 

IBM. 

fbM. 

Tont. 

!IVmi«. 

Tom. 

TaniM. 

1 

2 

1 

2 

I 

2 

8 

IS 

29 

47 

67 

100 

3 

i 

10 

14 

18 

4 

10 

IW 

140 

140 

180 

250 

1,000 

1,100 

2,000 

S 

2 

2.S 

3 

8 

40 

70 

102 

160 

100 

8S0 

GO 

W 

100 

ISO 

2 

6 

K 

& 

2 

20 

250 

103 

200 

2N 

70 

W 

87 

100 

150 

700 

708 

1,633.5 

1,871 

xva. 

Hew  transportation  companies  established  dnring  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (eaon  entrance  and 
departure  together  Iwing  counted  as  one) : 


Charaoter  or  class  oT  service. 


If  amber. 


ATeragB 
draft. 


Arerago 
twiiiage. 


Freight,  mainly  

Tugs  

Plemanreboatfl  

Sail: 

Freigbt  

Fisbfugboata  

Pleuore  boats,  larp) 
Pleaaore  boats,  amall 


105 
W 
100 

75 
1,700 
ISO 
900 


TonM. 


00 
80 


11 
6 

88 
4 


C  8. 


DfPBOVEUENT  OF  TATJNTON  BITES,  MASSACHUSETT& 


This  river  rises  in  Norfolk  Oounty,  Mass.,  and  empties  in  Mount 
Hope  Bay,  a  part  of  Karragaiisett  Bay.   It  is  about  44  miles  in  length. 
The  otfiect  of  the  improTement  is  to  deepen  and  widen  the  channel 
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BO  that  Teasels  of  11  feet  draft  can  at  high  water  go  up  to  the  city  of 
Taanton^  which  for  its  extensive  mannfactnres  requires  large  qnantitiea 
of  coal,  iron,  clay,  molding  sand,  and  other  heavy  articles.  The  rise 
and  fall  of  the  tide  before  improvement  was  5,25  feet  at  Dighton  and 
3.4  feet  at  Taunton. 

Original  condition, — In  its  original  condition  the  channel  was  narrow 
and  obstructed  by  bowlders,  and  from  Berkley  Bridge  to  Taunton  its 
depth  was  not,  in  plaoea,  more  than  5  feet  at  mean  high  water.  A 
Teasel  of  30  tons  burden  was  as  large  as  could  go  up  to  Taunton. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  higli  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  naTigation  by  the  craft  making  use  of  it. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880, 
provides  for  the  widening  and  deepening  of  the  river  so  as  to  secure  a 
channel  of  at  least  12  feet  depth  at  high  water,  wi  th  100  feet  width  from 
its  month  up  to  Berkley  Bridge  (aboTe  Dighton);  thence  12  feet  deptii 
with  80  feet  width  (100  feet  width  at  bends)  up  to  Briggs  Shoal;  thence 
11  feet  depth  with  the  same  width  up  to  the  shipyard;  thence  11  feet 
depth  with  60  feet  width  up  to  the  Weir  Bridge,  Taunton ;  all  at  a  total 
cost  estimated  in  1893  at  $125,000. 

A  plan  of  the  works  may  be  found  at  page  600,  Annual  Beport  of  the 
Chief  of  Engineers  for  1884,  and  page  824  of  the  Annual  Beport  for 
1893;  and  a  later  more  detailed  plan  in  House  Ex.  Doc.  Ko.  86,  Fiftieth 
Congress,  first  session;  and  fhrther  information  at  page  373  of  the 
Annual  Beport  for  1880,  page  519  of  the  Annual  Seport  for  1888,  and 
page  823  of  the  Annual  Beport  for  1893. 

Amount  expended  and  results  to  June  30,  1896.— The  total  amount 
expended  up  to  June  30, 1890,  was  $175,929.77.  The  $63,000  appropri- 
ated from  1870  to  1879  secnred  a  depth  of  9  feet  at  higlx  water  up  to  the 
head  of  naTigation,  (See  p.  376,  Annual  Beport  for  1880.)  By  the 
expenditure  of  the  subsequent  appropriations  the  greater  x>ortion  of 
the  proposed  work  had  been  completed,  so  there  was  a  fairly  good 
channel  with  a  minimum  depth  of  11  feet  at  high  water  from  the  head 
of  naTigation  to  Narragansett  Bay,  but  small  amounts  of  dredging  at 
points  along  the  river  and  the  removal  of  a  few  bowlders  were  still 
needed  to  secure  the  projected  width  and  depth  of  the  channel  throagh- 
ont  its  length. 

Operations  during  ike  pastAseal  year, — ^The  amount  expended  daring 
the  past  fiscal  year  was  $4,580.34. 

A  contract  for  about  $4,000  worth  of  dredging  under  the  1896  appro- 
priation was  entered  into  with  The  Hartford  Dredging  Company,  of 
Hartford,  Conn.,  under  date  of  September  14, 1896,  at-the  rate  of  $1.18 
per  cubic  yard. 

Work  was  commenced  by  the  contractor  in  September  and  finished 
in  October,  1806,  removing  3,355  cubic  yanls  of  material  from  near  the 
mouth  of  Three  Mile  Kiver  and  in  the  Keedles,  completing  all  work 
under  the  contract,  and  widening  and  deepening  the  channel  to  Aill 
dimensions  down  to  the  lower  end  of  the  Keedles,  where  a  smidl  amount 
of  dredging  still  remains  to  be  done. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Farrish,  as  assistant 
engineer,  vith  Mr.  Theo.  McMahnn  and  Mr.  J.  H.  Bostock  as  inspectors. 

Work  required  to  complete  the  existing  prefect, — There  remains  to  com- 
plete  the  existing  project  the  widening  and  deepening  of  the  channel 
at  the  lower  end  of  the  Needles  and  at  a  few  points  below,  and  the 
removal     a  small  amount  of  ledge  rock. 
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Operations  oontemplated  for  the  fiscal  year  ending  June  30, 1898. — It  is 
proposed  to  continue  the  widening  and  deepeningof  the  channel  at  the 
narrow  and  shoal  places. 

TatiDton  River  ie  in  the  Fall  Rirer  collection  district.  Fall  River  is  tbo  neareat 
port  uf  entry.  The  amoaot  of  revenue  collected  at  Fall  River  in  the  last  oalondar 
year  was  ^,660.66.  The  nearest  light-boitae  is  the  Borden  Flat  light-hoiue.  The 
nearest  fortin cation  is  Fort  Adams,  Newport  Harbor,  Rhode  Isluid. 

Money  statement. 

J  nly  1,  18U6,  balance  unexpende<l   $5, 070. 23 

June  30,  1W7,  amount  expended  during  flsoal  year   4, 580. 84 


Jnly  1,  1897,  balance  onexpmded    189. 89 


Amount  (estimated)  required  for  completion  of  existing  project   7,000.00 

Aniouutthatcanbeprofitably  expendedinflscalyearendiQEJuneSO,  1899  7,000.00 
Submitted  in  compliance  with  requtrements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  oot  of  Juno  i,  1897. 


AUOTINT8  APPKOPRIATBD. 


Previous  projeeta. 


July  11, 1870   »IO,000 

March  3, 1871   10,000 

June  10, 1872   10,000 

March  8, 1873   10,000 

June  33,  1874   10,000 


March  3,  1875  #10;  000 

Jnnelf,  1878   3,000 

March  1^1879   1,000 


Total   68, 000 


Jnly  14, 1880  *17,500 

March  3, 1881   25,000 

Augusts,  1882   26,000 

July  5, 1884  ,   26,500 

September  19, 1890   7,000 


July  13,  1892    $7,000 

August  17,  1894   5,000 

Junes,  1896    5,000 

Total   118, 000 


Aiatraet  o/  propotal  reetAvad  and  opened  Augutl  tO,  1896,  hy  Maj.  D.  W.  Lookwood, 
CoTft     jSngiiuer$,  for  dredging  for  improvtm^TmtnUm  Mivar,  Ma$»aehH$ott». 


Ho. 


Name  and  sddreM  of  Udder. 


Bate  per 

eabfo 
yard. 


Tbe  Hartford  DndglDg  Co.,  Hartford,  Conn  

Contract  awarded  to  the  Hartford  Dredging  Company. 


$1.18 


Oimtraot  in  force. 


ContraotOT. 

Date  of 
approvaL 

Toconunence. 

Tooompletey 

Oot.  It,  1896 

Oot    1, 18W 

Dm.  81,18M 
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The  oommetoe  arrivliiff  and  learlng  Tsnnton  River,  MaBsaohnsetts,  br  water  dnriiuc 
the  calendar  yeara  enung  December  31,  1891-1896,  ia  estimatod  as  ndlowB  (based 
mainly  upon  r^orta  reeeived  from  the  Sta>ple6  Coal  CMnpany,  Tatmton,  Mass.) : 


CaMS  of  goods. 

Ml. 

tan. 

1888. 

isat. 

1896. 

UN. 

Tmi. 

8,750 
47,800 
20,400 
SSG.OOO 

8,200 

Tom. 
8,800 
47,000 
21,000 
885,000 
82,000 

6,eoo 

85,  MO 
16,000 
288,000 
7.000 

Torn. 
8, 760 
47,300 
21.000 
800,000 

Totu. 
8,188 
48,066 
22,060 

408,500 

Tma. 
8,500 
47,000 
24,000 
410,000 
600 
10,000 

10,000 

10,500 

470,  «50 

553,800 

354,100 

477,060 

500,808 

600,000 

New  transportation  oompanlM  established  during  the  year,  none. 
The  vessels  entering  nod  learing  this  watervay  ore  as  fellows  (each  entrance  and 
departure  together  being  counted  as  one) : 

Cluncter  or  «l*w  of  Mrvico. 

Number. 

dnift. 

toaanga. 

400 
760 
«00 

Feel. 

7 

g 

8 

Ton*. 

SO 
200 
900 

Cg. 

IMPROVEMENT  OP  SAKONNET  RIVER,  RHODE  ISLAND. 

The  Sakonnet  Kiver  is  an  arm  of  the  uea  between  the  island  of  Bhode 
Island  and  the  mainland,  extending  irom  the  ocean  to  Karragansett 
Bay  aronnd  the  head  of  Bhode  Island.  The  entrance  from  the  ocean  is 
nnobstrncted,  and  formerly  the  entire  river  from  Karraguisett  Bay  to 
the  ocean  was  navigable  for  the  largest  ships. 

"At  present  the  upper  end  of  the  river  is  obstructed  by  two  bridges  or 
causeways,  the  northern  one  belonging  to  the  Kew  York,  New  Havea 
and  Hartford  Bailroad  Company  and  the  other  owned  b^  the  State  of 
Khode  Island.  These  causeways  have  draws  of  insufficieut  capacity, 
and  the  approved  project  of  July,  1896,  proposed  to  increase  t^e  width 
and  depth  of  the  draw  opening  through  the  causeway  owned  by  the 
State  from  35  feet,  present  widtli,  to  100  feet;  and  from  9  feet,  present 
depth,  to  25  feet  at  mean  low  water. 

For  fuller  description  of  the  subject,  see  Beport  of  the  Chief  of  Engi- 
neers for  1895,  pages  729  to  737. 

work  has  been  done  and  no  fands  ex])ended  during  the  past  fiscal 
year,  owing  to  the  fact  that  the  State  assembly's  permission  to  the  i 
United  States  to  widen  and  deepen  the  draw  opening  in  its  bridge  is 
conditioned  in  such  a  way  as  to  make  it  inoperative  until  the  railroad 
company  shall  have  widened  and  deepened  the  draw  opening  of  its  < 
bridge. 

Sakonnet  River  ia  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amoant  of  revenue  collected  at  Newport  iu  the  last  calendar  year  was  (190.45. 
The  nearest  light-houses  are  Haacle  Bed  Shoals,  Bristol  Ferry,  torn.  Warwiek  light- 
houses.  The  nearest  fbrtlfieation  is  Fort  Adams,  R.  I, 

Monej/  itatemmt 

July  1,  1896,  balanoe  nnexpraded   000. 00 

Jnly  1,  1897,  balanoe  unexpended   20, 000. 00 

Amount  (estimated)  reqnired  for  completion  of  existing  project   20,000.00 

Amountthat  can  benrontably  expended  In  fiscal  yearendlagJunedO,  1899  90,000.00 
Submitted  in  compliaBce  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  U86  and  1807  and  of  sundry  eivil  act  of  Jnne  4,  1887. 
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COMHKBCIAL  STATISTICS. 

The  oommerce  azriTing  and  learing  Sakotmet  Siver,  Bhode  Island,  by  water  dar- 
ing the  «»alendar  year  ending  December  8L  1886,  is  eettmated  as  follows  (based 
munly  nptm  reports  received  from  Ifr,  J.  A.  Pettoy,  general  manager  of  the  Sakonnet 
Steanuwat  Company) : 

TOB*. 

Grains  Mild  forage  %100 

Vegetables  and  track  .  ....  .  .....................  10 

Lire  stock  and  prodacts  ^   35 

If'ish.oystnSieto   300 

Lumber  and  prodnets   860 

Coal^  minerals,  eto   660 

Fertilizers   5 

Machinery   5 

General  merchandise   900 

Sundries   15 

Total   3,660 

Now  transportation  companies  established  dnriag  the  year,  none. 
The  Tessels  entwing  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  oonnted  as  one) : 


CharMtar  or  class  of  Mnrlos. 


StMun: 

Frdicbt  and  p—aengw. 

PMsenger  nslDlT  

Fbhlng  

Toga  , 

Flesaure  boeU  

Fishing  boats  , 

Plownro  boats,  Urge.. 
PloMiue  boats,  Binall . . 


jtTantber. 


800 
100 
200 
10 
16 


Aventge 
draft 


8 
8 

8.S 

7 

7 

I 

8 
8 


ATorage 


100 
100 
80 
90 
100 

4 

80 
S 


C  10. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Fawtaoket  (or  Seekonk)  Biver,  an  arm  of 
Providence  River,  extends  from  Providence  to  Pawtacket,  a  city  which 
in  1890  had  a  population  of  aboot  28,000  and  extensive  mfuiafactares, 
depending  largely  on  water  transportation.  The  mean  rise  and  Jbll  of 
the  tide  is  about  5  feet. 

Original  condition. — Before  improvement  the  channel  in  the  river  was 
narrow  and  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

At  the  adoption  of  the  {weHent  project  the  channel  was  narrow  and 
only  about  7  feet  deep. 

Plan  of  improvement, — ^The  present  approved  project,  that  of  1883, 
provides  for  the  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  13  feet  depth  at  low  water  with  100  feet  width  from  its  mouth  at 
Providence  up  to  opposite  Grant  &  Go/s  wharf,  at  Pawtncket,  and 
thence  12  feet  depth  with  40  feet  width  through  a  stone  ledge  for  a 
short  distance  toward  Division  Street  Bridge;  all  at  a  total  cost  esti- 
mated in  1883  at  $382,600. 

A  i)lan  of  the  works  may  be  found  at  page  60S,  Annual  Report  ot 
the  Chief  of  Engineers  for  1884,  and  page  830  of  1893. 

Amount  expended  and  reeulle  to  June  30j  1896, — The  total  amount 
expended  up  to  June  30, 1896,  was  9248,7.76.07. 

The  $52,000  appropriated  between  1867  and  1882  had  dredged  the 
channel  to  75  feet  width  and  7  feet  depth  at  low  water-  This  work 
was  completed  in  1876. 

The  expmditure  of  subsequent  appropriations  had  dredged  the 
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channel  to  100  feet  widtli  and  12  feet  depth  as  far  as  projected,  and 
removed  about  two  thirds  of  the  ledge  from  the  channel  40  feet  wide 
and  12  feet  deep  in  front  of  the  wharves  in  Pawtacket.  A  small 
amount  of  dredging  had  also  been  done  between  the  piers  of  Gentral 
or  Red  Bridge,  near  the  lower  end  of  the  improved  channel,  while  the 
city  of  Providence  was  rebnilding  the  bridge,  making  the  water  there 
20  feet  deep  and  largely  increasing  the  waterway  throngh  it. 

The  main  channel  has  somewhat  filled  up  near  its  banks. 

Operations  during  the  paat  fiscal  year, — ^The  amount  expended  during 
the  past  fiscal  year  was  $6,172.32. 

At  the  beginning  of  liie  fiscal  year  the  two  contracts  with  Messrs. 
liogers  &  Fitzpatriok  for  removing  ledge  rock  described  at  page  C77, 
Annual  Beport  of  the  Ohief  of  Engineers  for  1895,  were  in  force,  but 
no  work  having  been  done  by  them  fcom  June  19, 1896,  to  September 
20,  1896,  both  contracts  were  canceled.  However,  under  date  of 
January  7,  1897,  the  Secretary  of  War  directed  that  the  time  for  com- 
pletion of  these  contracts  be  extended  to  April  1, 1897,  and  work  was 
resumed  in  February  and  completed  in  March,  1897,  by  the  removal  of 
256.28  cubic  yards  of  material,  completing  the  lower  section  of  the 
channel  through  the  ledge  rock  to  its  full  dimensions  of  40  feet  width 
and  12  feet  depth  at  mean  low  water. 

A  contract  for  removing  about  1,300  cubic  yards  of  ledge  rock  under 
the  1896  appropriation  was  entered  into  on  April  14, 1897,  with  John 
'  J.  Fitzpatriok,  of  Plattaburg,  N.  Y.,  at  $6.66  per  onbio  yard.  Undw 
the  provifflouH  of  this  contract  work  was  commenced  iu  April,  1897,  and 
was  in  progress  at  the  close  of  the  fiscal  year.  Drilling  and  blasting 
had  been  carried  on  over  about  one-half  of  the  upper  section  of  the 
channel,  but  no  rock  had  been  removed. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Mr.  John  F.  Parks  as  inspector. 

Work  required  to  complete  the  existing  project, — The  work  yet  to  be 
done  is  to  straighten  the  channel  in  the  lower  part  of  the  river  and  to 
deepen  it  at  points  where  it  has  shoaled  and  through  the  ledge  to  the 
full  deptli  of  12  feet  and  width  of  40  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1898. — Itis 
proposed  to  apply  the  balance  of  fands  on  hand  toward  both  the  removal 
of  the  ledge  and  the  straightening  and  deepening  of  the  chimnel  in  its 
lower  pornons. 

Fawtnohet  1b  in  the  eolleotion  district  of  ProTidence,  and  that  port  is  tbe  neareat 
port  of  entry.  The  amonnt  of  revenne  oollected  at  Providence  In  the  last  ealendar 
year  wm  $194,558.97.  The  nearest  Hght-faouBe  is  Sassaftas  Point  Light.  The  near- 
est fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  on  Dntoh  Island, 
Rhode  Island. 

Money  statemenU 


Jnly  1,  1886,  halanee  nnexpecded  $38, 733. 93 

From  sales   19.69 


28, 743. 62 

Jane  30,  1897,  amonnt  expended  daring  fiscal  year   6, 172. 32 


Jnly  1, 1897,  balance  nnexpended   23,671.20 

July  1.  1897,  outstanding  liabilities   $175. 60 

July  1, 1897,  amonnt  covered  by  uncompleted  eontraets   &  668. 00 

  8,833.50 


Jnly  1,  1897,  balance  available   14, 737. 70 


Amonnt  (estimated)  rennired  for  completion  of  existing  project   167, 000. 00 

Amonnt  thatcan  be  profitably  expended  in  fiscal  year  ending  Jnne 30, 1899  100, 000. 00 
Submitted  in  compliance  with  reqairements  of  Bection82  of  river  and 
harbor  aete  of  1866       1867  and  of  sundry  civil  act  of  June  4,  1897. 
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AMOUNTS  APPROPKUTKD, 


March  2, 1867.....   $17,000.00 

JoJy  11,  1870    8, 000.  00 

March  3, 1871   7,000.00 

June  10,  1872   10, 000, 00 

March  3, 1873   10,000.00 

JnlyS,  1884    50,000.00 

AngnBt5,1886    30,000.00 

Angnst  11, 1888   36, 000.  00 

September  19, 1890   30^000.00 


Jnlyl8,1892  ♦35,000.00 

Angnst  17, 1894   26,000.00 

Jane  3,  1896   20,900,00 


Total   277,500.00 

Received  ftom  sale  of  material         19. 59 


Total   277,519.59 


Abstract  of  propo$aU  reoeited  and  opened  March  £5, 1897,  by  Maj.  D.  W.  Lockwood,  Corjpt 
of  EngxMtm,  for  removing  ledge  rock  for  improving  Pawtuoket  River,  Rhode  Itland. 


Hwae  and  BSdreu  bidder. 


£»t«p«r 
cnblflywd. 


Robt  H.  Rogera,  FUtlwbiirit,  If.  T. . . . 
Chu.  W.  JobUBton,  Philadelphia,  Pa.. 
John  J.  Eltspotrick,  Plattabnrs,  K.  T 

Htram  W.  FbUliM,  Qaiooy,  Mm«  , 

Fnuk  PldgMMi,  Sangertlea,  K.  T  


ILOO 

10.45 
8.80 


Contract  awarded  to  John  J.  Fltispatriok. 


Co»iraet»1mfaree. 


Coatraetora. 

Date  of 
approval. 

Tooontnenoe 

To  oomplete. 

Aug.  22, 18M 
Apr,  12,180& 
Hi^  KilWr 

A.ug.  25,  ISSl 
Uay  1,1885 
Muj  1,1607 

Feb.l,  189&.a 
Jan.  1,  WM.a 
Oct.  1,U»7. 

•  Bztended  to  April  1,  UOT. 


OOMiaitCIAI.  STATISTICS. 

The  commerce  arriving  and  leaving  Pawtucket  River,  Rhode  Island,  hy  crater 
during  the  calendar  years  ending  December  31,  1891-1896,  is  estimated  as  follows 
(based  msdnly  upon  reports  received  from  the  Newell  Cou  and  Lumber  Company, 
of  Fawtneke^  R.  {.): 


ClaM  of  gooda. 

1801. 

1892. 

1803. 

1804. 

1605. 
Tom, 

18M. 

Tont. 
625 

9,3«5 
174,860 

I,«00 

Tom, 

too 

16,700 
221,000 
1,600 

Tons. 

700 
14,600 
168,000 
1,438 

Tone. 

Tone. 

12,000 
166,000 
7,000 
6,850 

8,620 
176, 447 
1,090 
10,308 

0,000 

176,000 
l.OOD 
11,600 
6,000 

3,000 

180,460 

240,000 

1W,<83 

183,460 

196,474 

201,800 
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TSew  truLBporfeatiou  compaaiea  establiahed  daring  the  year,  none  reported. 
The  TaMeu  entering  and  leaving  ihie  iratervay  are  as  follows  (eaeh  entoanoe  and 
departnre  togetbM-  l>3ng  oonnted  as  one) : 


Clunetar  or  olua  of  wrvloe. 


Stekm: 

Freight,  mailllr  

Paasenger,  mainly — 

Tng«  

VlacelLmeoai  

Sail: 

Freight  

Fleamre  bcmta,  large. 
PloMara  boata,  small 
BargM  


Knmbw. 

Average 
draft. 

AvengB 
tonnage. 

Ftet. 

Tont. 

2B0 

10 

5M 

370 

8 

IM 

BOO 

7 

» 

125 

!> 

ITG 

10 

300 

20 

7 

lot 

300 

3 

4 

100 

10 

500 

C  II. 

ZMPBOVEUENT  OF  PROVIDENCE  RIVER  AND  NARRAaANSETT  BAY, 

RHODE  ISLAND. 

ProvideQce  Biver  is  an  estftary  of  Karragaiisett  Bay.  The  object  of 
its  improvement  is  to  fiimish  a  wide  aiid  deep  channel  for  European 
and  coastwise  commerce  ftom  the  ocean  to  I*rovidence,  a  city  vbicdi 
had  in  1890  about  132,000  inhabitants,  being  twenty-fifth  in  size  of  the 
cities  of  the  United  States,  a  city  largely  engaged  in  mannfactores,  Mid 
also  a  port  of  entry  for  an  extensive  region  of  country  with  which  it 
is  connected  by  railroads.  The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

Original  condition. — Before  the  linprovement  of  the  river  was  com- 
menced in  1853  many  shoals  olwtrncted  navigation,  and  at  one  point  in 
the  channel,  a  place  called  The  Crook,  the  available  low-water  depth 
was  but  4.5  feet. 

Plana  of  improvement, — The  projects  between  1852  and  1873  provided 
for  deepening  the  channel  by  removing  obstructing  rocks  and  dredging 
at  the  sboaleat  points  to  swure  Urst  a  depth  of  9  feet  and  then  12  feet. 
This  work  was  completed  in  1878.  The  project  or  1878  as  modified  in 
1882  provided  for  a  channel  300  feet  wide  and  25  feet  deep  from  Provi- 
dence to  the  deep  water  of  Narragansett  Bay  and  for  an  anchorage 
basin  between  Fox  Point  and  Fields  Point,  with  a  depth  of  20  feet  600 
feet  wide,  a  depth  of  18  feet  725  feet  wide,  a  depth  of  12  feet  940  feet 
wide,  and  a  depth  of  G  feet  1,060  feet  wide;  all  at  a  total  estimated  cost 
in  1882  of  $675,000.  The  25-foot  channel  of  this  project  has  been  laid 
out  in  Htraight  reaches  (with  enlargements  at  the  angles), .with  a  view 
to  their  being  lighted  later,  if  it  should  be  found  necessary,  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Ohesapeake  Bay, 
Delaware  River,  and  other  localities. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  secnring  a  ship 
channel  400  feet  in  width  and  of  a  depth  of  25  feet  at  mean  low  water 
from  Sassafras  Point,  in  Providence  Harbor,  through  Providence  Biver 
and  Karragansett  Bay,  by  the  most  direct  route  practicable  to  the  ocean 
by  way  of  the  "Western  Passage,"  so  called,  at  an  estimated  oost  of 
1732,820. 

A  plan  of  the  old  works  may  be  found  at  page  622,  Annual  Beport 
of  the  Chief  of  Engineers  for  1884,  and  page  830  of  1893,  and  fhrther 
special  information  at  page  235  of  1878  and  page  557  of  1882^ 

Amount  expended  and  results  to  June  30j  1890. — The  amount  expended 
np  to  June  30, 1896,  was  $686,728.14,  by  which  a  channel  300  feet  wide 
and  25  feet  deep  had  been  secured  up  to  the  city  of  Providence,  Bulk- 
bead  Rock  had  been  removed,  and  an  anchorage  area  1,060  feet  wide 
with  depths  varying  from  6  to  20  feet  had  been  dredged  between  Fields 
Point  and  Fox  Point;  but  both  the  channel  and  anchorage  area  have 
shoaled  considerably  in  places  and  need  some  redredging. 
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Operations  during  the  past  Jiscal  year. — The  amount  ©xi)ended  dariug 
tbe  post  fiscal  year  was  $11,762.46. 

No  work  was  in  progress  at  the  com  men  cement  of  the  fiscal  year. 
A  survey  of  the  river  between  Sassafras  and  Goniniicut  points  was 
made  in  October,  1896,  for  securing  data  for  dredgiug  under  the  ^pro- 
priatiou  of  1896. 

A  continaoas  contract  was  entered  into  on  Febmary  26, 1897,  vith 
Mr.  P.  Banford  Bobs,  of  Jersey  City,  K.  J.,  at  3^  cents  i>er  cubic  yard, 
for  removing  about  1,122,000  cubic  yuds  of  material  between  those 
points.  Under  this  agreement  the  contractor  commenced  work  in 
April,  1897,  which  was  in  progress  at  the  end  of  the  fiscal  year.  One 
hundred  and  forty-five  thousand  three  hundred  and  seventy-two  cubic 
yards  of  material  were  removed  from  the  chimnel  between  Sassafras 
Point  and  Pomliam  Bocks. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Messrs.  T.  W.  Kennan,  John  F.  Pfurks,  Philip 
S.  Knauer,  and  Hugh  D.  Bose  as  iuspeotors.  The  survey  was  under 
the  charge  of  Mr.  C.  M.  Winchell,  assistant  engineer. 

Work  required  to  eomplete  the  existing  prcjeet, — The  river  and  harbor 
act  of  June  3, 1896^  contained  the  following  provision : 

Improving  Providence  River  and  NamgaDsett  Bay,  Rhode  Island:  Continuing 
impTOTement,  according  to  the  report  of  the  Chief  of  Kngineere,  dated  April  iiinth, 
eif^teen  handrod  and  ninety -six,  twenty-tive  tbonaand  dollars:  I'roTided,  Tliatoon- 
trftcts  may  be  entered  into  by  the  Secretary  of  War  for  snch  materials  and  work  as 
may  bo  necessary  for  tlie  completion  of  snch  project,  to  be  paid  for  na  appropriations 
may  fironi  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  seven 
hundred  and  seven  tbousaod  dollare,  exolnsive  of  the  amount  herein  aod  ner  etc  fore 
appropriated. 

Under  the  provisions  of  tMs  act  a  project  was  submitted  and  approved 
under  date  of  August  13, 1896,  for  dredging  a  channel  400  feet  wide  and 
25  feet  deep  at  mean  low  water  from  Sassafras  Point  to  Gonimicut 
Point,  aud  this  constitutes  the  project  in  force  at  the  present  time.  A 
contract  is  in  force  with  Mr.  P.  Sanford  Boss,  and  the  dredge  is  now 
about  one-third  of  the  distance  between  Fields  Point  and  Pomham 
below  the  fbrmer  place,  leaving  the  chiuinel  from  there  to  Gonimicut 
Point  to  be  completed. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1898, — It 
is  proposed  to  coutinne  the  work  of  dredging  in  the  proposea  new  ship 
channel. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  reveiine  collected  at  Providence  in  the  last  calendar  year 
was  9194,558.97.  The  neiirest  light-honses  are  the  six  Hght-hoagos  in  Providence 
River.    The  nearest  forti&catiooa  are  fort  on  Duteh  Island  and  Fort  Adams,  R.  I. 

Money  statement. 

July  1, 1896,  balance  unexpended   $29,771.80 

Received  from  sale  of  material   143. 39 

Amount  appropriated  by  sundry  civil  aet  approved  June  4,  1897   125, 000. 00 

154, 915. 25 

Jane  30, 1897,  amount  expended  during  flaoal  year   11, 763. 46 

.July  1, 1897,  balance  nnexpended   143, 153. 79 

•Inly  1, 1897,  outstanding  liabilities   $6,  715.  26 

July  ll  188^  amount  covered  by  uneompleted  eontraots   7, 098. 23 

  13,813.49 

July  1, 1897,  halanee  available   129,839.30 

{ Amount  (estimated)  reqnired  for  completion  of  existing  project   682, 000. 00 

Submitted  In  compliance  with  reqniienients  of  aeotioiis  2  of  river  and 
harbor  acts  of  1^  and  1867. 
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AMOUNTS  APPROPRIATED. 


ADgDst  30, 18S2   «5, 000. 00 

Anffast  30, 1862  (aarrey )   1, 500. 00 

May2,1887.....   25,000.00 

July  11, 1870   6,000.00 

July  16.1870   2,500.00 

June  10,  1872   10,000.00 

Mar<'li3,1873   10,000.00 

Jnnoie,  1878    5,000.00 

June  18,  1878   50,000.00 

March  3, 1879   60,000.00 

Jnlyl4,1880    60,000.00 

March  3, 1881   60, 000. 00 

AagUBt  2,  1882   125, 000. 00 


I  Jaly5,1884   «85, 000.00 

AuguHt  5,  1886   30, 000.00 

August  11, 1888   40^00aOO 

Sept«ntber  19, 1890   50, 000. 00 

July  13, 1892   5^  000. 00 

August  17, 1804   17, 500. 00 

Junes,  1896   1^,000.00 

June  A,  1897  l^,  000.  W 


Total   841,600.00 

Received  fVom  sale  of  matnial        143. 39 


Total   841,643.39 


Ab$traet  ofpropo$aU  received  and  mated  Fdiruary  IS,  18&7,  at  vffiee  of  Maj.  D.  W.  Leelc- 
VBOod,  Corpe  of  Enaineen,  for  dredging  for  improrimg  iVvrideiiM  Jtiver  and  Xarrmgan- 
eett  Bay,  Jtltode  Itland. 


NRDie  and  address  of  bidder. 


Rnt«  per 

onbic  yard. 


B.  a.  ft  J.  8.  Pukard,  Sew  YoA,  N.  T  

The  Hartford  Dredging  Co.,  Hartfbrd,  Cobb... 
AUmmA  Dredging  And  Jetty  Co.,  Mobile,  Ala. 

P.  Suftord  Boss.  Jersey  City,  N.  J  

Columbia  DredaiDg  Co..  Fall  Rtver,  Mm  

M.  J.FeatOlt  &Com  New  York.  N.  T  

Bmah  Bialnud,  New  York,  N.  Y  


Omit. 
10 

u 
11.  > 

81 
11.9 
J»l 

•-7 


Ccmtraot  awarded  to  P.  Sanford  Roes. 


Conlraet  i»  forea. 


dmtraotor. 

Date  of 
approval. 

Toeoramonw. 

To  eonplote. 

Mm.  10, 1887 

Apr.  1,1887 

Joly  1,18M 

COHMBRCIAL  BTATIBTICS. 


The  oonimeroo  arrlTlnfC  and  leaving  Provideoce  River,  Rhode  Island,  by  water, 
durioK  the  calendar  years  endins  December  31,  1893-1896,  is  estimated  as  follows 
(baeed  mainly  upon  reports  received  iirom  Mr.  Georgo  H.  Webb,  seoietary  of  the 
board  of  trade,  Aoridtnice,  B.  I. } : 


Class  of  goods. 

1803. 

1884. 

188S. 

1888. 

Tmu. 

Tota. 

Torn. 
20,070 
47,  SOS 
1,288,801 
386 
373,004 
23,088 

10.500 
46,500 
1,108,075 
875 
37S.eO0 
60^000 

48,000 
800,000 
l,iOO 
&21,  700 
2.000 

00,000 
1, 051. 000 
2,000 
621,700 
8,000 

1.171,180 

1,848,700 

1.798,008 

1,800,880 
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New  tranaportation  companieB  established  daring  the  year,  none  renoited. 
The  vesaels  enteriuff  and  leaving  this  waterway  are  am  follows  (eaon  entrance  and 
departure  together  being  counted  an  one) : 


CbuMtor  or  oImi  of  Mirloe. 


StsAin: 

Freight  and  nuMnger 

Freight  maliuv  

PaMenger  mainhr  

FlBhing  , 

Tuga  

Pleasure  boata  

SaU: 

Freight  

Pleaaoia  boats,  large . 
Pleaaare  boata,  twill . 
Bargee  


C  12. 


IMPROVEMENT  OF  GREEN  JACKET  SHOAL,  PROVIDENCE  RIVER,  RHODE 

ISLAND. 

Green  Jacket  Shoal  is  that  part  of  Providence  Eiver  which  lies  off 
the  wharves  on  the  south  front  of  the  city  of  ProTideuce,  being  an 
important  part  of  tbe  harbor  for  anchorage  purposes. 

Oriffinal  condition. — That  part  of  the  harbor  in  which  the  shoal  is 
located  is  about  2,000  feet  long  by  from  6U0  to  1,200  feet  wide;  and  of 
this  area,  the  shoal  occupied  about  30  acres,  that  part  of  it  which  was 
included  between  the  15-foot  curves  measnring  abont  18  acres.  There 
were  ohuinels  on  ^ther  side  of  the  shoal,  between  it  and  the  harbor 
lines,  having  at  mean  low  water  a  width  of  300  feet  and  a  depth  of  20 
feet  on  the  north  side,  fuid  a  width  varying  from  50  to  100  feet  and  a 
depth  of  about  15  feet  ou  the  south  side.  The  water  on  the  summit  of 
the  shoal  was  only  1  foot  deep. 

Plan  of  improvement. — The  present  approved  project,  that  of  1886, 
provides  for  the  removal  to  25  feet  depth  at  low  water  of  a  middle- 
ground  shoal  of  about  30  acres  area  in  Providence  Biver  opposite  the 
city,  uo  portion  of  the  shoal  within  200  feet  of  the  hiu^bor  lines  of  the 
city  to  be  removed  by  the  General  Government;  all  at  a  total  cost  esti- 
mated in  1885  at  $112,34G. 

A  ))lan  of  the  works  may  be  found  at  page  598,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  pages  830  and  832  of  1893. 

Amount  expended  anA  results  to  June  SO,  1896. — The  total  amount 
expended  on  the  present  project  up  to  June  30, 1896,  was  t95,983Ll9, 
by  which  22  acres  (out  of  the  original  30)  bad  been  dredged  to  26  feet 
depth  ftud  a  16-foot  depth  had  been  secured  over  the  remaining  central 
and  largest  portion  of  the  shoal,  making  an  important  addition  to  the 
anchorage  facilities  of  the  harbor. 

Operations  during  the  past  fiscal  year. — The  amount  expended  daring 
the  past  fiscal  year  was  $7,913.80, 

A  contract  for  dredging  under  the  1896  appropriation  was  entered 
into  on  September  12, 1896,  with  Messrs.  B.  G.  &  J.  S.  Packard,  of  TSew 
York,  N.  Y.,  at  the  rate  of  18  cents  per  cubic  yard. 

The  work  of  dredging  under  the  above  contract  was  commenced 
'  September  18  and  completed  October  9, 1806.  Thirty-nine  thousand 
nine  hundred  and  fifty  one  cubic  yards  of  material  were  removed,  adding 
about  1.8  acres  to  the  deepened  area. 
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This  work  was  under  the  local  charge  of  Mr.  Edward  Fwriah  as 
assistant  engineer,  with  Hr.  John  F.  Parks  and  Mr.  J.  T.  P.  Buckliu  as 
inspectors. 

Work  required  to  complete  the  existing  preject. — The  work  required  to 
complete  me  existing  project  is  the  fiirttier  deepening  of  the  entare 
area  to  its  foil  depth  of  25  feet. 

Operations  contemplated  for  the  JUoal  year  ending  June  30, 1808. — 
Nothing  contemplated,  t^ere  being  no  fonda  available. 

Green  Jacket  Shoal  is  in  the  oolleotion  distriet  of  Providence,  which  is  a  port  oi 
entry.  The  amount  of  cevenue  collected  at  Providenoe  darinKthe  last oaiendar  voar 
waa*194,S68.g7.  Theneareatlicht-hoiuesaretheaixlicht-houBesiBProTidenoeRiTeT. 
The  nearest  forttAcations  are  Fort  Adams,  B.  I.,  and  the  fwt  on  Daioh  Xdwid. 

Mone^  ttatmMnt, 

July  1,  1896,  balance  nuexpended   98,366.81 

JnneSO,  1897,  amoant  expended  daring  fiscal  year   7,913.80 

July  1,  1897,  balance  tinezpended  ^.Ot 

Jnly  1,  1897,  outstanding  Aabilities   30.75 

Jaly  1,  1897^  biOance  available   333.26 

r  Amonnt  (estimated)  required  for  completion  uf  existing  project   8, 096. 00 

J  Ainoantthatoanbei)Tofltab1yexpendeainfiscalyearoti(IiDgJune30, 1899  8,096.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  aots  of  1866  and  1867  and  of  snndry  olvil  act  of  June  4,  1897. 


AMOUMTB  APPKOPRIATED. 

Preamt  pnjwi. 


August  6, 1886   «2e,2S0 

August  11,  1888   28,000 

September  19, 1890   25,  000 

July  IS,  1893   10,000 


August  17, 1894   «7, 600 

June  Z,  1896    7, 600 

Total   104,250 


Abttraot  of  proiotal  received  and  evened  Aumut  39,  1896,  by  Mt^.  J>.  W.  Lockwood, 
Corp*  of  Enjfmeere,for  dredging  for  remomng  Oreen  Jadcet  Skoalf  Prorideaee  JNnvr, 
Bhode  laland. 


Ko. 

Nunc  and  addrws  of  blddsr. 

Rate  per 
cable  jud. 

I 

«0.t8 

Contract  awarded  to  R.  O.  &  J.  S.  Packard. 


Comtraet  in  foree. 


Conttmetor. 

approval. 

TooommeDoe. 

Teoonplato. 

S«t.M,UM 

Oot.  1,UM 

X>BD.  11,  UM 

For  the  commeroial  statistics,  see  rqrart  for  improTemant  of  Fivvidenea  BlT«r  and 
Narragansett  Bay,  Bhode  Island. 
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DCPBOYEMENT  OF  WICKFOBD  HABBOK,  RHODE  ISLAND. 

Wickfbrd  Harbor  is  an  arm  of  ITarragansett  lying  vest  of  the 
north  end  of  Conanicat  Island,  about  18  miles  south  of  Providence 
and  abont  12  miles  northwest  of  Newport,  B.  I.  The  entrance  is 
obstructed  by  a  number  of  bowlders  and  the  harbor  itself  is  shoal. 

The  harbor  owes  its  importance  to  the  fact  that  it  is  the  water  termi- 
nus of  the  Wickford  Bailroad,  which  connects  with  the  New  York,  New 
Haven  and  Hartford  Bailroad  at  Wickford  Junction,  and,  in  connec- 
tion with  a  ferryboat  making  six  roand  trips  daily  between  Wickford 
and  Newport,  forms  the  shortest  line  of  communication  between  the 
latter  point  and  New  York  and  other  points  west. 

The  mean  rise  and  fall  of  the  tide  is  4.2  feet. 

Original  condition. — Before  improvement  the  channel  had  a  ruling 
depth  of  about  6  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel,  extending  from 
the  steamboat  whuf  near  the  entrance  to  the  harbor  up  to  the  wharves 
of  the  town  of  Wickford,  was  winding  and  abont  6  feet  deep,  and  the 
entrance  to  the  harbor  and  the  channel  were  obstmcted  by  bowlders. 

Flan  of  improvement — The  project  of  1896  provides  for  removing  cer- 
tain of  the  worst  bowlders  and  dredging  a  channel  60  feet  wide  aud  9 
feet  deep  at  mean  low  watw  with  enlargements  at  the  bends  np  to  the 
wharves  in  Wickford. 

Amount  expended  and  renUta  to  June  30y  1896* — The  amount  expended 
np  to  June  30, 1896,  was  $10,000,  which  removed  some  of  the  bowlders 
from  the  entrance  to  the  harbor  and  gave  a  fair  channel  of  9  feet  depth 
at  mean  low  water  np  to  the  steamboat  whar£ 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $5,563.89. 

A  contract  for  about  $5,000  worth  of  dredging  and  removing  bowl- 
ders was  entered  Into  with  the  Hartford  Dr^ging  Company,  of  Hfurt- 
li[ffd,  Oomu,  under  date  of  September  26, 1896,  at  1S.7  cents  per  cubic 
yard  for  dredging  aud  $16^  per  cubic  yard  for  bowlders.  Under  the 
provisions  of  this  contract  work  was  commenced  in  September  and 
completed  in  December,  1896.  Thirty  thousand  two  hnndred  and 
sixty-five  cubic  yards  01  material  were  dredged  and  two-thirds  of  a 
cnbic  yard  of  bowlders  removed,  resulting  in  completing  the  chann^ 
to  the  depth  and  width  projected. 

This  work  was  in  the  local  charge  of  Mr.  Bdward  Parrish  as  assist- 
ant engineer,  with  Mr.  T.  W.  Keuuan  and  Mr.  Thomas  J.  Peirce  as 
inspectors. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1898. — It 
is  proposed  to  apply  the  fhnds  available  to  removing  a  few  additional 
bowlders. 

Wickford  is  in  the  oolleotion  distriot  of  Newport.  The  amoant  of  revenae  col- 
lected ftt  Newport  in  the  last  oalendsr  yew  was  $190.46.  The  nearest  light-houHe 
iH  Wickford  Harhor  Light.  The  nearest  fortification  is  fort  on  Dutch  Island,  Bhode 
Island. 


Money  statenient. 


Jnly  1,  1896,  balance  anexpended  

Jane  30,  1897,  amount  expended  dnrbig  fiscid  year. 


$6,900.00 
5,663.89 


July  1,  1867,  balance  nnexpended, 


mu 


MfG97  68 


Digiiized  by 


914       REPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  8.  ABHT. 


AMOUNTS  APTBOPRUTBD. 

MarohS,  1873   96,000 

Jan«23.1874   5,000 

July  1,1896   6,300 

Total   16,300 


Abiiract  o/propoaaU  received  and  optHed  September  4,  lS9t},  at  ojice  o/Maj.  D.  W.  Loek- 
wood,  (ktrpe  o/  £n0^uer»,  for  dredging  for  imprwing  harbor  at  Wujkford,  B.  I. 


Ko. 


"Sum  and  tddraH  of  bUdn-. 


Hartford  Dredxiiig  Co.,  HKrtford,  Conn  

Thos.  A.  Scott,  Haw  lAodon.  Conn  

Simon  C.  Fraaer,  Nev  London,  Conn  

SUlah  Bndn«rd,  New  York,  N.  T  


RMe  per  cnUo  yard. 


Dredging.  Dovldwa. 


16.7 


24 
U 


918.  a 

15.00 

10.  oe 

K.00 


Contract  awarded  to  The  Hartford  Dredging  Company. 


CwUraet  to  force. 


Contractor. 

Date  of 
approval. 

Tooonimeiioe. 

Tooonpleta. 

Th«  Hutronl  Dredging  Co  

OoL  U,UM 

Oct  1,UM 

Dae.  U,UM 

COHUKRCIAL  STATISTICS. 

The  commerce  anirine  and  leavinK  Wickford  Harbor,  Rhode  Island,  by  water  dar- 
ing the  ealuidar  year  ending  December  31, 1896,  is  estimated  as  foUows  (based  muoly 
upon  reports  reeeired  from  Mr.  nomas  J.  Pdrce,  town  elerk,  Wickford,  B.  I.) : 

Ton*. 

Cotton  and  prodnots   100 

Tobacco   10 

Bice   1 

Grains  and  forage   750 

Vegetables  and  track   2d 

Live  stock  and  produote   1^ 

Fish,  oy stersi  etc     475 

Naval  stores   6 

Lumber  andprodnets   2,014 

Coal,  minnaiB,  etc   11, 100 

Fertiliz<a«   50 

General  merchandiae   200 

Sundries   50 

Total   14,909 

New  tnuiapoTtBtion  companies  established  during  the  year,  none. 
The  vessels  enteiinj^  and  leaving  this  waterway  are  as  follows  (eaoh  entrance  and 
departure  together  being  oonnted  as  one): 


Charaotor  or  oUaa  at  BMrlfla. 


Knmber. 


Avorage 

dran: 


Averagv 

loiinaffe. 


Steon: 

Frstcht  aad  paasenmr 

IWiJnB.....rrZ... 

Saga  

^eaann  boata  

Sail; 

Tnlfht  

Flsbmg  boala  

Fleaaore  boat*, lam.. 
Plsaaoro  boale,  unall. . 
Barg«s  


1,200 
50 
150 

ao 
lis 

2M 
76 
200 
4 


7 
S 
7 

ee 

7 
3 
7 
B 

U 


3Vm. 


SO 

as 

SB 
SOO 

ft 
so 
s 

60» 
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C14. 

niFBOVEHENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

Newport  Harbor  is  at  the  uiaio  eutrance  to  NarragaDsett  Bay.  This 
bay  daring  tlie  eutire  year  offers  an  easily  accessible  barbor  of  re^ge 
for  our  fiuropeaii  and  coastwise  commerce  quite  equal  in  almost  every 
respect  to  any  barbor  ou  this  coast.  Newport  Harbor,  lying  at  the 
ensteru  entrance  to  this  bay  and  forming  a  p»rt  of  it,  baa  been  used  by 
vessels  from  very  early  times  on  account  of  its  accessibility  aud  well- 
sbcltered  location. 

The  objects  of  the  improvement  are  to  widen  and  deepen  the  entrance 
to  the  harbor  and  to  enlarge  its  ca)>acity  for  vessels  seeking  refuge  in 
stunns  by  increasing  the  area  and  depth  of  the  anchorage  witiiin  it. 
The  mean  rise  and  fall  of  the  tide  is  about  3.76  feet. 

Original  condition, — Before  improvement,  the  capacity  of  the  inner 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  tor  the  vessels 
seeking  it  for  refuge.  The  southern  (main)  entrance  was  obstructed 
by  ii  bar  which  stretched  out  from  Goat  Island,  and  the  northern 
euti  anco,  near  Kase  Island,  by  a  8har]>  rocky  spit,  and  the  general 
business  wharves  of  the  city  could  not  be  reached  at  low  tide  by  ves- 
sels drawing  more  than  8  feet. 

At  the  udoptiun  of  the  present  project  this  barbor  was  limited  to  12 
feet  depth  at  low  water,  aud  its  anchorage  area  too  small  for  the  craft 
seeking  harborage  at  this  place  during  the  summer  and  all  the  year 
daring  storms. 

Plan  0/ improvement.— The  present  approved  proltet,  that  of  1880,  as 
modified  in  1882, 1883, 1884,  1890,  and  1895,  provides  for  the  widening 
and  deejwning  of  the  cbatfncl  from  Narragansett  Bay  into  Newx>ort,  so 
as  to  secure  25  feet  depth  at  low  water,  with  at  least  750  feet  width; 
for  the  extension  of  the  13-foot  depth  and  10-foot  depth  anchorage 
basins  and  for  dredging  a  channel  10  feet  deep  along  the  harbor  line 
south  from  Commercial  wharf  to  a  point  opposite  the  gas  comi>any's 
wharf;  for  the  piirtial  cutting  off  of  the  shoal  spit  at  the  sonthem  end 
of  Goat  Island,  and  for  the  construction  of  jetties  on  the  western  shore 
of  Goat  Island,  so  as  to  protect  the  end  of  this  island  from  erosion,  and 
to  prevent  the  drilt  of  sund,  etc.,  around  the  island  into  the  adjacent 
parts  of  the  channel  aud  barbor,  and  for  the  r^oval  of  "  Spindle  Bock,'' 
a  sharp  rooky  spit  near  Bose  Island  j  all  at  a  total  oost  estimated  in 
1895  at  $206,200. 

A  plan  of  the  works  may  be  found  at  page  604,  Annual  Heport  of  the 
Chief  of  Knginceni  for  1885,  aud  page  838  of  1893;  and  fhrther  details 
at  page  562  of  1881,  page  561  of  1882,  page  494  of  1883,  page  624  of 
1884,  page  736  of  1891,  and  page  627  of  1892. 

Amount  expended  and  results  to  June  30^  1896. — The  amount  exi>ended 
to  June  30,  1806,  was  $160,224.86.  The  $28,500  appropriated  between 
1873  and  1875  had  been  expended  in  dredging  a  12-foot  channel  up  to 
the  city  wharves  and  in  building  a  small  jetty  to  arrest  the  flow  of  sand 
into  the  main  channel  and  harbor,  and  to  protect  the  western  side  of 
Goat  Island.  This  work  was  completed  in  1876,  Of  the  work  under 
the  present  project,  the  15-foot  dei>tli  channel  at  the  sonthem  entrance 
to  the  harbor,  the  10-foot  depth  channel  along  the  harbor  line  south 
from  Commercial  wharf  to  a  point  opposite  the  gas  company's  whar^ 
the  catting  off  of  the  spit  at  the  southern  end  of  Goat  Island,  aud  a 
jetty  on  the  western  side  of  the  island  had  been  nearly  completed.  The 
13-foot  depth  anchorage  area  bad  been  completed,  with  the  exception 
of  a  small  shoal  spot  of  hard  material  near  its  western  side,  and  a  small 
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part  of  the  10-foot  anchorage  area  bad  been  dredged,  and  194  cnbic 
yards  of  rock  bad  been  removed  from  Spindle  Kock. 

Operationa  during  the  past  Jiscal  year, — ^The  amoant  expended  during 
tbepast  fisoal  year  was  $20408.04. 

Tfie  contract  for  TemoTing  "  Spiudle  BcHjk,"  near  Koee  Island,  in 
progress  at  the  beginning  of  the  fiscal  year,  was  completed  in  Septem- 
ber, 1896,  by  the  removal  of  215.14  cable  yards  of  rock,  secaring  a 
depth  of  8.5  feet  at  low  water  over  the  remaining  portions  of  the  rock. 
This  completed  all  contract  work  nnder  the  18^  appropdatiou.  For 
method  of  work  employed  by  the  coDtraotor,  see  Aunaal  Beport  of  the 
Chief  of  Engineers  for  1806,  Part  I,  page  662. 

Proposals  were  invited  by  public  advertis^ent  for  completing  the 
dredging  at  the  sontbem  end  of  Goat  Island.  The  first  proposal 
received  for  dredging  under  the  1896  appropriation  was  rejected  as 
being  excessive.  The  work  was  readvertised  and  a  contract  for  about 
$13,000  wortii  of  dredging  was  entered  into  with  the  Hartford  Dredg- 
ing Company,  of  Hartford,  Conn.,  under  date  of  Kovember  6, 1896,  at 
the  rate  of  37  cents  per  cubic  yard.  Dredging  was  commenced  by  l^e 
contractors  in  November,  1^,  and  oompJeted  in  February,  1^7. 
Thirty  -eight  thousand  seven  hundred  and  fifteen  cubic  yards  of  material 
were  removed,  completing  all  contract  work,  and  widening  and  dee|>ea- 
ing  the  channel  around  the  southern  end  of  Gk>at  Island  to  fbll  width 
and  depth. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish,  aa 
assistant  engineer,  with  Mr.  T.  W.  Kennan  and  Ifr.  0.  O.  Adell  as 

inspectors. 

Work  reguired  to'c&mplete  the  exiatwg  project. — The  work  required  to 
complete  the  existing  project  is  the  excava^on  of  the  remainder  of  the 
10-foot  anchorage  area  within  the  harbor  and  the  building  of  addi- 
tional jetties  outside  of  Coat  Island,  whenever  they  may  be  required 
to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  hurbor  mtrance. 

OperatUm$  contemplated  for  the  Jiscal  jfear  ending  June  30, 1898,-t- 
Nothing  contemplated,  thwe  being  no  flinds  avfdl^le. 

Newport  is  in  the  oollection  diatriot  of  Newport,  uid  ia  a  port  of  entry.  The 
amoDDt  of  reveane  ooUeoted  at  Newport  in  the  laat  oalendar  year  was  $190.45.  The 
nearest  light^iuea  are  Lfane  Sock  ud  Newport  (Goat  Island)  lights.  The  nearert 
fortWoation  is  Fori  AdaniB,  B.  I. 

Monejf  gtatement. 

Jnly  1,1886,  balance  unexpended  92(^276.14 

Fnm  sales   8.62 

30,284.65 

Jnne  30, 1897,  amonnt  expended  dnrlng  flaeal  year   20, 196. 94 

July  1,1897,  balance  nnexpenM   86.73 

{Amoant  ^estimated)  required  for  completion  of  exiBtlng  project   54, 300. 00 

Amount  thatcaii  be  profitably  expended  in  fisoal  year  endTng  Jnne 90, 1890  64, 200. 00 
Submitted  in  eom^ance  with  recinirements  of  seotiona  2  of  river  and 
harbor  aets  of  18BS  ud  1867  uid  of  sundry  oItII  act  of  Jane  4, 1897. 


September  19, 1890  $12,600.00 

July  13, 1892   25,000.00 

August  17, 1894   7, 600.00 

Juoe^l896   16^000.00 

Received  fitua  sale  of  material  8.63 


Total  180^008.08 


March  3, 1878... 
June  33,1874... 
March  3, 1875... 
March  3, 1881... 
August  2, 1883.. 

Ju^5, 1884  

Aogust  5, 1886. 
Angast  11,1888 


AMOUNTS  APFSOPSUTRD. 

•8,600.00 
,  10,000.00 

lOvOOO.OO 

25,000.00 
.  20,000.00 
.  20,000.00 
.  16, 000. 00 
.  13,000.00 
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AUlraot  t^vropotal  TtotiMd  mm4  aptMd  Stpt0aibtr  4,  1896,  at  oJIm  o/  Mm.  D.  W. 
Loekwoodf  Oory  <tf  Bnginamrtf  for  dreijfing/or  improving  harb&r  utNmnporij  B.  I. 


Vq. 

Hnos  and  addraH  of  bidder. 

Bat*  par 

Dabic^ud. 

1 

Bid  rejeoted  m  «corbitftnt. 

Ab»lra€i  o/prwoaaU  rMived  ani  vpmei  (MoUr  tl,  1896,  iy  Mai.  D.  W.  Loekwood,  Corpa 
of  Eufineerw,  for  iredging  for  imjnwing  harhor  at  tfewport,  R,  I. 

Vo. 

Haau  •nd  addMM  of  Uddn-. 

Bate  per 

eabiejanL 

I 

3 
S 

Otnu. 
37 
B7.S 
63.S 

R.  G.  Packard.  New  ToA,  V.  Y  

Couttaot  awarded  to  the  Hartford  Dredging  Compaay. 


ConfFoete  In/onwb 


Contnotor. 

Date  of 
approval. 

TooMnmenoe. 

Toomopleto. 

Ang.  7,1805 
Sov.  12, 18M 

Sept  1,  IHtSti 
U«7  1.18ST 

Deo.  1.1896fr 
Sept.  1,1807 

aBztanded  to  April  1, 1886.  5  Bxtandfld  to  October  1,  1896. 


COMHBRCIAL  STATISTICS. 

The  commerce  arriving  and  leaTing  Newport  Harbor,  Rhode  Island,  hy  water  dnriof 
the  calendar  years  ending  December  31,  1891-1896,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Martin  H.  Ball,  deputy  ooUevtor  of  castttms,  and 
other  citizens  of  Newport,  K.  I.) : 


Claaa  4^  gooda. 

1891. 

1892. 

1893. 

1894. 

1896. 

1896. 

Tont. 

TonM. 
160 
25 
4,000 
400 
70 
SOO 

IM 
25 
2,000 

400 
70 

SOO 

ToitM. 
160 
60 
1,000 

eoo 

2,400 
8,000 
80 
IS,  260 
76,000 
125 

Tont. 
176 
25 
850 
10,636 
40,281 
1SS,«44 
1.239 
13,000 
50,000 
250 

Tont. 
160 
30 
1,600 
12,000 
45,000 
138,000 
1,200 
16,000 
75,000 
800 
200 
125,000 
SOO 

8,500 

3,000 

22,880 
88,400 

12,000 
53,800 
2,400 
800 

ia,ooo 

8,000 

10,600 
95,600 

1,400 
426 
15,000 

8,000 

87,000 
4,789 

16,000 
8,000 

121, 153 

169,09 

90,800 

128,970 

U8,fl65 

374, 151 

418,880 
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Kew  transportatioii  oiHniwnieB  established  during  the  year,  none  reported. 
The  Teasels  entering  and  leftving  this  waterway  ore  as  iidlows  (eaoh  entrmnoe  and 
dvpartare  being  counted  as  one) : 


dunotor  or  eUw  of  •ervloc. 


StMm: 

Freight  and  pMUDgar 

Fraitfbt  msJiily  

Pasaenger  mainly  

Fishing  

Tuga  

Plaaanre  boftta  

SbU: 

Freight  

Fiablng  b<wta  

Pleaanra  hoata,  Iwge.. 
Pleunra  boat*,  «bir11  - 
Bsrgea,  freight  


1,300 
350 

3,SO0 
300 
S60 

1,200 

800 
800 
1,500 
2,100 
180 


dr»fV 


12 
10 
8 
7 
7 
7 

10 

« 

3 
12 


AT«Sg« 

iMUuge. 


Tons. 
1,500 
l.UM 
500 
lOO 

n 

100 

150 
15 
10 

3 

MO 


C  15. 

HARBOR  OF  BEFUGE  AT  POINT  J17DITH,  RHODE  ISLAND. 

Point  Judith  is  the  sontheastern  extremity  of  Sooth  Kingaton,  B.  L, 
and  marks  the  soathwestern  entrance  to  Narragansett  Bay. 

At  the  adoption  of  the  present  project  tbis  point  was  a  specially 
dangerous  place  for  boats  and  tows  to  pass  during  storms  and  even 
ordinarily  bad  weather. 

Plan  of  improvement. — The  present  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mile  square  at  this  point  by  meaus  of  stone  breakwaters  built  ]>artly 
on  Squid  Jjedge  and  planned  so  as  to  give  protection  against  easterly, 
southerly,  and  westerly  storms,  the  maiulaud  itself  forming  a  protection 
on  the  iiortb ;  all  at  a  total  cost  estimated  In  1889  at  $1,250,000. 

By  the  act  of  Jnly  13, 1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project  on  the  basis 
of  the  above  estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

A  description  of  the  works  may  be  found  at  page  595,  Annual  Beport 
of  the  Chief  of  Engineers  for  1890,  and  a  geueral  plan  of  the  same  in 
House  Ex.  Doc.  Ko.  66,  Fifty-first  Congress,  first  session,  and  page  840 
of  1893. 

Amount  ecopended  and  results  to  June  30y  1896, — ^The  total  amount 
expended  on  the  present  project  up  to  June  30, 1896,  was  $628,785.18, 
by  which  the  breakwater  had  been  commenced  at  its  center,  extended 
to  a  total  length  of  about  5,560  feet,  of  which  about  4,800  feet  was  well 
above  the  level  of  high  water,  and  the  greater  part  of  this  up  to  the 
full  height  of  10  feet  above  mean  low  watOT,  but  it  all  needed  widening 
out  and  the  building  up  of  the  outer  slopes.  Three  beacon  lights  had 
been  established  and  maintained  thereon. 

Operations  during  the  past  fiscal  year. — The  amonnt  expended  during 
the  past  fiscal  year  was  $271,308.64. 

The  work  of  coustmcting  the  breakwater  under  the  oontinnons  con- 
tract with  Messrs.  Hughes  Bros.  &  Ban^,  cKf  Syracuse,  K.  Y.,  in  progress 
at  the  beginning  of  the  fiscal  year,  was  continued  until  October  30, 1896, 
when  it  was  suspended  for  the  winter.  During  the  year  111,681  tons 
of  stone  were  placed  in  the  breakwater,  making  a  total  under  the  con- 
tract of  635,022,  by  which  the  eastern  arm  of  the  breakwater,  3,860  feet 
in  length,  was  built  up  to  its  full  height  and  width,  but  the  sea  slope  of 
1  on  2  was  not  yet  completed. 
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The  storms  daring  the  past  winter  have  carried  off  some  of  the  top 
stones,  bat  no  serious  damage  has  been  done.  On  September  9, 1896, 
a  severe  gale,  accompanied  by  an  nnusaally  high  tide,  Tisited  this 
locality  and  caused  considerable  damage  to  the  top  of  the  breakwater. 
In  consequence  of  the  damage  thus  sustained  a  Board  of  Engineers  was 
convened  to  consider  and  report  upon  the  subject  of  the  construction 
of  the  harbor  of  refnge  at  Point  Judith,  B.  I.  The  -rei)ort  of  this 
Board  recommends  the  raising  of  the  crest  of  the  eastern  arm  of  the 
breakwater  to  9  feet  above  high  water,  tlie  present  height  being  6  feet<, 
and  the  postponement  of  the  coustraction  of  the  detacheil  eastern  break- 
water until  after  the  completion  of  the  main  work  may  demonstrate  the 
necessity  or  otherwise  of  sach  a  stractare  for  additional  shelter. 

This  work  was  tinder  the  loeal  charge  of  Mr.  Edward  Farrish  as 
assistant  engineer,  with  Mr.  John  A.  Dul  as  inspector. 

Work  required  to  complete  tke  existing  project.— The  work  required  to 
complete  the  existing  project  is  the  bnidiug  up  and  extension  of  the 
breakwater. 

The  completion  of  the  project,  as  recommended  by  the  Board  of 
Engineers,  involves  the  placing  of  310,533  tons  of  stone,  iu  addition  to 
the  amount  covra^  by  the  existing  contract,  which  it  is  estimated  will 
cost  $444,311. 

OperatioiM  contemplated  for  the  fiscal  year  ending  June  30^  1898. — It  is 
proposed  to  apply  the  available  fiinds  to  contanuing  the  constonetion  of 
the  breakwater. 

Point  Judith  Is  in  the  coHeotlon  diatrlot  of  Newport,  which  ia  a  port  of  entry.  The 
amonnt  of  revenne  collected  at  Newport  in  tiie  last  euendar  jmr  was  9190.45.  The 
nearest  light-hoDse  is  Point  Judith  Light,  The  neareet  fortifloation  Is  the  fort  on 
Dutch  Island,  Rhode  Island. 

.   Money  itatement. 


.Inly  1,  1896,  balance  nnexpended   9^1,314.82 

Received  from  sale  of  material   38. 61 

Amount  appropriated  by  eundxy  oirll  act  appioTed  June  4, 1897   300, 000. 00 


621,2R3.4S 

July  30,  1897,  amount  expended  dnriug  flseal  year   271, 808. 64 


July  1,  1897,  balance  nnexpended   349, 944, 79 

July  1,  1897,  ontstandiog  Uabilities  OO,  314. 50 

July  1,  1897,  amount  covered  by  nneompleted  contmcts   23, 949. 06 

  43,363.66 


Jnly  1. 1897,  balance  available   306,681.24 


(Amount  (estimated)  required  for  completion  of  existing  project   444,311.00 
Submitted  in  compliance  with  requiremeota  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 


AMOUNTS  APPROPRIATED. 

September  19,  1890   fRi,  000.00 

July  13,  1892   75,000.00 

March  3,  1893   100, 000. 00 

AngHst  18,  1894   100, 000. 00 

March  2.  1895    300, 000. 00 

June  11,  1896    800, 000. 00 

June4,  1897    800^000.00 


1,250,000.00 

Beoelved  from  sale  of  nuttwial   38. 61 


Total   1,350,038.61 
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CODtnotor. 

Dkteof 
approval. 

To«ommeDoe. 

To  ooinplsto. 

Apr.  S,MI» 

May  l.ion 

I&(lst«r>il- 
nate. 

COHKEBCIAI.  STATISTICS. 

Thetonnageof  Teasels  mwioff  Point  Jadith,  Bliode  Island,  dmingihe  calendar  yean 
ending  Deoenber  31,  lS8ft-18w,  is  estimated  as  followa  (liased  mainly  on  ropwts 
Tecelved  &<Hn  Ur.  Asa  Chnroh,  keeper  Point  Judith  Life-SaTtng  Station,  Bhode 
Island) : 


Cloaaof  Teasala, 

1808. 

1694. 

laoc. 

189S. 

ffloap*  

ton*. 
«,  000, 000 
700,000 
90,400,000 
180,000 
60,000 
40,000 
2, 880,000 

Grot*  tont. 
6,000,000 
700,000 

ao,  400, 000 

180,000 
00,000 
40,000 
2,880,000 

Grot  Unit. 
8, 000,000 
700,000 
30,400,000 
180,000 
00.000 
40,000 
4, 840,000 

Oram  tons. 
6,000,000 
700,000 
21,400,000 
180.000 
00,000 
40,000 
,000,000 

ToU  

80,180,000 

W,  200, 000 

32,290,000 

88,880,000 

BEPOBT  OF  BOABD  OF  ENCUinBEBS. 

United  States  Enoinbeb  Office, 

BostOHj  Mass,,  October  23, 1896. 

Gbnfbal:  The  Board  of  Engineers  oonstitated  by  Special  Orders 
No.  34,  Headquarters,  Corps  of  Engiaeers,  United  States  Army,  Sep- 
tember 26, 1896,  to  consider  and  report  upon  the  subject  of  the  con- 
Btmction  of  tiie  harbor  of  reAige  at  Point  Jaditli,  lihode  Island,  has 
the  honOT  to  submit  tiie  following  report: 

Thfi  Boa^  assembled  at  Newport,  B.  L,  on  October  20,  1896,  and 
after  a  brief  examinaliou  of  tbe  plans  and  records  of  the  ofBce  pro- 
ceeded to  Point  Judith  harbor  of  refuge  and  examined  the  work  there 
under  construction  and  the  surrounding  locality. 

The  following  day  was  devoted  to  a  study  of  maps  and  records  and  a 
general  discussion  of  the  problem  with  the  result  that  the  Board  finds: 

(1)  That  during  the  recent  storm,  with  the  coincident  extreme  tid^ 
the  sheltered  area  was  so  disturbed  as  to  be  dangerons  for  small  cran; 
and  not  wholly  safe  for  large  ones. 

(2)  That  this  lack  of  shelter  will  probably  be  remedied  by  rais- 
ing the  crest  to  9  fieet  at  high  water,  as  recommended  by  the  diTiaton 
engineer. 

(3)  That  such  raising  of  tbe  superstructure  will  strengthen  it,  even 
if  stone  of  the  same  character  now  used  be  employed. 

(4)  That  if  ftatare  storms  should  indicate  that  the  higher  superstmc- 
ture  of  the  present  sizes  of  stone  is  not  strong  enongh,  additional 
strength  can  be  given  by  employing  heavier  stone  and  laying  them 
with  greater  regularity  than  called  for  by  present  contract. 

(5)  That  there  is  no  indication  that  the  part  of  the  present  structnre 
below  low  water  is  inadequate. 

From  experience  at  other  breakwaters,  it  is  considered  probable  that 
an  increase  in  the  top  width  of  the  superstructure  will  not  be  necessuy 
if  the  work  is  completed  with  very  large  stones  laid  carefhlly  with  their 


Digiiized  by 


APPENDIX  C — KEPOBT  OP  MAJOR  LOCKWOOD.  921 

largest  dimensions  across  the  work.  The  exterior  and  interior  slopes 
of  tiie  sabstmetnre  shonld  be  soch  as  may  be  fonned  by  the  action  of 
the  sea. 

The  Board  is  of  the  opinion  tliat  it  is  desinible  to  continue  the  con- 
struction of  this  breakwater  in  accordance  with  the  present  project, 
notwithstanding  the  fad;  that  investigationB  with  reference  to  fhrtiier 
improvements  in  this  vicinity  have  been  provided  for  by  Congress. 


Tons. 

In  addition  to  tbe  present  eontnet,  ft  is  Mtimated  tiiat  there  will  be  required 

to  eomplete  tbe  project  421,328 

Tbe  detiwked  ana  is  eetimated  to  require   180, 796 


Leaving  for  tbe  nufn  work   290, 688 

To  raise  tbe  eaeteni  arm  to  13  ftet  above  mean  low  water,  witb  SO  feet  wldtb 
on  top,  will  require   9(^000 


Total   310,533 


In  view  of  the  expense  involved  in  completing  the  main  work  and  of 
raising  a  part  of  it  (the  eastern  arm,  as  seems  desirable)  to  the  height 
proi)oaed  of  13  feet  above  mean  low  water,  the  Board  is  of  the  opinion 
that  the  constraction  of  a  detached  arm  off  the  eastern  entrance,  as  a 
part  of  the  main  project,  may  safely  be  deferred  until  the  completion 
of  tlie  main  work  may  demonstrate  the  necessity  or  otherwise  of  sueh 
a  structure  for  additional  shelter.  This  course  seems  all  the  more 
desirable  in  view  of  the  fact  that  soch  a  structure  would  naoessarily 
interfere  more  or  less  with  the  main  entrance  about  the  end  of  tbe 
eastern  arm. 

Bespectfhlly  submitted. 

S.  M.  Mansfield, 
Lieut,  Col.,  Oorps  of  Engineers, 

C.  W.  Raymond^ 
MajoTy  Corpe  ofSngineere, 

W.  K.  LlVEBMORB, 

Majory  Corps  of  Engineers, 

D.  W.  LoCKWOODj 
Majory  Corps  of  Engvneers. 

Smith  S.  Leach, 
Captain^  Oorps  of  Engineers, 

Brig.  (Jen.  W.  P.  Oeaiohill, 

Chief  of  Engineer Sy  U,  8.  A, 


C  i6. 

lUPBOVEUENT  OF  ENTRANCE  TO  POINT  JUDITH  POND,  RHODE  ISLAND. 

Point  Judith  Pond  is  a  shallow  sail  pond,  lying  in  rear  of  the  'sanc^ 
beach  of  the  Bhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  tbe  people  of  tbe  neigh- 
borliood  is  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
ocean  storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  and  variable  in  location,  and  lies  about  a  mile  to  the  west- 
ward of  the  former  entrance  (now  closed),  where  the  improvement  is 
desired. 
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Plan  of  improvement. — There  is  at  present  no  approved  project  for 
this  work,  it  haviDg  been  reported  as  not  worthy  of  improvement  in 
1873  by  General  Warren  (pp.  286-289,  part  2,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1874,  and  House  Ex.  Doc.  No.  84,  Forty-third 
Congress,  first  session],  and  also  in  1888  by  Major  Livermore  (pp.  C43- 
643,  Annual  Report  for  1889),  and  also  in  1893  by  Captain  Bixby  (see 
pp.  841  and  879,  Annual  Report  for  1893).  The  appropriation  for  1894 
ordws  tltat  all  money  so  far  appropriated  shall  be  used  in  improving 
the  former  entrance  to  said  pond. 

Amount  expended  and  reaulU  to  Jvne  30^  1896. — ^Tbe  total  amount 
expended  on  this  work  up  to  June  30,  1896,  was  S518.38,  by  which  a 
survey  of  the  locality  had  been  made.  A  reiJort  of  this  survey,  with 
estimate  and  project,  was  submitted  July  2, 1895,  and  printed  at  jiage 
689,  Annual  Eeport  of  the  Chief  of  Engineers  for  1895,  and  by  direction 
of  the  Secretary  of  War  further  action  was  delayed  until  the  subject 
can  again  be  considered  by  Congress.  No  field  work  has  yet  been  done 
except  in  the  way  of  examination  and  survey. 

OperaHona  during  the  past  JUcal  year. — ^No  work  done  and  no  funds 
expended  during  the  past  fiscfd  year. 

Fmnt  Jndith  Pond  ia  in  the  collection  district  of  Newport,  which  Is  a  port  of  entry. 
The  atuoant  of  revenue  oollected  at  Newport  in  the  last  calendar  year  was  $190.4%. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort 
on  Dntch  Island,  Rhode  Island. 


.Money  statement. 

July  1,  1896,  baluce  naexpendad   $^481.^ 

July  1,  1897,  balance  unexpended   9, 481. 03 


AHOUnrS  APPBOPKUTSD. 

July  13,  1892   7,500.00 

Augast  17,  1894    2,  500.  00 

Total   10,000.00 


For  the  vonuneroial  statistics,  see  report  of  harbor  of  refnge  at  Point  Judith,  Rhode 
Island. 


C  17. 

HARBOS  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  part  of  the  State  of  Bhode  Island;  is  14  miles  east  of 
Montauk  Point,  the  eastern  end  of  Long  Island,  and  is  about  10  miles 
from  the  nearest  poiitt  ot  the  mainland.  Besides  supplying  the  wants 
of  the  mackerel-fishing  fleet  and  the  general  coast  navigation,  the 
island  is  an  important  point  on  our  shores  for  ocean  navigation.  It  has 
a  signal  station  connected  by  submarine  telegraph  with  the  mainland. 
Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  object  of  the 
improvement  is  to  fUrnish  a  harbor  of  refuge  for  medium-draft  vessels 
engaged  in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall 
of  the  tide  is  about  3  feet. 

Or^final  condition, — Before  the  constmction  of  the  present  harbor  of 
reftige  Block  Island  had  no  harbor^which  afforded  protection  for  decked 
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vesselB.  The  only  ones  nsed  were  open  boats,  which  on  the  approach 
of  stonns  were  hauled  up  on  the  beach  by  oxen.  The  largest  of  these 
boats  were  of  abont  10  tons  burden. 

Plant  o/improvemmt— Between  1870  and  1870,  $285,000  was  appro- 
priated to  build  a  breakwater  for  a  harbor  for  medinm-draft  vessels. 
This  work,  inclnding  an  inner  harbor  of  7  feet  depth  for  temporary  nse 
of  the  Government  plant,  was  completed  in  1878.  (See  p.  202  of 
Annoftl  Report  for  1877  and  p.  313  of  1879.) 

lu  IHSO,  $6,000  was  appropriated  for  dredging  the  inner  basin  to  0 
feet  depth.  This  work  was  completed  in  1881.  (See  p.  390  of  Animal 
Keport  for  1880  and  p.  663  of  1881.) 

Ill  1882,  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin  and  protecting  the  cliff's  on  east  side  of  break- 
water. (See  p.  563  of  Annual  Beport  for  1882.)  This  work  was  com- 
pletetl  in  1884. 

In  1884,  $15,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  p.  628  of  Annual  Beport  of  1884.)  These  additions  were  made  in 
1884-^,  partially  closing  a  gap  in  this  old  breakwater. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  oonstroc- 
tion  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting 
of  an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and  an  exterior 
harbor  for  large  ones.  The  pasin  was  to  be  about  800  feet  square  and 
completely  inclosed  except  at  its  100-foot- wide  entrance.  The  exterior 
harbor  was  already  formed  by  an  old  breakwater  on  the  east  and  the 
adjacent  shore  on  the  sonth  and  west,  but  an  old  gap  near  tJie  end  of 
this  breakwater  was  to  be  filled  up.  The  project  covered  the  construe 
tion  of  the  stone  sea  walls  of  the  enlarged  inner  harbor  ($46,000),  tlie 
repair  of  the  old  breakwater  ($24,000),  and  a  little  dredging  ($5,000) 
along  the  western  side  of  the  old  breakwater  and  also  inside  the  har- 
bor; all  at  a  total  cost  estinkated  in  1888  at  $76,000.  This  project  was 
practically  completed  in  1803. 

The  present  approved  project,  that  of  1895,  based  on  the  report  ot 
the  sorvey  ordered  in  the  river  and  harbor  act  of  August  17, 1894,  pro- 
vides for  raising  the  entire  breakwater  to  proper  height,  and  stopping 
sand  leaks  between  certain  points,  and  dredging  the  main  innw  harbor 
to  a  depth  of  10  feet,  at  an  estimated  cost  of  $83,985. 

A  plan  of  the  works  may  be  found  at  page  612,  Annual  Keport  of  the 
Chief  of  Engineers  for  1885,  page  844  of  1893,  and  in  House  Doc.  No. 
83,  Fifty-fourth  Congress,  first  session ;  and  fhrther  details  at  pages 
609  and  613  of  1885  and  page  506  of  1888. 

Amount  expended  and  results  up  to  June  30y  1896. — The  total  amount 
expended  up  to  June  30, 1896,  was  $400,675.17,  by  which  the  gap  in  the 
old  breakwater  had  been  filled  np  so  as  to  make  the  breakwater  of  1,900 
feet  total  length;  the  sea  walls  of  the  inner  harbor  had  been  completed 
(except  as  to  stone  fender  piers  at  the  entrance) ;  wooden  fender  piers 
had  been  built  for  present  nses,  the  worst  rocks  and  bowlders  had  been 
removed  from  the  new  inner  harbor,  and  a  smcdl  amount  of  dredging 
had  been  done  at  the  entrance  to  the  inner  harbor,  where  a  shoal  was 
constantly  forming. 

Operations  during  the  past  Jiseal  year, — ^The  amount  expended  during 
the  past  fiscal  year  was  $1,249.19. 

In  the  spring  of  1897  it  was  found  that  the  entrance  to  the  inner 
harbor  had  again  shoaled  considerably,  and  under  authority  of  Depart- 
ment letter  of  June  4, 1897,  arrangements  were  made  with  Capt.  T.  A. 
Scott,  of  New  London,  Conn.,  to  remove  abont  6,000  cubic  yards  of 
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sand,  at  35  cents  per  cubic  yard.  Under  this  agreement  work  was 
commenced  on  Jane  17,  1897,  and  was  iu  progress  at  the  close  of  the 
fiscal  year.  Two  thousand  two  hundred  and  fifty-eight  cnbic  yards  of 
sand  were  removed  from  the  shoal  to  a  depth  of  10  feet  at  low  tide. 

Under  present  conditions  the  entrance  to  the  harbor  shoals  up  each 
year,  by  reason  of  sand  carried  through  the  main  breakwater  during 
easterly  storms.  This  will  continue  until  tiie  breakwater  is  made  Band 
tight,  as  provided  for  in  project  of  1895;  bat  in  order  to  Cfyrry  this  work 
on  properly  and  economically  safflcient  money  should  be  appropriated 
to  complete  this  part  of  the  project  iu  one  season,  otherwise,  unless 
the  necessary  funds  are  provided  for  maintaining  the  channel  at  the 
entrance  by  dredging  it  out  each  year  at  a  cost  of  about  92,500,  it  will 
close  np  and  the  inner  harbor  become  practically  useless  except  for 
boats  of  v«y  light  draft. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assist- 
ant engiueer,  with  Mr.  Lester  E.  Dodge  as  inspector. 

Work  required  to  complete  the  eadsttng  project — ^The  work  required  to 
complete  the  existing  project  is  to  repiur  the  main  breakwater  and  stop 
sand  lef^  through  certain  portions  of  it,  and  to  dredge  the  en1ai^;ed 
inner  harbor  to  a  depth  of  10  fiMt. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1898. — It  is 
proposed  to  retain  the  small  amount  of  available  funds  to  keep  the 
entrance  to  the  inner  harbor  open  until  sufficient  funds  are  available  to 
provide  for  effective  work  in  repairing  the  main  breakwater. 

Block  Island  la  iu  tlie  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revvnue  collected  at  Newport  dnrinff  the  lost  oaleudar  year  was 
$190.45.  There  is  no  duty  collected  at  Block  Itdaud.  The  valne  of  the  harbor  la 
mainly  aa  a  harbor  of  refuge.  There  are  Mveral  lights  at  the  ialand.  The  nearest 
fortifloation  is  Fort  Adams,  B.  I. 

Monqf  statement. 

July  1,  1896,  balance  anexpended   $5, 924. 83 

Jane  SO,  1897,  amoant  expeodod  doting  flsoal  yMr   1, 249. 19 


Jaly  1, 1897,  balance  unexpended   4, 675. 64 

July  1, 1897,  outstanding  Aabilities   882. 71 


July  1, 1897,  balance  available   3, 793. 83 


Amoaut  (estimated)  required  for  c<«kpletion  of  •listing  project   78, 966. 00 

Amonntthatcan beprofltably expended inflscalyearendiugjfiineSO,  1899  ^966.00 
Submitted  in  eompllanoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  A1-PROPRIATED. 


July  11, 1870   $30,000 

March  3, 1871   75,000 

June  10,  1872    50,000 

March  3, 1873    50,000 

.lane  23,  1874   20,000 

March  3. 1876   20,  000 

Augaet  14, 1876   40,  000 

June  14, 1880   6,000 

Angnst  2,  1882   19,000 


July  5, 1884   116,000 

August  5,1886   30,000 

August  11, 1888   15,000 

September  19, 1890   15,000 

JalylS.  1H92   24,000 

August  17,1894    2,600 

Junes,  1896   6,000 

Total   406,600 
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OOMJfSRCIAL  STATISTICS. 


Tlw  MKDiDMne  anlviiig  and  leaving  Block  Island,  Shode  Island,  by  water  during 
the  oalendar  yean  ending  December  31,  1881-1896,  is  estimated  a*  follows  (based 
mainly  i^ob  nports  reoeived  from  Ur.  C.  C.  Ball,  Bloek  Island,  Rhode  Island) : 


ClMMof  goads. 


OottoBKodproduto  

TobMoo  

BlOB  

Oralna  Mid  forftce  

Vegetables  uad  tmok  

Live  atoek  nod  prodweto  

Flak,  •yaton,  •te  

"Smril  Btora  

Lumber  and  nmdaeta  

^Md^^^erau,  ftnd  prodnota. 

Maohinery"!"  

Oomal  awehaiidlM  

BiudrlM  


Xotal. 


laei. 


Totu. 


26 
14 
012 
200 
808 
0,186 


&,T3a 
T.JOO 
100 
8 

•^887 


35,  W2 


1B02. 


Tons. 


30 
10 
6M 
270 
740 
8,280 


S,170 

•,«ao 

M 

10 
4,  NO 
8,800 


32,000 


1883. 


30 
30 
800 
360 
2,000 
2,600 


6,000 

7.401 
120 
10 
■^000 

u,oo« 


37.286 


18H. 


TotM. 

6 
30 

to 

1,060 
480 
1,100 
10,250 
10 
4,100 
10,000 
130 


7,000 
f,00D 


48, 106 


IBM. 


Totu. 


30 
10 
1, 180 
S15 
2.100 
10,  OM 
6 

7,000 
E  650 
150 


S,62S 
8,870 


45,135 


1806. 


Tons, 

10 
30 
12 
1,260 
650 
2,500 
16,000 
10 
6,600 
15,000 
200 
100 
6,600 
2,500 


60,363 


New  trausponatioD  oompanies  establitihed  daring  the  year,  none  reporttMl. 
The  vessels  entering  and  leaving  this  waterway  an  as  follows  (each  entrance  and 
departure  togetUer  being  oonnted  as  one) : 


Chanoterar  elMs  of  mttIim. 


StoMB: 

Freight  tai  puaenger 

Fiat&g  .... 

Tags  

Pleasure  boats  

Sail: 

Freight  

Fiahlae  boaU  

Oyster  boa  ta  

FleMore  boats,  large . . 
PlaMan  boats,  atnill . 
Bsrgw  


Number. 


700 
600 
800 
1,260 

260 
0,000 

200 
1,000 
0,000 
25 


Average 
dimft. 


FeeU 
7 

7.5 
7.5 
7 

9 

7 
6 
8 

5.6 
10 


AveraKfl 
tonnage. 


600 
130 
135 
125 

ISO 
80 
SO 

u 
« 

300 


C  i8. 


IMPROVEMENT  OF  GREAT  SALT  POND,  BLOCK  ISLAND,  RHODE  ISLAND. 

The  Great  Salt  Fond  is  a  large  pond  of  s^t  water,  lyinjE  aboat  the 
center  of  Block  IslaDd.  Before  the  conmencement  of  the  present 
improvement  it  was  separated  from  tiie  ocean  on  the  west  by  a  oom- 
paratively  narrow  atrip  of  sandy  shore.  The  State  of  Bhode  Island 
and  the  town  of  Kew  Shoreham  have  appropriated  altogetber  9116,000 
toward  establishing  a  channel  from  deep  water  in  the  ocean  to  deep 
water  in  the  pond  and  protecting  same  by  stone  jetties. 

With  the  funds  thus  appropriated  the  local  anthorities  have  bnilt 
837  feet  of  the  southern  jetty  aud  carried  the.  northern  jetty  oat  for  a 
short  distance,  besides  dredging  a  channel  about  460  feet  wide,  with 
a  rainimom  width  of  160  feet,  carrying  at  least  12  feet  of  water  at  low 
tide. 

Plans  of  improvement — The  present  approved  project,  that  of  1895, 
provides  for  extending  the  south  jetty  out  to  the  IS-foot  contour  and 
the  north  jetty  to  the  12-foot  contour,  also  for  dredging  a  channel  hav- 
ing a  central  depth  of  26  fiaet  with  a  width  of  160  fbet,  gradually  shoal- 
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ing  to  a  depth  of  12  feet  with  a  width  of  504  feet,  thence  to  high-water 
line  with  a  slope  of  1  on  4;  the  total  width  at  low  water  to  be  600  feeL 
All  at  a  total  estimated  cost,  exclusive  of  t^e  oxpeuditttres  of  the  State 
and  town,  of  $97,567.94. 

At  the  time  Lieut.  Ool.  S.  H.  Mansfield,  Gorps  of  Ed^ueers,  made  hla 
report  on  this  improvement  the  price  per  cubic  yard  for  dredging  was 
10.7  cents,  and  his  estimate  for  completing  the  work  was  based  on 
these  figures.  Since  then  considerable  hard  clay  and  bowlders  have 
been  found  in  the  dredging  and  the  price  paid  per  cubic  yard  has  been 
14|  cents,  which  would  change  the  estimate  for  completion  consider- 
ably. 

The  rejmrt  of  surrey  with  map  was  published  as  House  Doc.  No, 
57,  Fifty-fourth  Congress,  first  session,  and  the  report,  with  map  omitted, 
at  page  620,  Annual  Beport  of  the  Chief  of  Engineers  for  1896. 

Operations  during  the  past  jiscal  year. — 'So  work  was  in  progress  at 
this  place  by  the  Government  at  the  commencement  of  the  fiscal  year. 
A  contract  for  jetty  constraction  (at  the  entrance  to  the  pond)  under 
the  1896  appropriation  was  entered  into  on  October  1 , 1896,  with  Messrs. 
S.  &  E.  S.  Belden,  of  Hartford,  Conn.,  at  91.33  per  ton  for  stone  in 
place  in  the  Jetty. 

Under  the  provisions  of  the  above  contract,  work  was  oommenced  by 
the  oontractora  on  Octobers,  1896,  suspended  for  the  winter  on  Decem- 
ber 24, 1896,  resumed  April  7,  1897,  and  was  in  progress  at  the  close 
of  the  fi^al  year.  Twenty-five  thousand  seven  hundred  and  one  tons 
of  stone  were  placed  in  the  south  jetty,  extending  the  same  to  the 
18-foot  contour,  1,262  feet  from  shore.  A  small  amount  of  work  in  fin- 
ishing off  the  fall  section  of  the  jetty  rentains  to  be  done  after  the 
close  of  the  fiscal  year. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish,  as  assist- 
ant engineer,  with  Mr.  Kueoland  P.  Partelow  as  inspector. 

Work  required  to  complete  the  existing  project. — The  completion  of  the 
BontAi  jetty,  the  deepening  and  widening  of  the  channel,  and  the  exten- 
sion of  the  north  jetty. 

Operations  contemplated  for  the  fiscal  year  ending  Jme  30, 1898, — It  is 
proi)os6d  to  apply  the  available  funds  to  the  completion  of  the  sonth 
jetty  to  its  full  dimensions  under  the  existing  centract. 

Great  Salt  Pond  is  in  tbe  Newport  coUeotiou  district,  and  Newport  is  the  aeareat 
port  of  entry.  The  revenue  collected  at  Newport  during  the  last  calendar  vear  was 
9190.46.  There  la  no  duty  eolleeted  at  this  place.  The  value  of  the  harbor  u  mainly 
aa  a  harbor  of  zefUge.  There  ue  several  ligfai.honses  at  the  island.  Th»  neareat 
fDrtifioaliou  is  Fort  Adams,  B.  I. 

Money  statement. 


Jtdy  1, 1896,  balance  unexpended  $40,000.00 

Jane  30, 1897,  amount  expended  during  flaoalyear...   36,890.24 


July  1, 1897,  balance  unexpended   13,109.76 

July  1,  1897,  outstandiDg  liabUlties   «8>664.45 

July  1,  1897,  amount  covered  by  uncompleted  contrsota   817.67 

  9,382.12  - 


July  1, 1897,  balance  available   3, 727. 64 


Amount  (estimated)  required  for  completion  of  existing  project   67, 667. 94 

Amonnt  Uiat  can  be  prontably  expended  in  fiacal  year  ending  June  80,1899  67, 667. 94 
Snbmitted  In  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivilaot  of  JnnB4, 1897. 


AMOUNT  APPltOPKIATBD, 

Jnna  8,1886  $40,000 


Digitized  by 


Google 


APPENDIX  C — ^REPORT  OF  MAJOR  LOCKWOOD. 


927 


Ahgtract  of  propotal  rteeived  am^  opened  September  Bl,  1896^  hg  Ma^.  D.  W.  Loekwood 
CorpB  of  ISngineen,  forjoUg  oojtcfriKNm  at  emtranee  to  Great  Salt  Pond,  Blodt  Mtutd, 
Shode  laland. 


XTame  uoA  addnH  of  bUdsr. 


Sate  per 

tOD. 


1    &&E.  S.Boldeii,  Hftrtford,CaBn. 


Contract  awuded  to  8.  &  E.  B.  Belden. 


Contraot  imferee. 


Contnetor. 

Date  of 
»PprovBl. 

TooommMwe. 

TooMDpIate. 

Oat  12,1890 

Oct  15,18M 

3vXj '  1, 1887 

COMMERCIAL  STATISTICS. 


The  oommerce  BTTivinv  and  leaving  the  Great  Salt  Pond,  Block  Island,  Rhode 
bland,  br  water  during  ue  calendar  year  ending  Decemb«r  31, 1896,  is  estimated  as 
follovB  (based  maiuly  upon  reports  received  from  Mr.  0.  E.  Champllu,  of  Block 
Island,  Rhode  Island) : 

Toss. 

Grains  and  forage   1,600 

Vegetables  and  truck   100 

Fisb,  oystras,  etc  2,000 

Lumber  and  products   900 

Coal,  minerals,  eto   iSO 

General  merchandise   260 

Snndriea   100 

Total   5,200 

Kew  transportation  lines  established  during  the  year  as  follows:  The  Montatik 
Steamboat  Company,  daily,  tVom  New  York,  N.  Y.  (two  boats),  during  the  snniiner, 
and  the  Block  Island  Steamboat  Company,  daily,  ftom  Now  London  and  Norwich, 
Conn.,  during  the  eummer. 

The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  couuted  as  one) : 


Cluuaotar  or  dasB  of  servloe. 


Steam: 

Freisht  and  paaseiiMr  

Fiah&ig  

Sail: 

Fishing  vesseU  (uboonen) 

FlBhtag  boats  

I'leasare  boats,  largo  , 

Itnrgoa  


Htinber. 


6«0 
100 

3,378 
100 


Avonge 
draft. 


Ftet. 


Avetage 
tonnage. 

Tona. 
500 
100 

100 
10 
5 
300 


C  xg. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

1,  Sehomer  Enterprise. — ^This  sobooner  was  wreeked  during  tbe  severe 
northeast  gale  of  May  6, 1890,  and  sank  in  Vineyard  Sound,  about  one- 
eigbth  mile  east-sontbeast  of  Buoy  11  A,  eastern  end  of  Norton  Sboal, 
with  abont  16  feet  of  water  over  her.  By  Department  iDdorsement  of 
May  21, 1896,  her  removal  was  authorized  and  $1,200  allotted  therefor; 
the  work  to  be  done  after  tbe  sixty-day  limit  imposed  by  law. 
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The  work  of  her  removal  by  hired  labor  was  completed  on  Jtily  14, 
1896}  and  a  final  inspection  made  on  that  date  showed  a  least  deptii  of 
30  feet  at  low  water  over  the  remaining  portions  of  the  wreck. 

The  total  cost  of  the  work  was  $283.00,  and  the  balance  of  the  allot- 
ment was  returned  to  the  United  States  Treasnry. 

2.  Wreck  eMt-soutkeatt  Chatham  Life  Saving  Station. — An  unknown 
vreek  aboat  3  miles  east-southeast  from  the  life  saving  station  at  Ohat- 
ham,  Ma88»  was  reported  March  2^  1897,  and  by  Department  letter  of 
Haich  9,  lsd7f  her  removal  was  anthorized  and  $500  allotted  therefor. 
Altliongh  a  thorough  search  was  made  by  the  wrecking  forc^  no  trace 
of  this  wreck  could  be  found. 

No  fUnds  were  expended  in  connection  with  the  removal  of  this 
wreck. 

3.  Wreck  in  Vinejfard  Sound  aoutheagt  from  Bithop  and  OlerWs  Light. — 
An  unknown  wreck  about  C.5  miles  southeast  from  Bishop  and  Clerk's 
Light,  was  reported  March  13, 1897,  and  by  Department  letter  of  March 
17, 1897,  her  removal  was  anthorized,  and  $500  allotted  therefor.  The 
work  of  removal,  by  hired  labor,  was  completed  on  the  Slst  of  March. 
A  final  inspection  made  on  that  date  showed  a  least  depth  of  about  35 
fset  at  low  water  over  any  remaining  x>ortions  of  the  wreck. 

The  total  cost  of  this  work  was  $164.24,  and  the  unused  ftands  have 
been  covered  into  the  United  States  Treasury. 


Cao. 

PBELIHINABY  EXAMINATION  FOR  OBTAININO  A  CHANNEL  THROUGH 
CONANICUT  ISLAND,  NARRAOAN8ETT  BAY,  RHODE  ISLAND. 

[PrlBted  in  Uoom Doc.  Ko.  S,  Fmy-flnh  ConRTw ,  flfst  Movtan.] 

Office  of  the  Chibf  of  EnounsEBS, 

United  States  Abhy, 
WaaUngUmj  D.  0.,  March  lly  1897. 
Sib  :  I  have  the  honor  to  submit  the  accompenying  copy  of  report, 
dated  March  4, 1897,  by  Mf^,  D,  W.  Lockwood,  Corps  of  Engineers, 
upon  the  results  of  a  preliminary  examination  for  obtaining  a  chaunel 
through  Oonanicut  Island,  Narragansett  Bay,  Bhode  Island,  made  in 
compliance  with  the  provisions  of  the  river  and  harbor  act  of  June 3, 1896. 

Major  Lockwood  states  that  a  channel  across  Conanicut  Island  would 
in  no  sense  be  of  national  importance:  that  the  interests  that  would  be 
aflected  are  purely  local  and  uot  at  all  commensurate  with  the  expense 
that  would  be  incurred  in  carrying  out  such  a  project,  and  tluit  there 
are  practically  no  commercial  interests  involved  outside  of  passenger 
travel.  For  tiiese  reasons  he  does  not  deem  the  locality  to  be  woruiy 
of  improvement  by  the  United  States. 

The  views  of  Mi^or  Lockwood  are  concurred  in  by  the  division  eogi- 
neo*,  OoL  G.  L.  Gillespie,  Corps  of  Engineers,  and  by  me. 
Very  respectfidly,  your  obedient  servant, 

John  U.  Wilson, 
Brig,  Gen.,  Chief  of  Bugineert,  V,  A  ^rmy. 

Hon.  B.  A.  Aloeb, 

Secretary  of  War. 
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bsfost  of  maj.  d.  w.  i^okwood^  oobfs  of  vsaoxelsba, 

United  States  Enoinebb  Office, 

Newporty  R.  J.,  March  4,  1897. 

OknebAL:  The  river  and  harbor  act  of  1896  provided  for  a  prelimi- 
nsxy  examination  with  regard  to  a  '*  channel  through  Oonanioat  Island, 
Karragansett  Bay,  Khode  Ishknd."  By  Department  letter  dated  June 
16, 18^^  the  daty  of  making  this  examination  was  assigned  to  me. "  In 
connection  therewith,  and  alter  pecaaaaX  ^aminat»on,  ihave  the  honor 
to  submit  the  fbllowiug  report: 

Oonanicat  Island  is  abont  9  miles  long  and  of  about  1  mile  ava«ge 
width.  It  divides  the  main  entrance  to  Narragansett  Bar  into  two 
channels,  the  eastern  and  western  passages,  respective^.  Situated  as 
it  is,  all  communication  by  water  between  Newport  and  the  mainland 
to  the  west  of  the  western  passage  must  be  by  a  circuitous  route  around 
the  north  or  soath  end  of  the  island.  The  object  of  a  channel  through 
the  island  is  merely  to  provide  a  short  all-water  route  between  the 
localities  mentioned.  The  present  route  is  by  ferryboat  from  !Xewport 
to  Jamestown,  a  transfer  across  the  island  of  aboat  a  mile,  then  by 
flerryboat  to  the  west  shore.  The  most  available  locality  for  a  channel 
across  the  island  is  just  north  of  Freebody  Hill  through  Bound  Swamp. 

This  subject  was  gone  over  very  thoroughly  by  Miy.  W.  H.  Bixby, 
Corps  of  Engineers,  in  a  report  made  by  him  dated  Mgy  31, 1895,  and 
published  in  the  Beport  of  the  Ohief  of  Engineers,  United  States  Army, 
for  1895,  page  745.  Mf^or  Bixby  gives  in  great  detail  the  interests 
that  woiUd  be  affected  by  the  suggested  channel,  etc.,  and  I  would 
respectfully  invite  attention  to  his  report. 

Briefly  stated,  a  channel  across  Gonanicnt  Island  wonld  in  no  sense 
be  of  national  importance.  The  interests  that  would  be  affected  are 
purely  local,  and  not  at  all  commensurate  with  the  expense  that  would 
be  incurred  in  carrying  out  such  a  project.  There  are  practically  no 
commercial  interests  outside  of  passenger  teavel  involved. 

For  the  above  reasons,  I  do  not  deem  the  locality  worthy  of  improve- 
ment. 

Very  respeoffully,  your  obedient  servant, 

T>.  W.  Logewood, 
Jf<0^,  Corp$  of  Engineers* 

Brig.  Gen,  John  M.  Wilson, 

Chief  of  EngineerSf  U,  8.  A, 

(Thiongh  the  Division  Engineer.) 

[Tint  fatdocMnait.] 
NOBTHBABT  DiTISZON  ENOINEBB  OfFIOE, 

New  Yorkj  Mareh  5, 1897, 
Bespectfially  forwarded  to  the  Ohief  of  Engineers,  concurring  in  the 
views  expressed  by  the  local  engineer,  that  the  excavation  of  a  "  chan- 
nel through  Gonanicnt  lakmd,  Narragansett  Bay,  Bhode  Island,"  is  an 
improvement  not  worthy  to  be  undertaken  at  present  by  the  General 
ppvenunent. 

G.  L.  GiLLBSPIE, 

Colonel,  Oorp$  of  EngineerSf  J>ieieum  Engineer, 

Kfo  97  69 
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SURVEY  OF  CHANNEL  IN  NEW  BEDFORD  HARBOR,  BtASSACHUSETTS, 
LEADING  TO  THE  BRIDGE  BETWEEN  THAT  CITY  AND  FAIBHAVEN, 
WITH  A  VIEW  TO  DETERMINING  WHAT  AMOUNT  OP  DREDGING  WOULD 
BE  NECESSARY  TO  MAKE  THE  CHANGE  IN  THE  DRAW  IN  SAID  BRIDGE 
FROM  THE  WEST  TO  THE  EAST  SIDE  OF  FISH  ISLAND  PRACTICABLE 
AND  ADVANTAGEOUS. 

[Printed  la  Hoou  I>oe.  XTo.  141^  Flf^-fbnrth  Comgnas,  Mcond  mbiIoil] 

Office  of  the  Chief  of  Engineers, 

United  States  Asmy, 
Washington,  D.  0.,  December  39, 1896. 
Sir  :  I  have  the  honor  to  submit  the  acoompaDying  copy  of  report  of 
December  23, 1896,  with  map,*  by  M^.  D.  W.  Lockwood,  Corps  of  £ugi- 
neers,  of  the  results  of  a  survey  of  chaunel  in  New  Bedfo«i  Harbor, 
Massachusetts,  leading  to  the  bridge  between  that  city  and  Fairhaven, 
with  a  view  to  determining  what  amount  of  dredging  would  be  nec- 
essary to  make  the  change  in  the  draw  in  said  bridge  from  the  west  to 
the  east  side  of  Fish  Island  practicable  and  advantageous,  made  to 
comply  with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

Mf^or  Lockwood  states  that,  in  his  opinion,  the  channel  leading  to 
the  proposed  draw  between  Fish  Island  and  Popes  Island  should  be  250 
feet  wide  and  18  feet  deep  at  mean  low  water,  and  to  excavate  such  a 
channel  w^  require  the  removal  of  74,000  cubic  yards  of  material  above 
the  bridge  and  118,000  cubic  yards  below  the  bridge.  He  estimates  tbe 
cost,  in  round  numbers,  at  $34,000. 

In  forwarding  Major  Lockwood's  report  to  this  office  the  division 
engineer,  Col.  John  M.  Wilson,  Corps  of  Engineers,  states  that  he  con- 
curs in  the  views  of  the  local  engineer. 

Very  respectftilly,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig,  &en.j  Ohief  of  Engineers, 

Hon.  Daniel  S.  Lauont, 

Secretary  of  War, 


report  of  MAJ.  D.  W.  LOCEWOOD,  CORPS  OF  enoineebs. 

United  States  Engineer  Office, 

Newport^  B.  J.,  December  23, 1896. 

General  :  In  accordance  with  the  provisions  of  section  9  of  the  rivw 
and  harbor  act  of  June  3, 1896,  and  orders  from  your  office  dated  July 
24, 1896, 1  have  the  honor  to  submit  the  fbllowing  report  and  estimate 
based  upon  a  survey  of— 

channel  in  New  Bedford  Harbor,  MasaachoBetts,  leading  to  the  'bridge  between  that 
eity  and  Fairharen,  with  a  view  to  determining  what  amoant  of  drwlging  would  be 
neeeasa^  to  make  tne  ohange  in  the  d»w  in  lald  bridge  ttom.  the  west  (o  tiie  eaet 
side  of  Fish  Island  praoticable  and  advantageous. 

For  a  great  many  years  a  bridge  has  been  in  existence  between  Kew 
Bedford  and  Fairhaven,  crossing  Fish  and  Popes  islands.  When  the 
bridge  was  built  there  was  but  little  commerce  from  or  to  i>oint8  above, 
and  the  provisions  made  for  passing  it,  while  ample  for  that  period,  are 


*  Not  reprinted.   Printed  in  llouse  l>oc.  No.  146,  Fifty-Conrth  CosgtesB,  secoDd 
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now  wholly  inftddqtuhte,  and  thia  condition  of  affiairs  is  becoming  worse 
each  year.  Ootton  £Ehctorie8  are  beinfif  built  above  the  biidge,  and  tiie 
ooal  they  require  must  pass  through  the  draws. 

The  present  draw  openings  were  reported  by  General  Warren,  in  1875, 
as  too  narrow  for  the  requirements  of  that  date,  and  as  the  channel  lead- 
ing from  the  sea  to  New  Bedford  has  been  deepened  and  widened  since 
then,  admitting  a  larger  class  of  vessels  than  formerly,  the  objections 
to  the  present  draw  are  more  pronounced  now  than  ever  before.  The 
approaches  to  the  draw  are  insuflBcient;  below  the  bridge  the  approach 
is,  in  one  place,  but  125  feet  wide,  and  this  width  is  ft^qnently  still 
fiu1;her  contracted  by  vessels  loading  or  unloading  across  the  ends  of 
wharves  in  the  vicinity.  It  is  no  unusual  thing  during  high  winds  for 
vessels  to  get  fast  in  the  draw,  stopping  traffic  on  the  bridge.  It  should 
be  stated  that  only  the  west  draw  opening  can  be  used. 

A  new  bridge  is  now  In  process  of  construction,  to  take  the  place  of 
the  old  one ;  the  actual  construotion  of  a  part  of  it  extending  fi*om  Fair- 
haven  to  the  harbor  line  west  of  Popes  Island  has  been  authorized  by 
the  Secretary  of  War,  and  in  case  the  change  in  the  location  of  the  draw 
from  its  present  position  between  New  Bedford  and  Fish  Island  to  some 
point  between  Fish  Island  and  Popes  Island  is  not  made  in  the  new 
structure,  this  obstruction  to  navigation  will  be  continued. 

The  channel  leading  to  the  proposed  draw  between  Fish  and  Popes 
islands  should,  in  my  opinion,  be  250  feet  wide  and  18  feet  deep  at  mean 
low  water.  This  will  require  the  removal  of  74,000  cubic  yards  of  mate- 
rial above  the  bridge  and  118,000  cubic  yards  below  the  bridge  to  cany 
the  channel  to  the  anchorage  basin,  the  project  for  which  has  already 
been  adopted.   The  above  quantities  are  scow  measurement. 

It  is  estimated  that  the  excavation  will  cost  as  fbllows  (18  cents  per 
cubic  yard  above  the  bridge  and  15  cents  below) : 

74,000  cubic  yards,  at  18  cents  $13, 320 

USfOOO  cabio  yards,  at  15  oents   17, 700 

SLCOO 

Contlngenoiefl,  engineering,  etc.,  10  per  oent   ^  103 

Total   8^  123 

or,  in  lonnd  numbers,  $34,000. 

Very  respectfoUy,  your  obedient  servant, 

D.  W.  LoorwooD, 

Major t  Corps  ofEngvMers. 

Brig.  Gen.  W,  P.  Craightll, 

Chief  of  Engineersj  U,  8.  A 


C  22. 

SURVEY  OF  MOUNT  HOPE  BAY  AND  FALL  RIVER  HABBOB, 
MASSACHUSETTS. 

[Frinted  lu  Honae  Doo.  "So.  50,  Flft;--flfth  Congreaa,  flnt  Mulon.] 

Office  of  the  Ohebf  of  EyaiNEEBS, 

United  States  Abmt, 
WasUngtm^  D.  C,  May  25, 1897, 
Bib  :  I  have  the  honor  to  submit  the  accompanying  report  of  May  3, 
1897,  with  map,*  by  Miy.  D.  W,  Lockwood,  Corps  of  Engineers,  of  a  sur- 

"Not  reprinted.   Printed  in  House  Doc.  No.  66,  Fifty-fifth  Congrees,  first  session. 
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Toy  of  Mount  Hope  Bay  and  Fall  Eiver  Harbor,  Massaclinsette,  made  to 
comply  witli  tbe  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

Two  plans  of  improvement  are  presented  by  M^jor  Lockwood,  as 
follows: 

1.  To  provide  a  chtmnel  25  feet  deep  and  300  fSaet  wide  by  dredging 
across  the  flats  on  the  soutliem  approach  &om  ^iTfurragansett  Bay  to  the 
city  and  along  the  dfy  front  to  the  yaoht-dab  dock,  at  an  estimated 
cost  of  $176,411.94. 

2.  To  provide  a  channel  25  feet  deep  and  300  fbet  wide  along  the  city 
front  between  the  Old  Colony  wharf  and  deep  water  at  the  upper  end 
of  the  city  &ont,  at  an  estimated  cost  of  $58,060.47.  This  work  is 
iDcladed  in  the  larger  estimate  mentioned  above. 

The  improvement  contemplated  by  the  latter  project  is  deemed  by 
Mfyor  Lockwood  to  be  sufficient  for  the  present  needs  of  commerce,  bat 
the  division  eugineer,  Col.  Cr.  L.  Gillespie,  Oorps  of  Engineers,  in  for- 
warding the  report  to  this  office,  states: 

The  within  report  Bays  that  "Fall  River  Is  the  largest  ootton-nuuiufactariiig  oit^ 
in  tho  United  States,  and  its  oommeroe  is  Inoreasing  yearly.  A.t  present  the  maxi- 
mnm  draft  for  sailing  Teasels  is  20  feet,  and  advantage  mast  be  taken  of  the  tide  to 
enable  them  to  reach  the  oity  front." 

In  a  report  on  the  preliminary  surrey,  February  21, 1895  (Annnal  Report  of  Chief 
of  Engineers  for  1895,  p.  727),  it  is  stated  that  the  annual  commerce  of  the  port  is 
S,000,WO  tons,  and  the  value  of  the  annual  imports  and  exports  exceeds  $130,000,000. 

Id  view  of  these  facts,  showing  a  present  large  commerce  and  a  prospective  larger 
oommerce.  I  am  of  the  opinion  that  tbe  channel  leading  firom  the  ocean  w  the  wharvrs 
at  Fall  Elver  should  have  a  width  of  300  feet  and  a  depth  of  25  feet  at  mean  low 
water,  and  therefore  reoommend  for  approval  the  more  extended  prc^jeot  presented  by 
the  looal  ofBcer. 

I  concur  in  the  views  of  the  division  engineer. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chitf  of  EngineerSj  U.  8.  Army, 

Hon.  B.  A.  Aloeb, 

Secretary  of  War, 


bspobi  of  uaj.  d.  w.  lockwood,  cobps  of  enainkbbs. 

United  States  Engineee  Office, 

Newport,  i2.  /.,  May  5, 1897. 

Obhbbal  :  I  have  the  honor  to  forward  herewith  a  tracing  of  map 
of  snrvcgr  of  "  Mount  Hope  Bay  and  FaU  Biver  Harbor,  BCasBaohnsetts,*' 
provided  for  in  riTer  and  harbor  act  of  June  3, 1806. 

Tbe  field  work  of  the  survey  was  in  charge  of  Assistant  Engineer 
0.  M.  Winchell,  and  occupied  from  October  25  to  Kovember  15, 1896. 

In  his  report  on  the  p^iminary  examination  of  this  locality,  dated 
February  21, 1895,  M^j.  W,  H.  Bixby,  Corps  of  Engineers,  stated  as 
follows : 

To-day  it  appears  desirable  that  the  upper  harbor  of  Fall  River  City  aud  the  short 
shoal  portion  of  the  middle  Mount  Hope  Bay  Channel  should  be  deepened  suffloientiy 
to  allow  vessels  that  can  at  present  enter  the  lower  portions  of  Mount  Hope  Bay  to 
proceed  farther  to  the  deep-water  anchorage  ground  and  to  the  upper  harbor  of  the 
oity  of  Fall  Bivar.  This  means  a  moderate  amount  of  dndging  to  i£  fiaet  depth  at 
both  places. 

By  reference  to  tbe  map  it  will  be  noted  that  at  present  there  exists 
a  good  channel  of  about  21  feet  depth  acrons  Mount  Hope  Bay,  which 
has  been  made  beyond  a  doubt  by  the  regular  Fall  Kiver  steamers  that 
run  in  range  with  the  Bristol  Light  aud  Bordens  Flat  Light. 

Digitized  by  Google 


APPENDIX  C— fiGPOBT  OF  MAJOR  LOCKWOOD.  933 


The  Coast  Survey  chart  which  shows  the  hydrography  of  this  sectiou 
wonld  appear  to  indicate  that  the  best  location  for  a  channel  would  be 
from  the  lower  extremity  of  the  deep  water  that  follows  down  the  east- 
em  shore  some  distance  below  Fall  Biver  across  the  iuterreniug  fiat  to 
about  midway  between  Mount  Hope  Point  and  Common  Fence  Point; 
but  the  soundings  on  the  Coast  Surrey  chart  were  taken  about  1862, 
and  many  changes  appear  to  have  taken  place  since  then.  A  cut  in 
this  locality  wo^d  not  be  as  apt  to  stand  as  the  longw  one  following 
the  present  steamboat  channel,  because  whatever  tidal  flow  there  might 
be  through  Sakonnet  Biver  would  be  practtcidly  across  it,  and  the 
tendency  voold  be  to  fill  it  up  slowly.  The  longer  cut  would  be  -well 
marked  by  reuiges,  and  the  liurge  steamers  of  the  Fall  Biver  Line  Ixy 
constantly  running  thiougli  it  wonld  tend  to  maintain  the  d^tb. 

A  considerable  amount  of  dredging  will  be  required  in  the  harbor 
itself  to  obtain  as  much  depth  as  exists  at  present  iu  the  approaches, 
but  it  is  not  deemed  advisable  to  dredge  out  the  reentrant  north  of  the 
Old  Colony  wharf.  A  special  examination  of  this  locality  was  made 
April  16, 1897,  by  Assistant  Engineer  Edward  Parrisb,  whose  report  is 
inclosed  herewith.  I  folly  concur  with  the  conclusions  reached  by  Mr. 
Parrish  concerning  the  nonadvisnbility  of  removing  the  rock  ledge 
inside  and  north  of  the  red  buoy. 

Fall  Biver  is  the  largest  cotton-manufkcturing  city  in  the  United 
States,  and  its  commerce  is  increasing  yearly.  At  present  the  maxi- 
mum draft  for  sailing  vessels  is  20  feet,  and  advantage  most  be  taken 
of  the  tide  to  enable  them  to  reach  the  city  ftont.  A  large  amount  of 
coal  is  lauded  here  yearly,  but  only  about  20  or  25  vet  cent  is  brought 
in  sailing  vesselB,  the  remtundw  being  carried  in  oarges  drawing  15 
feet  or  a  Uttie  more.  Should  a  deeper  channd  than  20  fiaet  be  pro- 
vided, sailing  vessels  needing  the  increased  depth  would  haye  to  be 
towed  through  the  cut  across  Mount  Hope  Bay. 

A  cut  25  feet  deep  and  300  feet  ^de  on  the  lines  marked  on  map  wonld 
require  the  following : 

Dredslng  1,275,723  oobio  yards  mud,  sand,  and  giaval,  ftt  13^  cents  $159, 465. 40 

ContingenoieB  and  engmeering,  10  per  cent   15, 916. 54 

Total   175,411.94 

A  cut  from  about  abreast  of  the  State  line  would  require  about 
100,000  cubic  yards  less  dredging,  but  would  not  be  as  permanent,  as 
already  stated,  and  would  not  be  used  by  the  Fall  Biver  steamers. 
WhUe  it  may  become  necessary  at  some  fbtare  time  to  deepen  the 
approaches  to  Fall  Biver,  the  interests  of  commerce  do  not,  in  my 
opinion,  require  this  at  present,  but  rather  that  deeper  water  shoold  be 
provided  along  the  city  whan  tine,  and  I  would  recommend  that  a 
channel  300  feet  wide  and  25  feet  deep  be  made  as  indicated  between 
the  Old  Colony  Wharf  and  the  deep  water  at  the  upper  end  of  the  city 
front.  Wharf  owners  then  can  secure  ample  depth  by  dredging  a  short 
distance  when  they  have  deepened  the  water  along  their  wharves. 

The  cost  of  this  I  estimate  as  follows: 

Diedffing  422,258  cable  yards  mnd,  sand,  and  graTd,  at  12}  cents  963, 783. 36 

Contrngenoies  and  engineering,  10  per  cent   6, 378. 23 

Totri   58,000.47 

Very  respectfully,  yonr  obedient  sen^t, 


D.  W.  LOOKWOOD, 

Mt^oTj  Corps  o/Sngineen, 


Brig.  Gen.  John  M.  Wilson, 

Ohi^  of  Engineer;  If.  8.  A, 
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KBPORT  OF  MB.  SDWAItD  PABXISH,  ASBIBTANT  BNGIinEBR. 

UsiTBD  States  Enoimker  Office, 

Netcport,  R.  /.,  April  17,  18^. 

Sir:  In  aooordanoe  with  yoar  instmctioDB  of  the  16th  instant,  I  made  an  examina- 
tion on  that  date  of  the  portion  of  Fall  Giver  Harbor  lying  between  the  OM  Colony 
Bteamboat  Company's  wharf  and  the  titaplea  Wharf  north,  with  a  view  to  determin- 
ing the  oharaoter  of  the  material  it  would  be  necesfnary  to  remove  in  the  event  of 
extending  a  channel  300  feet  wide  and  25  feet  deep  in  iront  of  the  wharves  in  this 
vicinity. 

The  part  of  the  harbor  referred  to  forms  a  Rmnll  bay  about  1,G00  feet  long  and  600 
feet  wide,  protected  on  the  Bonth  Bide  by  the  Old  Colony  Steamboat  Company's 
wharf  and  on  the  north  by  the  Staples  Wharf.  The  shore  line  is  entirely  bnilt  up 
with  whuves. 

Twnity  borings  were  taken  with  a  steel-pointed  rod,  and  their  posltioDB  located 
by  ranges  and  a  transit  on  shore. 

The  borings  indicate  that  there  is  a  ledge  of  rook  extending  over  nearly  one-half 
of  the  area  examined,  covered  with  a  layer  of  gravel  ifom  0.5  to  2.6  feet  thick.  The 
general  surfinee  of  this  rook  is  from  12  to  14  feet  below  the  plane  of  mean  low  water 
over  the  shaded  area  on  the  accompanying  tracing,  and  inereaBBB  in  depth  both  north 
and  Boatli  of  this  area. 

A  little  to  the  westward  of  the  center  of  the  bay,  referred  to  above,  a  red  buoy 
marks  the  Bonthweetem  extremity  of  the  ledge.  There  is  uo  ronte  by  wnicfa  a  chan- 
nel can  be  carried  along  the  wharf  front  inside  the  bnoy  without  crossing  the  ledge. 
Any  channel  of  Ute  proposed  dimeusions  paseing  inside  of  the  red  buoy  would  require 
the  removal  of  at  least  90,000  onblo  yards  of  the  ledge,  at  a  probable  cost  of  $7  per 
cnbio  ya^,  or  f^,000  for  the  rock  work,  in  addition  to  nearly  200,000  cnbic  yards 
of  mnd  dredging,  which  would  cost  about  12^  cents  per  cubic  yard,  or  ^,000;  atotal 
of  at  least  $^,000  for  the  channel  inside  of  the  red  buoy. 

The  coat  of  a  channel  through  this  ledge,  the  depth  remaining  constant,  would 
vary  approximately  with  the  width,  bat  were  a  channel  of  any  width  made  through 
it,  it  woald  not  be  of  great  benefit  to  the  wharf  owners  without  tlie  expenditure  of  a 
very  large  Bom  on  their  part  to  iacrease'  the  depth  at  the  wharves;  and  as  there 
appear  to  be  no  established  harbor  lines  in  Fall  Biver  Harbor,  any  considerable 
expenditure  in  improving  the  wharf  front  might  be  more  profitably  made  in  baild- 
ing  the  wharves  oat  over  the  ledge,  so  that  they  would  come  to  within  a  reasonable 
dintauce  of  a  25-foot  channel  extending,  in  prolongation  of  the  channel  throngh 
Mount  Hope  Bay,  itom  the  Old  Colony  Steamboat  Company'B  wharf  to  the  Staples 
Wharf  andT thence  along  the  city  front  to  the  deep  water  leading  into  Taunton  Biver. 

The  eoBt  of  a  channel  300  feet  wide  and  36  feet  deep  f^om  the  Old  Col<niy  Whaif 
to  tiie  Staples  Wharf  would  be  as  follows:  Dredging  126,250  cubic  yards  of  mnd,  mX 
12i  cents  per  yard,  tlB,781.^. 

This  latter  amount  would  replace  the  $666,000  in  the  cost  of  the  constmction  of 
the  channel  along  the  ftont  of  Fall  Biver. 

The  aocompan^ng  tracing,  from  the  map  of  the  survey  of  Mount  Hope  Bay  and 
Fall  Biver  Harbor  recently  made,  shows  the  position  of  boringa  token  in  the  exam- 
ination and  a  table  giving  tile  charaotor  of  tiie  material. 
Tery  reepeotfolly, 

Edward  Parbibh,  AttUtami  Enfiumr. 

U^J.  D.  W.  LocKWOOD, 

Corpt  of  EnginMTt,  U.  S.  A. 


C  33. 

SUBVEY  OP  SAKONNET  POINT,  BHODE  ISLAND. 
[Printed  In  House  Doo.  ITo.  81,  FlKy-flflh  Congreas,  first  sasBion.] 

Offiob  op  the  Chief  op  Engineers, 

United  States  Abut, 
WasUngtonj  JO.  C,  July  5, 1897. 
Sib:  I  have  the  honor  to  sabmit  the  accommDying  copy  of  report, 
dated  Jane  24, 1897,  with  map,*  by  M^j.  1>.  W.  Loekwood,  Corps  of 
EngineerSf  npon  a  snrrey  of  Sakonnet  Point,  Bhode  Island,  made  to 
comply  with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

"  Not  ze^inted.   Printed  in  House  Doc.  No.  81,  Fifty-fifth  Congress,  first  seauon. 
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Major  Lockwood  stAtea  that  3akoiiiiet  Point  fiiruishes  the  ouly  land- 
ing near  the  ocean  in  this  locality,  it  being  of  considerable  local  impor- 
tance, particularly  in  sammer,  and,  in  his  opinion^  a  breakwater  would 
be  of  great  advantage  to  the  interests  involved. 

The  plan  of  improvement  submitted  provides  for  the  extension,  with 
rock  and  stone,  of  the  present  old  work,  referred  to  in  the  report,  out 
to  the  rock  nearly  north  of  it,  as  shown  on  the  map,  and  the  raising  of 
the  whole  stmcture  to  8  feet  above  mean  low  water,  the  top  width  to 
be  15  fbet.  The  cost  is  estimated  at  $25,000. 

The  views  of  the  local  oflScers  are  concurred  in  by  the  division  engi- 
neer, Ool.  G.  L.  Gillespie,  Corps  of  Engineers. 
Y&cy  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Qm.^  Chief  of  Engineers^  U.  S.  Army^ 

Hon.  B.  A.  AL&s&t 

Secretary  of  War, 


bbpobt  op  maj.  d.  w.  lookwood,  oobps  of  bnginbebs. 

United  States  Engtneee  Office, 

Newport,  R,  I.,  June  S4,  1897. 

Gensbal:  In  compliance  with  Bepartment  letter  of  September  5, 
1806, 1  have  the  honor  to  submit  the  following  report  of  a  survey  of 
Sakonnet  Point,  Bhode  Island,  provided  for  in  river  and  harbor  act 
of  June  3,1806: 

In  1827  a  survey  of  this  locality  was  made  by  Lieutenant  Anderson 
of  the  Topographical  Engineers,  and  a  project  submitted  providing  for 
a  breakwat^  about  400  feet  long.  This  work  appears  to  have  been 
undertaken  and  about  200  feet  of  the  breakwater  built,  although  not 
exactly  on  the  lines  laid  down  on  Lieutenant  Anderson's  map,  ite  gen- 
eral direction  being  more  to  the  east.  . 

A  preliminary  examination  of  Sakounet  Point  was  made  by  M^'. 
W.  E.  Livermore,  Corps  of  Engineers,  in  1888,  and  bis  report  may  bis 
found  in  the  Annual  Report  of  the  Chief  of  Engineers,  IJuited  Stotea 
Army,  for  1889,  part  1,  page  649.  A  second  preliminary  examination 
was  made  by  Capt.  W.  U.  Bixby,  Corps  of  Engineers^  in  1895,  and  his 
report  may  be  fbund  in  the  Annual  Report  of  the  Ohi^  of  Engineers, 
United  States  Army,  for  1896,  Part  I,  pages  749  and  760. 

Both  Mf^or  Livermore  and  Captton  Bixby  reported  the  locality  as 
worthy  of  improvement  by  the  General  Government.  Sakonnet  Point 
furnishes  the  only  landing  near  the  ocean  in  this  locality,  and  is  of  con- 
siderable local  importance,  particularly  in  summer. 

A  line  of  steamboats  runs  between  Providence  and  this  point 
throughout  the  year,  with  double  service  during  the  summer  months, 
to  accommodate  the  increased  population  of  this  season  of  the  year. 

The  summer  population  is  becoming  greater  each  year,  and  the  need 
of  a  reliable  and  safe  landing  ia  increasing. 

Daring  the  year  1896, 26,000  passengers  were  carried  to  and  from 
Sakonnet  Point,  and  the  steamboat  company  estimates  its  freight  for 
that  year  as  follows : 


Passengers  carried  to  and  taken  ftom  Sakonnet  Point   26, 331 

CobI  delivered  tons..  63S 

Grain,43,640  bushels, aboat  do...  1,212 

Feed  of  all  kinds,  about  do...  750 

Fish  carried  away,  1,300 barrels,  about  -  do...  162 

Lomber  delivered  feet..  366,000 
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Besides  the  above,  we  have  carried  away  large  qaantities  of  eggs  and  farm  prodnce. 
and  have  landed  brick,  lime,  cement,  hardware,  erooerisa,  ai^  merohandise  of  u 
kinds.  We  have  quite  often  had  to  oany  freignt  back  for  tmo  or  moie  trips,  not 
being  able  to  land  at  Sakonnet. 

In  my  opinion^  a  breakwater  wonld  be  of  great  advantage  to  the 
interests  involved,  and  I  wonld  respectfoUy  recommend  the  folloving: 

Prolong  the  present  old  work  oat  to  the  rock  nearly  north  of  it  and 
raise  the  whole  to  8  feet  above  mean  low  water.  The  width  on  top  to 
be  16  feet;  the  sea  or  weather  slope  to  be  1  on  2  and  the  inner  slop«  1 
on  1.  It  is  thought  advisable  that  the  stractnre  should  have  a  core, 
composed  of  comparatively  small  stone,  while  the  exposed  Bor&ces 
Bhoald  be  composed  of  large  rook. 

It  is  estimated  that  11,000  tons  of  rock  wiU  he  required. 

XMmate  of  eo§t. 

11,000  tons  of  riprap,  at  $2  per  ton  4S2, 000 

Contingenoies,  enguiesring,  etc   3, 000 


Total  ^   SS^OOO 

A  tracing  of  the  survey  is  forwarded  this  day  in  a  separate  package. 

Sakonnet  Point  is  in  the  Newport  oollaotion  district.  Newport  is  the  neaMt  port 
of  entey .  The  amonnt  of  revenne  coUeeted  at  Kewpnt  in  the  last  calendar  year  was 
•190.45.  The  nearest  light  honse  is  Sakonnet  Point  light.  The  neareet  ftnrtifieatioii 
is  Fart  Adams,  B.  I. 

Very  respectfhlly,  your  obedient  servant, 

D,  W.  LOOKWOOD, 

Ma^or,  Corps  of  Snginesrt. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineersj  U,  S,  A. 

(Through  the  Division  Engineer.) 

[First  liidonemat.] 

KOBTHBAST  DIVISION  EnOTNEBB  OFPIOE, 

New  TorJcy  June  30, 1897, 

Bespectfully  forwarded  to  the  Ohief  of  Engineers. 

The  local  engineer  reports  the  locality  worthy  of  improvement  and 
recommends  the  extension  of  the  present  old  breakwat^  northward  a 
distance  of  about  200  feet  and  the  raising  of  the  entire  work — old  and 
new — ^to  8  i^t  above  mean  low  water,  at  ui  estimated  cost  of  $25,000. 

la  the  report  of  the  local  oflQcer  on  the  preliminary  examination  (May 
31,  1895,  Annual  Beport  of  Ohief  of  Engineers  for  1885,  p.  749)  it  is 
stated  that  the  lower  portion  of  the  river — 

foims  a  natnral  harbor  of  refnge  several  miles  square  against  all  winds  except  those 
coming  directly  from  the  Atlantic.  It  is  usefal  as  a  renige  daring  Btorros  nom  the 
east  and  aoatbeast,  in  which  case  an  area  of  at  least  2  sqaare  mileB  is  available  to 
Tcsaels  drawinff  over  30  feet  depth  of  water,  which  can  ride  in  safety  behind  a  pro- 
tection oiTeied  oy  the  headland  of  Sakonnet  Point. 
The  necessity  for  some  local  protection  has  been  evident  for  a  long  time. 

*  The  views  of  the  local  officer  in  the  within  paper  are  concurred  in. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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C24. 

SUBVET  OF  EASTEKLT  BBRAKWATEB  TO  SHORE,  POINT  JUOTTB;  AT 
POINT  JUDITH  HARBOR  OF  REFUGE,  RHODE  ISLAND. 

[Printed  la  Hmue  Dm.  No.  63,  FUt^-flflh  Cmgnn,  tnt  aewtan.] 

Office  of  the  Chibf  of  Enoxnebbs, 

United  States  Abht, 
WashingUm,  D,  0^  May  11, 1897, 
Sm:  I  have  ttie  houor  to  submit  the  aocompanying  report  of  April 
14,  1897,  witli  map,  by  Maj.  D.  W.  Lockwood,  Corps  of  Bngineers,  of 
tbe  results  of  a  survey  for  easterly  breakwater  to  shore.  Point  Jadith, 
K.  I.,  at  Point  Judith  harbor  of  refuge. 

The  proposed  easterly  breakwater  was  intended  to  increase  tbe  shel- 
tered area  between  the  main  breakwater  and  the  shore,  and  its  shore 
end  was  planned  to  be  900  feet  from  the  beach.  The  present  survey 
was  made  with  a  view  to  determining  the  cost  of  closing  this  interval, 
which  is  estimated  by  Miyor  Lockwood  to  be,  inclndlng  contingenGies, 
$187,558.80. 

In  transmittingthis  report  Mi^or  Lockwood  states  that,  in  his  opinion, 
the  proposed  improvement  is  not  worthy  of  being  undertaken  by  the 
United  States,  as  the  same  is  not  justified  bythe  interests  of  commerce 
involved,  and  this  opinion  is  concurred  in  by  the  division  engineer,  GoL 
G.  L.  GiUespie,  Corps  of  Engineers. 

The  closing  paragraph  of  the  report  of  October  23, 1896,  by  a  Board 
of  Engineers  referred  to  by  Major  Lockwood,  is  as  follows: 

In  view  of  the  expenee  invoWed  in  completing  the  main  work  and  of  raising  a 
part  of  it  (the  eastern  arm  as  seemB  devirable)  to  the  height  propoaed,  of  13  feet  above 
meaalow  irater,  the  Board  is  of  Ae  opinion  that  tbe  constrnction  of  a  detaohed  arm 
off  tdie  eastern  entrance  as  a  part  of  the  main  project  may  safely  be  deferred  nntll 
the  completion  of  the  main  work  may  demonstrate  the  necessity  or  otherwise  of 
such  a  stnictare  for  additional  shelter.  This  course  seems  all  the  more  desirable  in 
view  of  the  fact  that  snob  a  stmcture  wonld  neoessarily  interfere  more  or  leas  with 
the  main  entrance  about  tbe  end  of  the  eastern  arm. 

Very  respectftiUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen,j  Oki^  0/ £!nginearSf  U,  8,  Army. 

Hon.  R.  A.  Alqkb, 

Secretary  of  War. 


brpobt  of  maj.  s.  w.  lockwood,  oobfb  of  enoinebbs. 

United  States  Enoinbbb  Office, 
Nw>pwt^  R.  I.J  April  14, 1897. 

General  :  I  have  the  honor  to  submit  herewith  a  tracing  of  a  survey 
made  in  compliance  with  river  and  harbor  act  of  June  3, 1896,  of  east^ 
eriy  breakwater  to  shore,  Point  Judith,  at  Point  Juditii  harbor  of 
refuge,  Bhode  Island.''  Ttus  work  was  assigned  to  me  by  Department 
letter  of  July  24, 1896. 

The  proposed  easterly  breakwater  was  intended  to  increase  tbe 
sheltered  area  between  the  main  breakwater  and  tiie  shore,  and  its 
shore  end  was  planned  to  be  900  feet  &om  the  beach.  The  present 
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sorrey  was  made  with  a  view  to  determining  the  cost  of  closing  this 
internal. 

The  amotmt  of  stone  required  for  this  work  is  estimated  at  56,836 
tons,  in  addition  to  the  amount  required  to  build  the  part  already 
planned,  to  wit,  130,705  tons. 

As  nearly  all  of  the  extension  wonld  be  in  water  where  the  seas 

break  most  of  the  time,  it  is  estimated  that  the  cost  per  ton  of  rock  in 
place  would  be  at  least  $3,  making  the  cost  of  the  extension  as  follows : 

B6,8S6  tons  riprap  at  $3   WTO^SOaOO 

OontingencieB  aim  engineering,  10  per  cent   17, 050. 80 

Total   187,558.80 

It  may  be  stated  that  if  the  gap  between  the  easterly  breakwatw 
and  the  shore  be  closed,  the  littoral  currents  will  be  interfered  with  and 
deflected,  increasing  at  times  the  difficulties  of  entrance  to  the  main 
shelter,  and  besides  may  lead  to  a  deposition  of  sand  along  its  western 
face. 

Attention  is  reapectfully  invited  to  the  closing  paragn^h  of  the 
report  of  a  Board  of  Engineer  Officers  on  the  harbor  of  reftige  at  Point 
Judith,  B.  I.,  dated  October  23, 1896. 

Very  respeotfoUy,  your  obedient  servant, 


D.  W.  LOOKWOOD,  . 

Major^  Corps  of  Mngineert. 


Brig.  Gen.  John  M.  Wilson, 

Chi^o/Mngme0rSf  U,  8.  A. 


APPENDIX  D, 


IMPROVEMENT  OP  BIVEES  AND  HAKBOES  IK  CONNECTICUT,  OF  PAW- 
CATUCK  EIVEK,  RHODE  ISLAND  AND  CONNECTICUT,  AND  OP  CONNEC- 
TICUT RIVEE,  MASSACHUSETTS  AND  CONNECTICUT. 


REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENOINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  EXDINQ  JUNE  SO,  1897,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKB. 


IMPROVIMBNT8. 


1.  Pawoatnok  River,  Connectlcnt  and 

Rhode  Island. 

2.  Stonington  Harbor,  Connecticut. 

3.  Mystic  River,  Connecticut. 

4.  Thames  River,  Conneoticnt. 

6.  Conneotiont  River  below  Hartford, 
Connecticnt. 

6.  Harbor  of  refage  at  Dnck  Island  Har- 

bor, Connectioot. 

7.  New  Haven  Harbor,  Connectioat. 

8.  Breakwaten  at  New  Haven,  Connecti- 

cut. 


9.  Housatonio  River,  Connecticut. 

10.  Bridgeport  Harbor,  Connecticut. 

11.  Saugatuck  River  and  Westport  Har- 

bor, Connecticut. 

12.  Norwalk  Harfanr,  Cooneetiout. 

13.  Five  Mile  Biver  Harbor,  Connecticut. 

14.  Stamford  Harbor,  Connecticut. 

15.  Harbor  at  Cos  Cob  and  Mianus  River, 

Connectiout. 

16.  Greenwlcli  Harbor,  Conneoticut. 


SUKTETB. 


17.  Niantto  Harbor,  Connecticut.  I  19.  Housatonic  River,  Connecticut. 

18.  New  Haven  Harbor,  Connecticut.       |  20.  Southport  Harbor,  Conneotient. 


HAHBOB  LINE8. 


21.  Bridgeport  Harbor,  Connecticut. 


Cnited  States  Enoinebk  Offiob, 

New  London^  Conn.,  July  17j  1897. 

General:  I  have  the  honor  to  transmit  herewith  annual  report 
upon  works  of  river  and  harbor  improvement  in  my  charge  for  the  fis- 
cal year  ending  June  30, 1897.  Except  the  harbor  of  Stonington  and 
Pawcatuck  Biver,  these  wotks  were  transferred  to  me  August  5, 1896, 
by  Maj.  H.  M.  Adams,  Corps  of  Engiueers,  pursuant  to  Special  Order 
164,  dated  July  14,  1896. 

excepted  works  were  transferred  to  me  August  21,  1896,  by 
Msg.  D.  W.  Lookwood,  Corps  of  Engineers,  pnrsnant  to  the  order  cited. 
Very  respectfhlly,  your  obedient  servant, 

Smith  S.  Leaoh, 
Major,  Corps  of  Ungineers. 

Brig.  Gen.  John  M.  Wilson^ 

Ohi^  of  Ungineert,  U.  8.  A, 

989 
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D  X. 

mPROVEBfENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND 
CONNECTICUT. 

[Thla  -work  wm  In  the  ohftntB  of  H^.  D.  W.  Loekiroodt  Corpa  of  Basliieon,  anUl  Angnit  21,  ISM.] 

The  present  approved  project,  that  of  1895,  provides  for  a  channel  of 
10  feet  depth  at  mean  low  water  from  Stonington  Harbor  to  Westerly, 
with  a  width  of  200  feet  from  Stoningtun,  Conn.,  to  Avondale,  B.  I.,  a 
distance  of  4  miles;  a  width  of  100  feet  from  Avondale  to  the  lower 
wharves  of  Westerly,  a  diBtance  of  2.75  miles,  and  a  width  of  40  feet 
between  the  upper  and  lower  wharves  of  Westerly,  a  distance  of  0.5 
mile,  at  a  total  estimated  cost  of  $200,361.60. 

Under  the  appropriation  of  $15,000  in  act  of  Jnne  3, 1896,  and  in 
pnrsoance  of  the  programme  of  work  approved  for  1896  and  1897,  con- 
tracts have  been  entered  into  with  Simon  O.  Fraser  and  the  Hartford 
Dredging  Company,  the  lowest  bidders,  for  the  removal  of  about  400 
cubic  y^ds  of  rock  and  bowlders,  and  for  dredging  30,000  cubic  yards, 
respectively.  Mr.  Fraser  began  work  April  1, 1897,  and  at  the  close  of 
the  fiscal  year  had  taken  out  266  cubic  yards  of  rock  and  bowlders. 
His  contract  expires  September  1, 1897. 

Ko  work  was  done  by  the  Hartford  Dredging  Company  during  the 
fiscal  year.   Their  contract  expires  on  the  same  date  as  the  other. 

Pawcatuck  River  is  in  the  colleotion  districts  of  ProWdenoe  and  Stonington,  the 
dividiiu;  line  passing  through  the  river.  Providenoe  and  Stonington  ue  the  ne«rast 
ports  of  entry.  The  revenue  collected  in  the  last  calendar  year  was:  Providence, 
9373,827.41:  Stonington,  $31.02.  The  nearest  light-hoaBes  are  the  Btoninglion  aud 
Watch  Hill  lights.  The  nearest  fortification  is  Fort  TmmbnU,New  London,  Conn. 

Mwney  statmmt. 


July  1,  1896,  balance  unexpended   ♦IS,  000. 00 

June  30,  1897,  amount  expended  during  fiscal  year   1, 970. 96 


July  1,  1897,  balance  unexpended   IS,  029. 06 

July  1, 1897,  outstanding  liabilities   $3, 227. 75 

July  1,  1897,  amonnt  covered  by  uncompleted  contracts   ^  173. 00 

  10^400.75 


Jnly  1,  mn,  halanoe  available   2, 628.  30 


Amount  (estimated)  required  for  completion  of  existing  project   185, 361. 60 

AmonnttiiatcanbeprofitablyexpendcdinfisciJ7earen^RJnne30fl899  2^  000.00 
Submitted  in  compliance  with  requirements  of  eections  3  of  river  and 
harbor  acta  of  1^  and  1887  and  of  sundry  civil  act  of  June  4, 1897. 


AHODNTS  APPBOPRIATKD. 


March  3, 1871  «10, 000. 00 

June  10, 1873   10,000.00 

March  8,1873   10,000.00 

June  23, 1874    10, 000.  00 

March  %  1875   10, 000.  00 

August  5, 1886   12, 000.  00 

AoguBt  11, 1888   10, 000.  00 

Decembers,  1896,  unexpended  balance  deposited  to  credit  of  the  United 
Statea  Treasurer  


September  19, 1890   $16,600.00 

July  13, 1898   8,800.00 

August  17. 1894   6,000.00 

Juno  3, 1896   15,000.00 

Total   113,400.00 


899.99 


Total 


 iis,ooaoi 

Digitized  by  Google 


APPENDIX  D  EEPOKT  OF  MAJOR  LEACH. 


941 


Abatraot  of  propo9al$  for  drodging  in  PatocatMok  Bivor,  Bkode  laUutd  and  ConntotioHt, 
opened  OS  Maf.  Svtitk  S.  leaok.  Corps  iff  Engiitiart,  February  te,  1897. 

[80,000  onUoyuds.] 


ITo. 


Sum  ud  addrou  of  bidd«T. 


Prioo 
percnblo, 
yud. 

TMkL 

Centt. 

27  i 

•B,  100.00 

23  ! 

6,000.00 

85 
82 
68 
80.0 

10,000.00 
0,600.00 
18,000.00 
11,070.00 

Thomas  A<  Soott,  New  Landtnii  Conn.  • . . 
Hartford  Drodgtng  Co.,  Hartford,  Conn . 

Jamea  S.  Rogers,  Flattsbnrg,  N.  Y  

Simon  G.  Fraaar,  New  London,  Conn  

John  P.  Kanderaon,  Albany,  T  

Frank  Pidgeon,  Saaeertlea,  S.Y  

Alonzo  E.  Smith,  lalfp,  N.  T  


a  Acc«pt«d. 

Abetraot  of  prttpoaalt  for  removal  of  rock  from  Pavieatuck  Biver,  Shode  laland  and  Con- 
necticut, opened  by  Maj.  Smitk  S.  Leach,  Corpe  of  Engineer;  Februarg  S6, 1897. 

[BemoTal  MOonbio  yarda  or  800  groas  tons.] 


Ho. 


Xama  and  addreaa  of  bidder. 


ThonuM  A.  Scott,  Tfaw  London,  Conn  per  ton 

Hartford DredKUiK  Co.,  Hartford,  Conn  do... 

Jamea  S.  Rogora,  Plattaburg,  N.  Y  per  oablo  yard 

Simon  C.Fraser,  New  London, Conn  do.. 

John  P.  Kanderaon,  Albany,  K.  Y  per  ton 

Franti  Pidgeon,  SaneertieH,  N.  Y  per  cnbto  yard 

Alonzo  £.  Smitti.  laQp,  If .  Y  per  ton 


Price  per 
oabio  . 
yard  or 
ton. 


fS-OO 

6.26 
0.80 
0.50 
21.00 
11.00 
6.00 


TotaL 


•4,800.00 

5,000.00 
3. 020.00 
3,800.00 
16. 800. 00 
4,400.00 
4,800.00 


a  Accepted. 

Comtraot  im  foree  June  SO,  1897,  for  dredging  in  PoMoa^nde  Biieer,  leXand  and 

ConnecUoat. 


Hame  of  ooBtraustor. 

Date  of 
contract. 

Date  of 
approval. 

Work  began. 

Contnot 
explraa. 

lfar.lS,18gT 

Apr.  U,U>T 

Sept.  1, 18B7 

Comtraet  in  foree  Jwt»  SO,  1897,  for  removal  of  rock  from  Pawoatae^  BXner,  Bkode  lelanA 

and  Conneetieut. 

Kame  of  OHitractor. 

Date  of 
oontraot. 

Date  of 
approval. 

Work  began. 

Contract 
exptrea. 

l£Br.U,18V7 

Mar.  U,  1897 

A|w.U,U»7 

Bspt.  1,1897 

COUmtCIAL  STATISTICS  VOR  THK  CALBNDAR  TKAB  1896. 

Tbe  commerce  arriTing  and  leaving  Fawcatnck  River,  Rhode  laiand,  by  water  dar- 
ing the  calendar  year  ending  December  31, 1896,  is  estimated  na  foliows  (based  mainly 
npon  report!  received  from  Mesen.  Maxaoa  &,  Co.,  Weaterly,  R.  I.) : 


Ctaaa  of  gooda. 


Tooa. 


Oialna  and  ftmtgo  

TIafa,  oyatara,  ete  

Lnmbw  and  prodneta  

CoaL  minerMa,  and  prodoota 

FertlUsaia  

Snndriea  

Total  


1,220 
122 
10,613 
32.688 
40 
4,209 


9S,0SB 
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The  TeaselB  eotOTine  and  leaving  this  -waterway  are  as  foUowB  (each  entrance  and 
departnra  tf^cether  Imng  counted  as  one) : 


Chanotor  or  olus  of  sbtvIob.  Niuiiter> 

dnft. 

ATersfB 
tonnage. 

SaU: 

Fatt. 

? 

S 

7.i 

P 

Tom. 

aw 

a 

45 

m 

9 
8 

1 

*» 

The  abore  flgnrea  show  a  deerease  in  tonnage  of  freights  of  4,685  tons  below  tiie 
amonnts  reported  far  1885.  This  decrease  is  said  to  be  doe  to  the  depression  of  the 

times. 

Twenty-eight  veaaela  with  oargoea  for  Westerly  were  obliged  to  dlschai^  at  Stm- 
ington  owing  to  lack  of  water  in  the  river. 
No  new  tranaportati(m  oompanies  have  been  established  during  the  year. 


D  2. 

HARBOR  OF  REFUGE  AT  8T0NINGT0N,  CONNECTICUT. 
[This  work  waa  la  the  charge  of  M^J.  D.  W.  Lockirood,  Corps  of  Engineers,  until  Augnst  21, 18H.] 

The  present  project,  that  of  1880,  provides  for  an  eastern  breakwater 
as  a  protection  to  tbe  oater  harbor;  this  breakwater,  about  one-half 
mile  long,  to  extend  from  the  vicinity  of  Bartletts  Beef  to  the  vicinity 
of  Middle  Oroond  Shoal,  or  until  suffloient  protection  against  southerly 
winds  shall  be  obtained.  The  estimated  cost  was  firom  9143,000  to 
191,000,  according  to  length.  This  did  not  inelnde  jEbundation  for  light- 
house at  end  of  finished  jetty. 

A  plan  of  work  may  be  found  at  page  698,  Annual  Beport  of  the 
Chief  of  Engineers  for  1882;  page  632  of  1884;  page  848  of  1893,  ftnd 
further  information  on  page  585  of  1881.  The  position  of  the  ends  of 
this  breakwater  have  not  been  definitely  determined. 

Dnring  the  fiscal  year  no  work  was  done  on  this  project.  The  appro- 
priation in  the  act  of  1896,  $5,000,  was  expended  in  accordance  with  the 
terms  of  the  act  in  constructing  a  sea  wall  around  Stonington  Point. 
A  contract  waa  entered  into  with  Dennis  Toomey,  the  lowest  bidder, 
for  baUdlng  the  wall  at  94.30  per  cubic  ywrd,  measured  in  place. 

Work  was  begun  April  10, 1897,  and  finished  June  5, 1897,  the  aggre- 
gate amount  of  work  oeing  540  cubic  yards.  The  wail  has  a  trMe  of 
two  tangents  163  and  120  feet  long,  making  an  angle  of  43°  with  each 
other,  and  joined  by  a  circular  arc  of  137°  with  a  radius  of  40  feet, 
making  its  total  length  385^  feet.  The  wall  follows  generally  the  line 
of  ordinary  high  water.  It  is  built  in  a  txencb  2  feet  deep ;  has  an 
average  height  of  8  feet,  and  consists  of  beach  bowlders  placed  as  dry 
rubble,  and  surmounted  by  a  coping  of  heavy  split  granite  blocks. 

StoniDgton  Harbor  is  in  the  Stonington  collection  distriot  and  is  a  port  of  entry. 
The  amonnt  ofrevenue  collected  at  Stoniagton  in  the  last  calendar  year  was 
The  principal  valae  of  the  harbor  is  aa  a  harbor  of  reftige.  The  nearest  lights  are 
Stonington  Light  and  Latimer  Reef  Light.  The  nearest  fbrtifioatiou  is  Fon  Trum- 
hnU,  avw  LoiMon  Harbor,  Conneoticat. 
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JfoMy  ttatemmt 

J  nly  1, 1896,  balance  unexpeDded   $6, 846. 93 

J  une  30, 1897,  amount  expended  daring  flsoal  rear   3, 352. 77 

July  1, 1887,  lialanoe  nnexpended   2, 493. 16 


AMOUNTS  APPBOPBUTCD. 


March  3, 1827  (sarrey)   $200. 00 

May  23, 1828   20,000.00 

April  23, 1830   16,491.67 

June  27, 1834    262. 16 

March  3, 1873   25, 000. 00 

Jnne23,1874   20,000.00 

March  3, 1876    26,000.00 

June  18, 1878    40. 000.  00 

MarchS,  1OT9    37,500.00 

Jnlyl4,1880   26,000.00 

Maich3>1881   30,000.00 


AngnBt  2, 1883   «26,000.00 

July5,l884   10^000.00 

August  5, 1886  ;   20, 000. 00 

August  11, 1888    8,000.00 

September  19, 1880   12, 500. 00 

July  IS,  1892   12,600.00 

Augnst  17, 1894   6,000.00 

June  3, 1896   5,000.00 

Total   337,468.83 


Ahtbwst  of  proposals  for  hwiding  tea  wall  at  StoningUm  Point,  Conn.,  opened  hy  Maj. 
SmiA  3.  Leach,  Corps  of  Engineers,  Febntarg  S8, 1897. 

[Batinuriied  yudage,  TSO  oabio  yarda.] 


TSCa. 


Name  and  addresa  of  bidder. 


D.  To<Haey,  Guilford,  Conn,  a  

Charlea  Smedley,  New  York.  N.  Y  

David  V.  HoweU,  Monroe,  K.  T  

Isaac  T.  Brown,  New  York,  N.  T  

Frank  PMseon,  SaagerUea,  K.  Y  

Atwood  wTBrayton,  Stoningtom,  Conn  

Charlea  F.  Stall,  Kew  London,  Conn  


Prloe 

peroBble 

Total. 

yard. 

W.30 

98,354.00 

6.78 

4, 408. 40 

5. 78 

4,908.40 

6.45 

5, 081.00 

S.80 

4,S»i.S0 

S.00 

4,080.00 

0.1S 

«,7V7.00 

aAeoc^tted  and  completed. 
No  contractafbrhnildingBeavall  at  Stonington  Point,  Conn.,  in  force  June  SO,  1897 


COHMXRCIAi:.  STATISTICS  FOB  THE  CAZAKDAB  TXAB  1896. 

The  oommercd  arriviug  at  and  leaving  Stonington  Harbor,  Connecticut,  is  esti- 
mated as  follows  (based  mainly  upon  reports  recuVed  frota  Mr.  C.  B.  Crandall,  col- 
lector of  ooB^ms,  Stonington,  Conn.,  and  othaxs) : 


CloM  of  gooda. 


Grains  and  Anajce  • 

Fiah,  ojBtera,  eto  

Lumber  and  prodnota  

Coal,  minerals,  and  prodnota 

FertUlsers  

General  merohandlee  

Snndrlea  

Total  


Tom. 


i,aoo 

275 
10,000 
78,000 

175 
240,000 
20^000 


U^OBO 
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The  TeaielB  entering^  Mid  leav log  this  waterway  ue  as  follows  (eadi  entnaoe ud 
dfipaztore  together  hemg  oonnted  as  cme) : 


Cbwmoter  or  cUh  of  aarvioe. 


FMlght  end  peuengar. 

Freight  msinl;  

PuBcnger  mwilT  

liBbing  

Ton  

Fralf  bt  

FbnmgbMts  

PlMsnre  boats,  niMU. . . 

Total  


Hnmbw. 


AvongB 
draft. 


4M 
« 

800 

75 
175 

1,000 
500 
1,200 


FMt. 

13 
10 
7 
7 


«1| 


H 

T 


i,ni 


No  new  tran^ortation  oompanles  hare  heen  established  during  the  year. 
The  above  flgnres  show  an  Inoiease  of  %,886  In  tonnage  over  the  report  of  1896^ 
which  was  ^,814  tons. 


D3. 

mPKOVEMENT  OF  HT8TI0  HIVER,  CONVECTICIIT. 
[TbU  work  wu  In  the  ohsrge  of  Ui^.  H.  U.  Adenu,  Oorpi  of  Bnglnem,  untD  Ancnst  S,  UN.] 

The  present  project  of  this  improvement,  adopted  in  1890,  contem- 
plates a  channel  15  feet  deep  at  mean  low  water  and  100  feet  wide  for 
a  length  of  aboat  4  miles  and  the  reduction  of  the  curvature  of  foar 
short  bends.  The  improvement  is  to  be  effected  by  dredging  utd  a 
removal  of  a  small  qnantil^  of  rock. 

Dnring  the  fiscal  year  no  actaal  work  was  done.  Under  the  appro- 
priation of  $3,600  in  act  of  June  3, 1896,  proposals  were  invited  and  a 
contract,  dated  Jannai^  14, 1897,  entered  into  with  the  lowest  bidder, 
Mr.  J.  ^.  Banderson,  for  dredging  20,000  yards  at  10^  cents  per  cnbic 
yard.  The  contract  expires  December  31, 1897,  At  the  close  of  the 
fiscal  year  the  contractor  had  not  begun  operations.  The  material  will 
be  removed  ft'om  the  lower  bends. 

Mystic  Kiver  is  io  the  New  London  collection  district,  of  which  New  Londcm  is  the 
•port  of  entry.  The-iiearest  work  of  defense  is  Fort  Griswold,  New  London  Harbor, 
abont  6  miles  weet.  There  is  a  light-hoose  on  Morgan  Point,  on  the  west  side  of  the 
river  at  its  month. 

3fott«y  statemetU, 

Jnly  1, 1896,  balance  nnexpenaed   $3, 671. 99 

JnneSO,  1897,  amonnt  expended  dnring  fiscal  year   408.78 

Jnly  1, 1897,  balance  ancxpendod   3, 268. 21 

Jnly  1, 1897,  amount  covered  by  onoompleted  contracts   2, 175. 00 

Jolyl,  1897,  balance  available   1,083.21 

TAmonnt  (estimated)  reqnired  for  completion  of  existing  project   3,000.00 

J  AmonntthatcanbeprolitablyexpeDdedinflsoalyearendingJaneSO,  1899  3>000;00 
)  Sabmitted  in  eompfiance  with  requirements  of  sections  2  of  river  and 
{  ]wrboraotsofl866udl867aadof8imdryeiTilaotof  Jnite4,  1897. 
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Appn^iiatioxiB  fbr  the  improTement  of  Mystic  Birer,  Oonneotioat, 
have  been  made  as  follows : 


ApidloMiloti. 


DredgiHK  aboTe  and  Jut  b«lov  r«Uro*d  bridge  utd  it  the  month  of  th«  rirer. 
Dredging  below  the  railroad  blldfa  

I>red  gin  K  opposite  Noank.....  ■  -  

Not  yet  expended  


Date. 


Sept  IB^  1880 
Jaly  18, 1802 
Aag.l7, 18M 
June  8,1890 


AWMwmt- 


«10,000 
10,000 
3.600 
8,500 


97,000 


■Ahatraot  of  pn^tiMlt  for  dredging  in  Mgttio  River,  Conneotiout,  opaMd  by  Capt.  Smith  S. 
Ltach,  CorpM  of  Enginoert,  Dtoember  SSS,  1896. 

[Bstimated  yardage,  20,000  onblo  yarde.] 


No. 


Name  and  addreas  of  Udder. 


Price 
per  cubic 
yard. 


Total. 


la 


John  F.  Bandenon,  Albany,  N.  Y  

NewbnrE  Dredging  Co.,  Kewbors,  N.T. 

Wm.  H.  Taylor,  jr,  Jersey  City,  ST  J  

Simon  C.  Fraser,  new  Ltmdon,  Conn  


T.  A.  Seo^  New  London,  Conn. 
HartfcrdI>iadglncCo.,HartflM!d.OMin.... 
ColnmbUn  DrMg&g  Oo.,  Tall  Blrm,  Hau. 


OtnU. 

1? 

18 


«3,m.oo 

3,800.00 
3,SM.0O 
2,700.00 
2,000.00 
3,800.00 
3,740.00 


sAeeepted. 

Contract  in  force  June  SO,  iS97,  for  dredging  in  Myatio  River,  Connecticut. 


NasM  of  oontnetoTi 

Date  of 
eontraot. 

Data  of 
approraL 

Woik  began. 

Contract 
eaplies. 

Jan.  14,1807 

Tab.  8,1887 

Dea  11,1887. 

COMMBRCIAL  BTATUTICS  FOR  THB  CALENDAR  TXAR  1896. 

Arrival  amA  departure  of  tmsola. 
AT  UY8TIC. 
[Draft  StoUfbet)  tonnage  100  to 000 tona.] 


Xlndof  Teaael. 

Nnmber 
of round 
tripe. 

Aggngato 

toBBafreof 

ail^pe. 

OS 
300 

16 

41,758 
0,800 

8,000 

Total  -  

EO.SfiS 

Fre^kt  nooiesd  and  tUpped  6y  wUtr. 

Chief  azttolefl. 

Tras. 

Estimated 
nine. 

7,300 
8,880 
300 
3,000 
8,000 

080,000 
111.740 
9,000 
80,000 
ISO, 900 

35,080  1  880,740 

The  aboTe  flgiiTeB  show  an  increase  of  tonnage  oince  the  last  record  reeeired  (for 
1896)  of  2,830  tons. 
No  nev  lines  of  transportaUon  have  been  established  during  the  year. 

1EN0  97  60 
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AT  NOANK.  MOtJTH  OF  RIVBB. 
[ThTongli  oonrtea;  of  Robert  P»lin«r  St  8m.] 


SO  new  Teasels  built  and  laanobed,  combined  tomuga.....   11, 181.94 

41  vessela  repaired  (10  steamerB,  31  sailing)   33,970.00 

150  tagboats  arrived  and  departed    . .  . ...  .  6,000. 00 

4,760,000  feet  of  lamber  reoeiTed  ^   &>  361. 00 


ToW  -   4^603.91 


These  flgares  (46,502.9i  tons)  indnde  those  only  that  have  had  bosiness  at  fhe 
abipyard.   Otiier  small  vessels  have  been  hen  of  which  no  xecord  has  been  made 

lUFBOVEBfENT  OF  THAMES  BIVEB,  CONNECTICUT. 
[This  work  VM  in  tha  ohftrgs  of  M^J.  H.  M.  Aduns,  Coips  of  Englneera,  imtU  Angoat  b,  18W.] 

The  present  project  for  improving  Thames  Biver  is  that  of  1866,  with 
subsequent  modifications,  and  consists  in  making  and  maintaining  by 
dredging  and  a  system  of  training  walls  a  channel  200  feet  wide  from 
ISvw  London  to  Norwich,  to  be  16  feet  deep  at  mean  low  water  up  to 
Allyn  Point  (about  6  miles  below  Norwich),  and  thence  to  Korwieb  to 
be  11  feet  deep,  together  with  dredging  in  Shaws  Oove,  Kew  London 
Harbor,  to  make  and  maintain  a  channel  100  feet  wide  and  12  feet  deep 
and  an  anchorage  basin  of  the  same  depth  and  of  about  7^  acres  area. 
The  estimated  cost  from  the  beginning,  in  1866,  is  $457,600. 

At  tlie  beginning  of  the  year  a  contract  for  dredging  was  in  force 
with  J.  H.  Fenner,  for  about  40,000  cubic  yards  of  excavation  in  the 
river  near  Norwich,  at  16  cents  per  cubic  yard:  contract  dated  April 
17,  1895;  approved  by  the  Chief  of  Engineers  May  2, 1895j  expiring 
December  31, 1895.  Work  under  the  contract  was  aboat  to  begin  in 
October,  1895,  when  the  contractor's  dredge  was  sunk  while  en  roate 
to  the  work.  With  approval  of  the  Ohief  of  Engineers  the  oonlxact 
was  extended  to  July  1, 1896,  and  subsequently  to  September  1, 1^6. 

Dredging  was  in  progress  at  the  beginning  of  the  fiscal  year  and  com- 
pleted on  August  10, 1896,  32,797  yards  having  been  removed  during 
the  fiscal  year,  making  the  total  amount  dredged  under  the  contract 
42,711  cubic  yards.  At  the  close  of  work  the  14-foot  channel  of  reduced 
width  had  nearly  reached  the  lower  end  of  the  New  Tork  and  New 
England  Bailroad  dock  at  Norwich. 

Under  the  appropriation  in  act  of  June  3, 1896,  and  in  pursuance  of 
the  programme  approved  for  its  expenditure,  a  contract  has  been 
entered  into  with  t^e  Newburg  Dredging  Company,  the  lowest  bidders, 
for  dredging  60,000  yards  of  material  from  the  channel  at  14  cents  per 
yard.  The  work  will  be  directed,  so  far  as  necessary,  to  restoring  the 
project^imensions,  and  the  balance  to  carrying  the  channel  farther  up 
at  tiie  head. 

The  Thames  Biver  is  in  the  oolleotlon  district  of  New  London.  The  nearest  light- 
honso  is  at  the  month  of  the  rives,  on  the  west  shore.  Forts  Tmmbnll  and  Griawold 
overlook  the  nkonth  of  the  river  from  either  shore. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended  431,016.00 

Jnne  30,  1897,  amount  exitended  daring  fiscal  year   9, 081. 34 

July  1, 1897,  balance  unexpended   13, 034. 66 

July  1, 1897,  amount  covered  by  uncompleted  contracts   8,400.00 

July  1, 1897,  balance  available   8,634.66 

Amount  ^estimated)  required  for  completion  of  existing  project   69, 100. 00 

Amounttbat  can  be  profitably  expended  in  Qscalyear  euduijK  JnneSO,  1899  40^  OOOl  00 
Submitted  in  oompiianee  with  reguirements  of  flections  f  of  rtver  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AppropriatioiiB  fior  impioying  Thames  Biver,  Ooniieoticat,  have  been 
e  as  follows: 


Dste. 


AnuKUt. 


For  preTioTU  projects : 

B«inovftl  of  oDBtrnotioiu  plMed  daring  the  war  of  1B13. 

Snrrsy   

Piws  and  dredzing  

Do  

Do  


Kit.  8.18X1 
U».  2,1820 
JnW  i.l8H 
July  7,1838 
Hw.  S,18n 


9150 

150 
10,000 
10,000 
20,000 


Total. 


For^he  jiresent  project : 
aa 


Diedglitg  and  aorrey  

Dn^sg  

Do  

Do  

Do  

Dredsfaig  and  trafnlDg  iralla  

TiaiuogirallB  

Do  

Training  walla  and  dredging  

Repairs  Of  training  valla  and  dredging. 

I>ro^ng  

Do!^!;!"'.""'.".!l!I"Il".l!l"""."" 

Kot  yet  expended  


Jnne23, 1868 
afar.  8,1887 
Mar.  S,1S71 
June  10, 1872 
Jane  18, 1878 
Mar.  3,18n 
June  14, 1880 
Mar.  3,1881 
Ang.  2,1883 
July  5,1884 
Aug.  5,1886 
Ang.  11, 1888 
Sepi  10, 1800 
Joly  13, 1802 
Ang.  17, 1804 
Jane  8,1886 


40,300 

10.000 
72,000 
15,000 
10,000 
10,000 
12,000 
22,600 
80,000 
86,000 
85,000 
82,600 
SO,  000 
20,000 
80,000 
12,500 
12,000 


Total  

Total  azDonnt  appropriated  since  1821. 


Abatraet  of  proposalt  for  dredging  in  the  Tkamet  Stver,  ConneoUout,  optiMd  CapU 
Smith  S.  Leaek,  Corpt  of  Engimeert,  Decembtr  gS,  1896. 

[ZatUnaM  yardage,  80,000  enblo  yard*.] 


So. 


ITame  and  addreaaof  Udder. 


John  P, SandersoD,  Albany,  IT.T.....  

ITevbnrg  Dredging  Co.,  Newbnrg,  IS,  T.  

Emory  B,  Seward,  Albany,  N.  T  

Eiyah  Brainard,  New  York,  S.Y  

Hartford  Dredging  Co..  Hartford,  Conn  

R.G.&.J.  F.  Packard,  2Taw  York,  N.Y  


Price 
per  cn  bio 
yard. 

Totid. 

Centt. 

88,660 
as,  400 
14, 100 
0,640 
0,900 
14,100 

a  Accepted. 

Contract  fn  force  June  30, 1897,  for  dredging  in  Tkamct  Biver,  (^nneoUeut, 


Same  of  contractor. 

Date  of 

contract. 

Date  of 
approval. 

Work  begnn. 

Gontnot 
ez|drea. 

Jan.  11,1887 

Feb.  10^  18*7 

Deo.  21.1897 

COHMBRdAI.  BTATISTI08  FOK  CALKITDAR  TRAB  1896. 
Arrivalt  and  departuret  of  veaselt. 
AT  SHAW8  COVE,  NEW  LONDON  HAEBOE. 
[Draft, 6  to  14  feet;  ttmnage,  10  to  300 tons.] 


Kind  of  vesa^ 

Nnmber 
of  round 
tripa. 

Aggre^te 
tonnage  of 
i^Mpa. 

62 
68 

82 

10,200 
8.800 

197 

10,100 
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Tha  above  does  not  inolnde  21  Mhoonecs  and  sloops,  and  18  steameia  laid  np  Ut 
theirintor. 


Tom. 


Coal,  lomber,  briok,  «to. 


7,sm 


THAUEB  SiySR  AT  ALLTK  FOXKT  AITD  VOKWJOS. 
[Dnft,5taUfMt)  tannage, UW to  1. BOO tou-l 


Kind  of  TAMSL 

Nunbor 
of  ronnd 
tripe. 

Acgregato 
toaneM  of 
aU  tripe. 

14B 
1,101 
400 

0,800 
I&,000 
a>7,S45 

400^815 

Rreight  reeetved  and  Mpped  fry  water, 
Chief  arUolea. 

Coal  *  

lAunlMr  

lUioeUHieona 

TMal  


Tone. 


010,770 
U,000 
0«,07S 


400,840 


Th«  above  record  does  not  inolnde  the  commeroe  of  New  Londoo  Harbor,  which  is 
reported  as  786,341  tons,  and  outside  of  Shaws  Cove  can  not  be  said  to  be  directly 
benefited  by  the  improvement. 

In  1888, 546,900  tons  was  reported,  which  shows  a  decrease  of  141,065  tons  lor  1886. 

No  new  linsB  of  tranopOTtatioa  are  reported. 


mPBOVEHENT  OF  THE  CONNECTICUT  BIVER  BELOW  HAKTFORD, 

CONNECTICUT. 

[Thle  work  wtm  in  tbe  charge  of  UiO-  H.  U.  Adanu,  Corps  of  Engineers,  nntO  Angoat  5, 1800.] 

The  apinroved  project  for  improTisg  Oonnecticnt  Biver  inclndea  the 
constraction  of  converging  jetties  at  the  mouth,  and  dredging  to  opra 
and  mahitain  a  channel  between  them,  and  tbe  maintenance  of 
channels  9  feet  deep  at  extreme  low  water  across  the  bars  below  Hart- 
ford. 

Appropriations  of  late  years  have  been  (20,000,  the  amount  required 
fbr  two  yeai^  dred^g,  and  no  progress  has  been  made  on  the  perma- 
nent works,  nor  has  the  jetty  channel  been  folly  developed.  This 
channel,  now  about  130  feet  wide  and  12  feet  deep,  should  be  widened, 
though  possibly  not  to  the  projected  width  of  400  feet. 

The  jetties  were  never  completed,  and  the  deterioration  by  settlement 
and  wave  attack  has  reduced  them  to  a  condition  urgently  requiring 
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attention.  At  least  5,000  tons  of  stone  should  be  placed  on  them  at 
once. 

At  the  beginning  of  the  fiscal  year  the  annual  dredging  was  in  prog- 
ress under  a  contract  with  J.  P.  Banderson.  The  contract  was  com- 
pleted August  22, 1896,  and  the  channel  left  in  a  satisfactory  condition. 
The  amounts  of  material  removed  nnder  this  contract  from  the  several 
bars  during  the  fiscal  year  were  as  fi>UowB: 


LooBlitj. 


Pistol  Point  Bw.. 

Dliidend  Bmx  

GlMtoubnr;  Bw. . 
PresaBw  Bar... 
UKlTMlBlandBu. 
PotMhChMuwl.., 


Total 


Date. 


Julyl-»... 
Jnly  10-16,... 
Joly  16-2J,... 
Ju^  28-27  


Cable 
jwxia. 

6,83T 
7,8M 
4,088 
4.W7 

B,sa» 
2Kn9 


The  total  amount  dredged  nnder  this  contract  was  92,714  cubic  yards, 
and  nnder  the  terms  of  the  contract  the  contractor  was  also  paid  fbr 
transferring  his  plant  from  one  bar  to  another,  nineteen  and  one-fourth 

hours  at  $8  per  hour;  and  for  dredging  3,320  cubic  yards  of  stiff  clay 
at  50  per  cent  greater  than  the  contract  price  of  9|  cents,  and  also  for 
board  of  inspector,  thirteen  weeks  at  $4.60  per  week. 

On  February  26, 1897,  bids  were  opened  for  work  after  the  freshet 
of  this  year  and  a  contract  entered  into  with  the  Hartford  Dredging 
Company,  the  lowest  bidders^  for  removing  about  100,000  cubic  yards 
of  material  at  9  cents  per  cnbic  yard.  The  contractor  put  a  machine 
ou  the  work  June  9, 1897,  but  a  freshet  reaching  20  feet  on  the  Hart- 
ford gauge  necessitated  an  immediate  suspension.  Dredging  was 
resumed  June  16  and  continued  to  the  dose  of  the  fiscal  year,  when 
21,316  cubic  yards  bad  been  removed,  of  which  21,038  cubic  yards  was 
removed  fr^un  Hartfoid  Bar,  and  the  remainder,  278  yards,  from  Olay 
Banks  Bar.  * 

The  Connectiont  Birer  is  in  the  collection  district  of  Hartford.  There  is  a  light- 
honae  on  Baybrook  Point,  on  the  west  shore  of  the  river  at  its  month,  and  another  at 
the  end  of  the  west  jetty,  besides  wbiob  there  are  three  small  beacon  lights  and 
aereral  range  lights  in  the  river  which  are  maintained  by  the  United  States.  Fta% 
Tmmbnll,  Kew  XiKidon  Harbor,  Conn.,  about  16  mileB  east  of  Sftybrook  Point,  ia  the 
HMxeet  work  of  delbiue. 

JfofHjy  itaimmt 

Jnly  1, 1896,  balance  unexpended  $82,407.07 

Jane  30, 1897,  amount  expended  during  fiscal  year   13, 482. 68 


Jnly  1, 1897,  balanoe  unexpended   19, 934. 39 

Jnly  1, 1897,  ontatanding  nabUitieB   #1, 921. 64 

Jnly  1, 1897,  MnoDnt  ooreEod  by  nnoompleted  contnets   7,081.66 

  9^008.10 


Jnly  1,  1807,  bahmoe  available   10, 931. 39 

Amount  (eiitimated)  reqnired  for  completion  of  existing  project   130, 000.  OO 

Amonnt  (estimated)  reqnired  for  maintenanoe  annually   10, 000. 00 

Amount  ttiat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  26, 000. 00 
Submitted  in  conniliance  with  requirements  of  sections  2  of  river  and 
hHboiaat»ofl8G6uidl867aodofBimdx7oiTilaetof  Jiuie4,  1897. 
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Appropriations  for  improring  the  Ooxmecticat  Biver  bdov  Hartford 
have  been  made  as  follows: 


AppUcatloa. 


DiMl^ng  At  Saybiook  Bar  

Dndgine  fttSaybrook  Bar  (the  iin«xT>endod  baUnce  of  1836  rMppropiliited.) . 


BalADOe^ne  oomtnotoT  nndsr  previona  approprUtioii.. 
Snd^ag  at  PnttU  Fenv.  Pistol  Point,  Hodm  Uand; 
Xhvdgiiig  at  Hartford,  CU  " 


ad;  pUliis  at  Haitftord. 


lav  Banka,  Pier  I,  Pier  J,  PiMta  Fany,  GImUui- 

bary.  Pistol  Point,  aod  Chester  Rock  

Dred^Dg  at  Pratta  Ferry,  Pistol  Point,  uid  Saybrook  Jetty  

Dradginft  at  Hartford,  Pratts  Ferry,  Olaatonbory.  and  Saytooolc  Jatn  

Dredging  at  Hartford,  Pratta  Ferry,  Saybrook,  baybrook  jettiea  

Dredging  at  Hartfiwd^Pratta  Ferry,  Glaatonbniy,  aaybrooK  JeUiea  

Dredging  at  Hartflnd,  Pratta  Ferry,  Glaabmbniy,  B^ybiook  Jettiea,  Salmon 

Elver  dredging  

Ccnnpensatlon  for  previona  dredging. 


Say  brook  .jettiea,  survey  trom  Hkrtiord  to  Booky  Hill 
Dredging  at  Hartford,  Praaa  Bam,  Glaatonbniy 


Dredging  at  Hartford,  Glaatonbiiry,  and  Saybrook  Jettiea  

Dredging  at  Hartford,  Pratta  Ferry,  Glaatonboiy,  Glaatonbiixy  irlng  dam, 

Saybrook  Jettiee  

:Dreiiging  at  Hartford,  Clay  Banka,  Pratta  Ferry,  Praaa  Ban,  GlaatoDbory, 

•  DlVldeDd,  Pistol  Poiot,  and  Salmon  River,  Hartford  dike  

Dradglug  at  Hartford,  Clay  Banka,  Pratta  Ferry,  Praaa  Bam,  Glaatonbury, 
IHi^deiid,  Pistol  Point,  Honaa  latamd,  andTMtireen  Saybrook  JetUea, 


«zta«dlng  west  jetty  at  Saybrook. . 
CompenaathDn  for  prevlons  dredging. 


Dndglng  at  Hartford,  Cl^  Banka.  XTanbne,  Preaa  Ban,  Glaabmbniy, 
IMvldrad,  Pistol  Poiat,  and  Haddam  lalandj  lepaira  of  Hartford  dike 

and  Si^brook  jetties  

AmiTial  dredging  at  Hartfind,  Cl^  Braka,  Preaa  Bain,  Glaatonbniy, 
UTlduid,  Brookiraya. 


Aannal  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbnry, 

Dividend,  Pistol  Point,  Moose  Island,  Haddam  Island  

Annoal  dredging  at  Hartford,  Clay  Banks,  Nanbac,  Frees  Bam,  Glaston- 
bnry, Dlvldena,  Pistol  Point,  Mouse  Island,  Hears  Shoal,  Cheater  Rock, 

Denla  Beef,  Calves  Island  

Aanoal  dredging  npon  several  han  below  Hartford,  in  progreaa  

Kotyet  expended  


Jnty  4,1830 
Mar.  8,1S3S 
Mar.  1.1843 
July  U,1870 

Mar.  8,1871 
Jnne  10, 1873 
Mar.  3,1873 
Jane2»,  1B74 
Mar.  8,1876 

Ang.  14, 187S 

  1878 

June  18, 1878 
Mar.  3,1879 
June  14, 1880 

Mar.  8,1881 

Ang.  S,188> 


July  S,U84 
Mar.  3,1886 


Aug.  5,1886 
Aug.  12, 1888 
Sept.  19, 1890 


Jnly  IB,  1888 
Ang.  17, 18M 
June  3,1898 


lotaL. 


920,000.00 


8.471.57 
80,000.00 

35.000.00 
40.000.00 

ao,  000.00 

20,000.00 
20,000.00 

ao,ooo.M 

4,203.00 
80,000.00 
10,000.00 
10,000.00 

80,000.00 

45,a00LN 


4,746.41 


96,860.00 

io,ooaoo 

12,500.00 


to,  000.00 

20,000.00 
20,000.00 

470,170.00 


Ab&trast 


'or  dredging  in  ConneoHout  River,  ConneoHeut,  opetuA  fiy  M^.  Smith 
Leach,  Corpt  of  Engintert,  Febrwarjf  1897. 

[Estimated  yndage,  100,000  cubic  yards.] 


So. 


Name  and  address  of  bidder. 


Price 
per  on  bio 
yard. 


TotaL 


Alonao  S.  Smith,  lalip,  N.  T  

John  P.  Randerson,  Albany.  N.  Y  

Frank  Pidgeou.  Saugertiee,  N.  Y  ] 

Hartford  Dredging  Co.,  Hartford,  Conn  

Kewbnrg  Dredging  Co.,  STewbnrg,  N.  Y  


Genu. 
ISA 

9 
H 


«12.S00.00 
10,260.00 
18, 900.00 

as,  000. 00 
9,600.00 


aAooepted. 

Contraci  j«  /oroe  Jume  SO,  1837,  for  dredging  in  Cenneciicut  Bivor,  CitnnecUmtt. 


Name  ooatnuitor. 

Date  of 
oontmit. 

Date  of 
approval. 

Work  begun. 

Cod  tract 
aqtizea. 

Mar.  16,W7 

Apr.  U,  1807 

Jime  8,18*7 
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COHUBKCUL  STATISTICS  FOR  CAUBNDAR  TEAR  1896. 

[ThTongli  MKutMj  of  Xr.  C.  C.  O«odrtob,  genenl  muiAger  of  tha  Hartfttrd  sad  New  Tork  Tzanqor- 

tetion  CompODf .] 


Arrival*  and  departure*  of  vasel*. 
[Dnfk  7  to  10  fteti  toniwge,  100  to  1,600  Um*.} 


Kind  of  vesseL 

^Number 
of  ronnd 
trips. 

tODtiMce  of 
aUMpa.' 

390 
230 
680 

1  775,000 

1,800 

778,000 

IMght  reoeiMd  and  sHpped  bjf  uwtar. 

CUef  KitiolH. 

Tom. 

BaUmfttad 
nliM. 

Beoeipte: 

935,000 
50,000 
175,000 

90,000 
60,000 
83,000 

||30.00^000 
1  10,300,0110 

Shlpmnitai 

772,000 

40;  800, 000 

These  flgnres  show  an  inereMe  in  tonnage  of  freights  of  60,000  tons  over  that 

reported  for  1895. 

No  now  lines  of  transportation  have  been  established  during  the  year.  The  above 
freights  are  a  close  estimate  from  the  Hartford  and  New  York  Company's  bookS| 
tiiey  doing  pnotioidly  three-fourths  of  all  the  freighting. 


D  6. 

IMPBOVEMENT  OF  HABBOB  OF  BEFUGE  AT  DUCK  ISLAND,  COKNECTICnT. 
[Thk  work  mu  In  the  chsrge  of  KiO-  H.  U.  Adsnu,  Corps  of  Xn^nMra,  mtUl  Aognst  S,  1806.] 

The  project  for  this  improvement  consists  in  building  three  break- 
waters, aggregating  5,880  feet  in  length.  At  the  beginning  of  the 
fiscal  year  fidet  had  been  built.  work  was  done  daring  the 
fiscal  year. 

A  contract  has  been  entered  into  with  J.  Frank  Qainn,  the  lowest 
bidder,  for  placing  26,000  tons  of  riprap  in  the  structure,  at*65  cents  x>er 
ton.  The  contract  expires  Angnst  27, 1897. 

^e  execution  of  this  contract  will  complete  3,000  lineaar  feet  of  t^e 
breakwaters  of  5,880  projected,  but  with  a  smuler  raoss  section  than 
projected. 

Daok  Island  is  in  the  ooUeetion  distriot  of  Hartford.  The  nearest  light-honse  is 
at  Saybtook  Point,  at  the  month  of  the  Conneotlcnt  Kirer,  aboat  8  miles  eastward. 
There  is  a  light  Teasel  on  Long  Sand  Shoal,  about  5  miles  to  the  soatheast.  Fort 
TrombuU,  New  Limdon  Harhd,  21  ndlas  east,  is  the  nearest  work  of  defonse. 
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Money  gtatemeni. 

July  1, 1896,  baluicennexpended  ,  $31,784,81 

Jane  80,  1897,  amount  expended  daring  fiscal  year     9, 468. 39 

Jnly  1,  1897,  bolanoe unexpended   22,836.55 

July  1,  1897,  oatetanding  liabilities   969. 16 

July  1,  1697>  amount  covered  by  uncompleted  contraotB   16, 260. 00 

  lflySU.lS 

Jnly  1,  1887,  balance  aTaOable   6,00Vi40 

C  Amount  (estimated)  required  for  completion  of  existing  project   349, 540. 00 

J  AmounttbatcanbevrofitablyezpendeainflscalyearendineJuneSO,  1899  10(^000.00 
)  Snbmitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867  and  of  sundcy  civil  act  of  June  4, 1897. 

Appropriations  fbr  harbor  of  reftige  at  Dack  Island  Harbor,  Connee- 
ticat,  have  been  made  as  follows : 


Appllostlini. 

Wwtariy  bnakwator: 

Sept.  U,  ISM 
Jnly  18,I8ia 
Auc.  17, 18M 
JTOM  t,U9S 

«25,000 
85,000 
90,000 
24,000 

U4.000 

AbBtraat  of 


U  for  wm^rucHng  ^nakwaiw  at  Dudk  I»la$td,  OimiMffKoMt,  tpmui 
[Xrtlmated  tnasie,  SB,  000  tons.  ] 


Hmm  and  addnss  tit  bldd«r. 


PriM  p«T 
grOMum. 


Total. 


S.  &  E.S.  Beldeti,Hutford,Ooim... 
J.  Frank  Qninii,NeT  York.  If^.  Y... 
Jobs  J.  SUpnuo,  Washington,  D.C. 


90.  »8 
L40 


m  260. 00 


aAco^ted. 


NaiM  Vt  oontoaotor. 

Date  of 

oontTMt. 

Date  of 
approval. 

Work  bepin. 

Conteaat 
expires. 

Nov.  ao,  ISM 

D«o.  6,1806 

Aog.  2&,U87 

GOMUItOIAI.  STATUnCB  FOB  THE  OALSHDAB  YSAB  1896. 


Ho  record  of  the  number  of  vees^  passing  this  harbor  of  refiige  is  kept.  It  ia 
believed  to  be  approximately  two-t>hirds  of  the  number  passing  the  New  Haven 
Breakwater,  which  is  reported  as  151,356  for  the  year  1896. 

Dorinff  liie  twelve  months  up  to  July  1, 1897,  a  record  has  been  kejit  of  the  number 
of  veneu  obscorved  at  anchor  behind  the  Duck  island  Breakwater,  which  is  as  follows : 


Schoonen   124 

Sloops   6 

Yachts   IB 

Towboats   8 

Fleet  of  barges  in  tow   1 

Bteun  bugH   5 


Barges  and  canal  boats.   94 

Steamem   4 

Pile  driver   1 

Total   188 
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D7. 

lUFBOVEHENT  OF  NEW  HAVEN  HAEBOB,  CONNECTICUT. 
[This  work  WM  In  the  oharge  of  M$S.  H.  U.  Adams,  Gorpa  oT  Snjtlneen,  antU  Aagtiat  S,  18H.] 

The  present  project  for  this  work,  uow  approacliing  completiou,  pro- 
vides for  a  dredged  channel  16  feet  deep  at  mean  low  water,  400  feet 
wide  from  the  Soand  across  Fort  Hale  Bar^  a  distance  of  1^  miles,  and 
400  to  700  feet  wide  from  the  npper  side  of  the  bar  to  the  bead  of  the 
harbor,  2  miles. 

A  dike  has  also  been  built  'to  aid  in  the  development  of  the  channel 
across  the  bar.  This  project  now  lacks  to  complete  it  only  the  widening 
of  the  Fort  Hale  cut  from  100  to  400  feet. 

A  contract  was  entered  into  January  7, 1897,  with  William  H.  Taylor, 
jr.,  the  lowest  bidder,  for  dredging  90,000  cubic  yards  in  the  Fort  Hale 
channel  at  8  cents  per  cubic  yard,  work  to  be  completed  by  December 
31, 1897.   This  will  widen  the  channel  to  about  200  feet 

In  parsnance  of  a  requirement  in  the  act  of  June  3, 189G,  a  resnrvey 
was  made  daring  the  Ifwt  fiscal  year,  and  its  resnltB,  with  the  revised 
project  called  fbr,  are  reported  elsewnere. 

.  New  Haven,  the  port  of  entry  for  the  oolleotion  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Hubor,  about  3^  miles  from  Long  Island  Sound.  There 
iB  a  liffht-house  on  Southwest  Ledge,  at  the  month  of  the  harbor.  Fwt  Trombnll, 
New  Londob  Harbor,  43  miles  east,  is  the  nearest  work  of  defiense. 

Money  statement. 

Jnly  1, 1896.  balance  unexpended   910, 988. 64 

J  une  30,  1897,  amount  expended  daring  fiscal  year   1, 761. 78 

July  1,  1897, balance  unexpended...   0,226.86 

Jnly  1, 1897,  outstanding  liabilities   92. 50 

July  1,  1897,  uuount  oovered  by  uncompleted  oontraots   7, 200. 00 

  7,202.50 

July  1, 1897,  balance  available   2, 024. 36 

{Amount  (estimated)  required  for  completion  of  existing  project   28, 000. 00 

Amount  that  can  beprofitabli^  expended  in  fiscal  year  ending  June  30, 1899   2^  000, 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  the  improvement  of  Kew  Haven  Harbor  have  been 
made  as  fbllows: 


AppUofttion. 


Date. 


Amoont. 


RemoTftl  of  Middle  KMk,  not  expoided  nutll  18B7  

Henioval  of  rooka  

Dredging  (13  feet)  above  Fort  Hkle  

Dredging  (16  feet)  Fort  Hale  Bar,  and  removal  of  roeki. 

Dredging  (18  feet)  Fort  Hale  Bar   

Dredging  (13  feet)  above  Long  wharf  

Dredging  (16  feet)  J^ng  irba^to  Fort  Hale  

Dredging  (16  feet)  above  L<Hig  irhaif  

Do  

Dredging  (IS  feet)  Long  wharf  to  Fort  Hale  

Sandy  Point  Dike  

Dredging  (UL  12,  and  8  fbet)  above  Long  whaif  

Sand^FointlMke  

Dred^ng  

Dredging  (Fort HiriaBn)!."I!."!!!I""I!!!!".'"!II'I! 
Besorvey  and  dredging  ,  


Total. 


fog. 

M<ir. 
June 
Mar 
M.ir. 

Miir. 
Jone 
Mnr. 
Aug. 
July 
Aug. 
Ang. 
Sept. 
Jnly 
Aug. 
June 


80,18S2 
11, 1810 
3,  ISTl 
10, 1872 
3, 1878 
3,1876 
18, 1878 
8,1870 
U,  1880 
8,1881 
2.1883 
5,1884 
6,1886 
11, 1888 
19, 1690 
13,1892 
17, 1804 
8,1896 


16,000 
15,000 
40,000 
36,000 
25,000 
10,000 
25,000 
15,000 
15,000 
16,000 
80,000 
10,000 
20,000 
15,000 
15,000 
16.000 
10,000 
10,000 


»a,ooo 


The  first  appropriation,  96,000,  was  applied  to  a  previous  pn^Jeet. 
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Abttraet  ^  prop9$al8  for  dredgimg  tn  2few  Havtn  narbor,  Coniuetiout,  apeiud  by  Cmi. 
<8Mtt  S.  ImuA,  Corpt  of  SngitiMrw,  Deoember  gS,  1896. 

fBrtlnutod  rwdage  »0,000  oubio  Tarda.] 


5b. 


Name  ud  addrau  of  Udd«r. 


PriM 
par  cable 
yard. 


Total. 


WUUam H.  Taylor,  Jr.,  JarsATCttv.N. J. 

William  DoBoTb,  Neir  Tork.^.  Y.  

KanzT'DaBota'  Sona,  TStm  Tork,  K.  T... 


B 
12 
Si 


10,  son.  H 
7,4S6.eO 


aAoospted. 

CoMfraot  in  /oTM  J%m9  SO,  1897,  for  drtdg^     N«»  Bavm  Harbor,  Couneetteut. 


Kama  of  eontraetor. 

Date  of 

oantraot. 

Data  of 

approval. 

Work  bagnn. 

Contract 
cxpIroB. 

JsD.  7,1897 

Jan.  1^1W7 

Dec  S1.UST 

COMMERCIAL  STATIBTJCS  FOR  TUB  YEAR  1896. 
[Throosli  comtcBy  of  Mr.  Henry  H,  Baboock,  collector  of  onstoma.] 
Foreign. 

Value  of  importa  ,   $265,268 

SeTenue  leccipts   &8^177 

Total   SSS,4S5 

Foreign  Tetwl*: 

Entered   53 

Cleared   47 


Total. 


Domestio  Teisela: 

Entered  

Clewed  


100 

730 
790 


Total. 


Nat  tonnage  of  tMMlt  owned  at  (M«  jwrt. 


I,4fl5 


Steamers   12,334 

Sailing  TflOBela   37, 257 

Bargee   17,733 

Total   67.323 

Arrival  and  d^arttm  of  vmss!*. 
[Draft,  8  to  2S  Eeat;  tonnage,  lOD  to  S,a0O  tone.] 


Kind  of  TCMeL 


Steamers  of  all  Unda  

Sailing  Tcoaels  

Bargea  In  toir,  aoowa,  eto. 

Total  


If  amber 
of  roand 
trips. 


IS.  250 
7,600 
7,900 

18, 080 


■Ajtfff^te 

tonnage 
oTalltilpa. 


2,000,000 
4,780,008 
8,100.000 

18,810,000 
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FrHgM  received  amd  Aigped,  ooaetwtte  onlj/. 


965 


Chief  Krtlolei. 


CoKlreceiTed  uid  ahjpped  

Iron  received  and  ehjpped  

Liiinbor  received,  74,(HX).000  feet. 

2^st«rs,  received  and  shipped... 
iBoelluieons  merchAndiBe: 

Bsoalred  

Shipped  


ToUl. 


Tvna. 


875,000 
126,000 

iai,ooo 

73,000 

9TS.O0O 
883,000 


1,001,000 


-rains. 


t3.HO,000 
1,136,000 
2,100,000 

7M,oao 

110,890,000 
120,400,000 


350,106,000 


The  above  fiKureB  show  a  decrease  in  tonaafe  of  Arei^ht  nader  tbat  reported  for 
the  year  1895  of  248,900  tons,  wbioh  is  the  result  of  diminiabed  biiBineas  oooasioned 
by  the  depression  of  the  times. 

No  new  lines  of  tran^portatioD  have  been  established  siooe  Jannary  1, 1886. 


D8. 


CONSTRUCTION  OF  BREAKWATERS  AT  NEW  HAYEN,  CONNECTICnT. 
[ThlB  irork  ma  In  tba  oharge  of  M^J.  H.  II.  Adsma,  Gorpa  of  Bngliieera,  nntU  Angut  5,  ISM.] 

On  October  28, 1896,  bids  were  opened  and  a  contract  entered  into 
witli  Hughes  Brothers  &  Bangs,  the  lowest  bidders,  for  placing  abont 
100,000  tons  of  stone  in  the  breakwaters,  at  88  cents  per  ton.  Work 
was  begun  November  2,  1896,  and  completed  February  1,  1897,  the 
exact  amount  placed  being  100,676  tons.  This  sufficed  to  extend  the 
west  breakwater  1,090  feet,  making  its  total  length  1,490  feet.  Of  the 
total  length  of  breakwaters  contemplated  in  the  project,  13,700  feet, 
there  have  been  built  to  this  date  0,440  feet,  leaving  4,260  feet  to  com- 
plete. The  part  bnilt  has  not  the  originally  proposed  section,  but  no 
failures  have  occurred  due  to  that  cause,  and  in  the  absence  of  any,  the 
reduced  section  wonld  seem  to  be  sufficient. 

New  HttTen,  the  port  of  entry  for  the  collection  diatrlob  of  New  Haven,  is  sitnated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwaters. 

Thn«  is  a  light-hoiue  on  Sonthwest  Ledge,  the  west  teimlnns  of  the  east  break- 
water. 

Fort  Tmmbiill,  New  London  Harbor,  42  miles  east,  is  the  neanat  work  of  defense. 

Money  statement, 

July  1, 1896,  balance  nnexpended   (102, 823. 97 

June  30, 1897,  amount  amended  dniing  fiaoal  yeai   98, 700. 28 


July  1,  1897,  balanoe  nnaqtended. 


4,133.69 


Amount  (estimated)  required  for  completion  of  existing  project  1,316,134.00 

Amount  that  con  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899   aOO^OOO.00 

Submitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 

harbor  aots  of  1866  and  1867  ana  of  snndiy  civil  Mt  of  Jane  4, 1897 
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Appropriations  for  couBtracting  breakwater  at  New  Haven,  Conn., 
liave  been  made  as  follows: 


Application. 


Date.       Am  omit. 


KMtwIy  bre»kwat«r   M»r.  a,  187* 

Do   June  14, 1880 

Do   Mm.  3,1881 

Do  1  Ang.  2,1882 

Do  ;Jnly  5,1884 

Do   Ang.  6,1888 

Do  ,  I  Aug.U,  1886 

Ulddl«  or  Lndlngton  Book  breakwater  ,  Sept  19, 18W 

Do   July  13,1882 

Hiddto  and  mt  bnakwatm  ,  A.ng.  17, 1884 

Woat  tmakwator   Jnne  l,U06 

Total  


30,oua 

60, 000 
flO.000 
40.000 
7ft,  000 
75.000 
120.000 
120.000 
125.000 
100,000 


AbBtraot  of  propMatt/or  corulrueUng  breakwater  at  yew  Havem,  Conn.,  opened  hg  Capt. 
Smith  S.  Leaeh,  Corpe  of  £ngineer§,  Oetober  t8, 1896. 

[Eatlmated  tonnage,  100,000  tons.] 


No.  I 


Name  and  address  of  bidder. 


Hnghea  Bros.  Sc.  Bangs,  Symouae.  N.  Y 

S.  Sr.  E.  S.  Belden,  Hartford,  Codd  

Juhn  J.  Shipmaii,  WMlilii2toii,D.G.... 


Price  per 
groea  ton. 


10.88 
1.07 
LOS 


Total. 


«88.000.0O 
107, 000;  00 
108,000.00 


aAcoepted.   Completed  February  1, 1807. 

No  oontniotB  for  oonBtracting  breakwater  at  New  Haven,  Conn.,  in  force  June  SO, 
1897. 


COHHERCIAL  STATISTICS  FOB  THB  CALENDAR  YKAK  1896. 

No  report  for  1890  has  been  received.  The  laet  otatement  obtained  was  far  1896^ 
which  was  as  followM : 

VtMele  patting  New  Haeen  Breakwater. 


Hen-of-war   16 

Steamers  of  all  kinds   43,200 

Steamships  -   1, 800 

Sbipa,  barks,  and  brigs   1, 690 

Schooners  and  sloops  of  all  kinds   54, 250 

Barges  in  tow,  aoows,  etc   60,400 


Total.,..;   151,356 


These  records  are  not  complete,  as  some  vessels  pass  unoljeerved  in  the  night  or  In 
thick  weather. 

Daring  the  year  pattt  92  vessels  have  been  observed  nnder  and  dose  to  the  break- 
water for  refuge,  and  in  the  mouth  of  the  harbor,  partly  nnder  the  pioteoticHk  of 
the  breakwaters,  S,d36  veoselB  have  been  oboerrod. 


IMPROVEMENT  OF  H0U8AT0NIC  RIVER,  CONNECTICUT. 
[This  work  waa  lu  tbe  charge  of  M^).  H.  M.  Adams,  Corps  of  Engineere,  uatll  Angnst  &,  ISM.] 

Under  a  contract  with  K.  G.  &  J.  S.  Packard,  dated  May  15, 1896, 
at  19^  cents  per  cabic  yard,  dredging  had  been  begun  on  June  18, 1896, 
and  was  iu  progress  at  the  beginning  of  the  fiscal  year.  By  Augost  29, 
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1896,  28,121  cubic  yards  had  been  removed  from  the  outer  bar,  making 
that  channel  9  feet  deep  and  100  feet  wide,  and  6,734  yards  from  the 
point  of  the  turn  in  the  bend  below  Stratford,  to  ease  an  abmpt  torn 
in  the  channel,  which  yessels  found  difficulty  in  making  at  some  stages 
of  tide.   This  work  completed  the  contract. 

On  February  26, 1897,  bids  were  opened  and  contracts  entered  into 
with  S.  &  E.  S.  Belden  for  repairs  to  the  breakwater,  estimated  at 
6,000  tons,  at  $1.11  per  ton;  and  with  J.  P.  Kanderson  for  dredging, 
estimated  at  60,000  cubic  yards,  at  23^  cents  per  cubic  yard.  The 
parties  named  were  the  lowest  bidders  in  each  case.  The  Belden  con- 
tract was  begun  March  19, 1897,  and  completed  Ma^  22, 1897,  the  exact 
amount  of  material  pl-Msed  bein^  6,652  tons.  This  work  leaves  the 
breakwater  in  satisfactory  condition. 

Work  under  the  Banderson  contract  was  begun  June  28,  1897,  and 
1,323  cubic  yards  had  been  removed  from  Mill  Bar  at  the  close  of  the 
fiscal  year. 

Under  the  provision  of  the  river  and  harbor  act  of  June  3,  1896,  a 
survey  of  the  Housatonio  Biver  was  made  in  October,  1896,  and  a 
report  of  revised  project  was  submitted  March  16, 1897.  This  report 
was  published  as  Doc.  Ko.  16,  Fifty-fifth  Congress,  first  session. 

The  Housatonio  Blver  is  the  hoimdaiy  between  the  oolleetion  diBtrictB  of  New 
Haven  and  Fairfield.  Tba  nearest  light^hoaBe  is  on  Stratford  Point,  at  the  month  of 
tiie  river.  The  nearest  work  of  dennee  is  Fort  Scfanyler,  llirogs  Neok,  abont  4S 
miles  to  the  southwest. 

Money  statement, 

Jaly  1, 1896,  balance  unexpended  $32, 6S1. 78 

June  SO,  1897,  amonnt  expended  during  fise»l  year   17, 713. 41 

July  1, 1897,  balance  onexpended   14, 918. 87 

July  1, 189^  outstanding  liabilities   $31S.40 

July  1,  1897,  amount  covered  by  uncompleted  omtracte   11, 439. 10 

  11,752.50 

July  1,  ^97,  b^uice  arallable   3, 166. 87 

f  Amonnt  (estimated)  required  for  oompletion  of  existiiur  pn^eot   62, 000.  QO 

J  Amonnt  that  oan  be  profitably  expended  in  fiscal  year  ending  June 30,1899  36, 000. 00 
I  Submitted  in  compliance  with  requirements  of  section  2ot  river  and 
I   harbor  acts  of  Ue6  and  1867  and  of  sundry  alvil  aot  of  June  4, 1897. 

Appropriations  for  improving  Honsatonio  Biver,  Connecticut,  have 
been  made  as  follows: 


Appllostlon. 


Date. 


Amooiit. 


Sow  and  Pin  Jotty,  dradghig. 

k  Jetty,  dradgiDg. . . 


Drew  Bock. 
Dredging . 

Do  

Do  

Do  

Do  

Do  

RemoTlng  Drew  Book  and  Jetty  In  ISBT. 

Do  

Do  

CommencUiK  breakwater,  dredging. 


l/OmmencUig  breuwuer.  dretlglng  

Extending  DTMkwnter.  dredging  

Extending  brankwatsr,  dike  nna  dredging. 

Do  


Xolarging  bteelfiratar  and  dredf^ng . 
Totid 


Mir.  8,1871 
June  10, 1872 
Mu.  8,1873 
June  23, 1874 
Uht.  8,1875 
Jane  18, 1878 
Jnne  14, 1880 
Mar.  8,1881 
Aag.  2,1882 
Jnly  5,1881 
Ang.  6,1880 
Ang.  11, 1888 
Sept  1»,  1800 
Jnly  13, 1802 
Aag.l7,18M 
Jnne  8.18Se 


tis,ooo 

15,000 
10,000 
10,000 
COOO 
B,000 
2,000 
B,000 

s,uoo 

S,600 
B,000 
85,000 
S9.000 

ao.ooo 

25,000 
25,000 

213,600 
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JlMnurt  itf  ftvpoaal*  for  drtiging  im  tk$  SouMtouio  Jtittr,  ConmeeUout,  opmsd  hjf  Coft. 
Smith  S.  Ltttch,  Corpt  of  Enginetrt,  Dtcember  23, 1896. 


[BatlmMsd  jaidage,  50,000  oubio  yard*.] 


JTo. 

^tune  mud  address  of  bidder. 

Prlo6 
per  cnbic 
y»rd- 

Total, 

la 

1 

B 

OenU- 
£4 
35 
U 

«11.7S0 
17,50U 
12,000 

•  Aooepted. 

AMrtui  itfpropotala  for  miarging  Hou$atonic  Breakwater,  Cotnteeticut,  opened  fty  Jf(f/. 
Smith  S.  Xeoofc,  Corp*  of  Enginatrt,  February  26, 1897. 

[EstliiMtod  tonoagn,  6,000 jcraaa  toiu.] 

Wo. 

Name  and  addrsM  or  Uddar. 

Fricwpor 
grow  ton. 

Total. 

la 

s 

♦1.U 
1.W 

96,  MO 

T,20O 

Jidui  Baattte,  Lastoa  ISlawl,  Conn  

•  Aeeqptod  and  wwle  oomplatad. 


CtmtrtuA  iH/oroo  Am  A>,  18S7,  for  drtigimg  <ii  the  SinMatofifo  £f0«r,  CfimMoMmif. 


Kameof  contractor. 

Date  of 
oontract. 

Bate  of 
approTal. 

Worktogon. 

Gontatct 
oxpirM. 

Jan.  14,1887 

Veb.  18,1887 

JnneSB,lB87 

Doc  81.1887 

Ko  ooutTMti  In  ibne  Jnne  SO,  1897,  for  enlarging  Hoaratonic  foeakvater,  Oou- 
neeticat. 


OOmOBCTAL  STATTSnCB  FOS  TBS  CALSKDAR  TKAS  1886. 

Arrivaia  and  depariwm  of  voateU. 

AT  DXBBT,  HEAD  OF  ITATIGATIOK. 
[Draft,  a  to  8  Aet;  tonnage,  9  to  460  tons.] 


Numbar 
of  round 
tripa. 

AggregMa 
tonnagaof 
all  ti^ 

2» 
31 
160 

11,760 
4,310 
00,000 

4M 

40,  KO 

Fragkt  roeebBoA  and  tU|)ped  fry  wUer. 

Chief  arlklea. 

Tana. 

Batimatcd 
Talne. 

61,000 
1,800 
4,384 
0^100 

10,  OW 
SO,  0011 

03;  774 

SM,0» 
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AT  STBATFOBD^  HXAB  XOUTH  OT  BITEB. 
[Dnft,StoTfiBet|  toniug*,  S  totSO  toM.] 


N  amber 
of  round 
taripi. 

tonnMe  of 

<24 

300 
10 

81.300 
14,000 
S,SDO 

8U 

47,700 

i 

IMffhi  fMnwd  and  ak^ped  &y  wU§r. 

CUef  uctiolM. 

Tons. 

Bsttmated 

3,800 
18,  tm 
480 

«U,SO0 
41,000 
2,500 

ToUl  

]6,S73 

57,000 

In  addition  to  the  above,  about  500  tons  of  iron  water  pipe  was  landed  at  Bond's 
dock. 

No  neyr  lines  of  transportation  bare  b««n  established  in  the  rirer  since  J uly  1, 189A. 


D  xo. 

IMPKOVEHENT  OF  BRXDGEPOBT  HABBOR,  CONNECTICUT. 
[This  work  mu  1q  th«  otmrgt  at  Mj^ .  H.  U.  Adsms,  Corpa  of  Bnglneera,  nutil  Aaguat  6, 180B.] 

work  was  done  in  this  harbor  daring  the  fiscal  year.  Under  the 
appropriation  of  $28,000  in  act_of  Jane  3,  1896,  a  contraot  has  been 
entered  into  with  George  B.  Bea'rdsley,  the  lowest  bidder,  for  dredging 
140,000  cubic  yards,  at  10  cents  per  cabic  yard,  which  will  be  completed 
by  December  31, 1^7.  No  work  was  done  nnder  this  contract  daring 
the  fiscal  year.  The  dredging  will  be  applied  to  widening  to  200  feet 
the  16-foot  channel  on  its  east  side  from  the  Sound  to  the  Outer  Beacon; 
a  distance  of  about  4,700  fiset,  and  to  extending  the  l&-fi>ot  channel 
from  the  Outer  to  the  Inner  Beacon,  a  distance  of  about  1,300  feet  with 
widtli  from  60  to  100  feet. 

Ofiicial  action  has  been  taken  by  the  city  of  Bridgeport  to  determine 
the  construction  of  a  drawbridge  over  Yellow  MUl  Gove,  and  plans 
have  been  drawn  but  not  yet  submitted  for  approval. 

Bridgeport,  the  port  of  entrr  for  the  collection  district  of  Fairfield,  is  situated 
about  3  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  ia 
a  light-hoase  at  the  entoance  to  the  harbor,  and  a  small  harbor  light  at  the  Inner 
Beacon. 

Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long  Island  Sound,  is  aboat  41  miles 
to  the  southwest,  and  is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1896,  balance  unexpended  $28, 181. 12 

June  30,  1897,  amount  expended  during  fiscal  year...   2, 136. 17 

July  1, 1897,  balance  nnexpeaded   26, 044. 95 

Jn^  1,  1897,  amount  oovered  by  nnoompleted  contracts   14,000.00 

July  1,  1897,  balance  available   12, 044. 95 

{Amount  (estimated)  required  for  completion  of  existing  project   87, 000. 00 

Amoantthatcan  be  profitably  expendedinfiscalyear  ending  JuneSO,  1899  6O,000i00 
Submitted  in  compliance  with  reqaiiementB  of  seotiona  2  of  rirer  and 
harbor  Mts  of  1866  and  1867  and  of  randrydTU  act  of  June  4, 1897. 
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Appropriations  for  the  improTemrat  of  Bridgeport  Harbw,  Con- 
necticut, have  been  made  as  follows: 


Dirts. 


Dndgiog  outer  bar  

Dr«dgbig  anter  ud  tnitar  ban  

Drvdcing  Mid  521  fset  of  braakntor  

Dredging  and  SU  feet  of  brmkwRter  

Diedglng  Inner  bar  uid  upper  h»rbor  

Dredging  bridge  to  Longlslud  Sonnd  (t  tttt)  

Dredging  bridge  to  Long  laUnd  Soond  (12  feet)  

Dredging  opper  lurbor  (9  feet)  

Dredging  ftbove  bridge  Kod  ontw  bar  {9  ud  12  feet) . 
Dredging  bridge  to  Long  leUnd  Sound  (12  feet)  


Dredging  about  Inner  Beacon  (12  feet)  

Dredgng  between  Inner  Beacon  and  railroad  irharf  (12  feet) 


Do. 


Dredging  above  borae  railroad  bridge  (9  feet)  

Dredging  and  breakwater  at  Tongue  

Dredging  between  Inner  Beacon  and  ITaagatnck  Wharf . 

Dredging  outer  bar  (15  fMt)  

Dredging  


Total. 


Julv  4,1816 
Aug.S0^18SI 
Uai.  t,18n 
Jane  10, 1872 
Uar.  8,1878 
Jane  S3, 1874 
Har.  8. 187B 
Ang.lVlsn 
June  18, 1878 
Mar.  8,18n 
JoneU,  1S80 
Mar.  8,1881 
Ang.  2,1882 
July  6,1881 
Ang.  ^1S8S 
Ang.  11, 1888 
Seplu,  1880 
July  18,  IBSa 
Avtt.l7, 18H 
Jnaa  »,U» 


Abatraet  of  propo$aU  for  dredging  in  Bridgepwt  Harbor,  Coniuetieut,  opm$d  C^ff. 
Smith  a.  LmtA,  Corpt  of  Ef^n«era,  Deemhtr  17, 1896. 

[Vatlmated  yardage,  140,000  eaUo  yardf.] 


Ko. 


Name  and  addreaa  of  bidder. 


Price 
perooMo 

TBXd. 


Totat 


Id 


George  B.  Beaidsley,  Bridgeport,  Oonn. 

E.  R.il^anL  Albany,  K.  T.  

International  Conatrnction  Co 
Aloaio  Z.  Smith,  Xdlp,  N.  Y. . . 


Syraoow,  ZT.T. 


Omf. 
10 
17 
17 
16 


814.000.00 
88,800100 

ss,8oaoo 

11.000.00 


sAoo^bed. 

Co»iraot  in  f grot  Jwno  SO,  1897,  for  dredging  in  Brtdgtport  Harbor,  CiMUMeHMi*. 


Name  of  omtntotor. 

Date  of 
oon  tract- 

Date  Of 
approval. 

Work  began. 

Contract 
explrea. 

Dec.  28,1886 

Feb.  1,1887 

Dec  31.1887 

COUMERCIAL  STATISTICS  FOB  THK  CALENDAR  TBAR  1896. 
[Through  oourteay  of  C^t.  John  UcKeil,  harbor  maater  of  Bridgopotrt.] 
Arrival  and  AgHtriure  ofvetwh. 
(Draft,  6  to  18  feet;  tonnage,  50  to  1,2»  tooa.] 


Kind  of  Teasel. 

If  umber 
of round 
tripe. 

Aggregate 
tonnage  of 
aUfa^ 

7,708 
6,M7 
8,7« 

1  liSlSulOr 

18, 1» 

1,  US.  107 

tn  addition  to  theabore  there  are  230ireB8eJ8,  inolnding  small  steamera  and  sailing 
Teaaels,  engaged  in  the  oyster  indnatry  of  this  port. 
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lY^kt  roMttwd  and  thipped  ty  vrater. 


Chief  artlelM. 

Tena. 

Batimnted 

785,810 
,  278.1S2 

2«,TSB,U1 

1.010, 481 

H.  796,403 

The  aboTe  figiirea  show  an  incmaae  of  61,792  tons  orer  that  reported  for  1895. 

There  have  been  115  vesselBof  all  kinds  repaired  here  during  the  past  year.  Owing 
to  business  depression,  oar  receipts  are  a  trifle  below  those  of  the  previous  season; 
bat  we  have  noted  an  Increase  of  bnsineae  in  the  past  few  months,  although  a  dull 
season. 

No  new  lines  of  truuportation  have  Iwen  established  during  the  Teac 


D  xz. 

IMFBOVEHENT  OP  SAUGATUCK  RIVER  AND  WE8TP0KT  HARBOR, 

CONNECTICUT. 

{This  work  wu  In  the  charge  of  M^.  H.  M.  Aduna,  Corpe  of  Engineers,  nntil  Aogostfi,  1800.] 

Under  the  appropriation  in  act  of  Jane  3,  1896,  contracts  were 
entered  into  for  repairing  the  Cedar  Point  Breakwater  and  for  removing 
bowlders  ftvin  tbe  channel  above  the  railroad  bridge.  The  former  con- 
tract was  made  with  Dennis  Toomey,  the  lowest  bidder,  at  $3.£!.j  jier 
ton,  and  was  satisfactorily  completed  between  April  7, 1897,  and  May 
5, 1897.  Fonr  hundred  tons  of  stone  were  delivered  and  placed  which 
snfficed  to  repair  the  breakwater  for  a  distance  of  234  feet  at  the  shore 
end  and  to  extend  it  30  feet  up  the  beach,  leaving  the  work  in  good 
condition. 

The  second  contract  was  made  with  T.  A,  Scott^  the  lowest  bidder, 
at  97  pel*  ton.  Work  was  began  June  28, 1897,  and  3ti  tons  had  been 
r^oved  at  the  close  of  the  fiscal  year. 

Sangataok  River  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  The  nearest  light-house  is  on  Sheffield  Island,  5  miles  sontneast  from 
the  river's  month.  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long  island  8onodf 
S2  miles  southwest,  is  the  neairaBt  work  m  defense. 

Jfon^  atatemenU. 

BAUOATUCK  RlVSIt,  OONHECTICUT. 

Jnly  1,  1896,  balance  unexpended.-   9364.90 

June  30, 1897,  amount  expended  dniiDg  flsoal  year  ,   961. 90 

WKSTPOHT  HABBOK,  COmnOTICDT. 

Jnly  1, 1896,  balance  nnexpended   98,000.00 

June  SO,  1897,  amonnt  expended  during  fiscal  year   1, 67&  70 

Jnly  1, 1897,  balanoe  nnexpended   1, 329.  SO 

July  1,  1897,  outstanding  UabUities   9252.00 

July  1, 1887,  amonnt  covered  by  uncompleted  contracts   448.00 

  700.00 

Jnly  1,  1887,  balanoe  available   629.30 

r  Amount  (estimated)  reqnired  for  onmpletion  of  existing  project   5,000.00 

J  Amonnt  thatcan  be  profitably  expended  in  fiscal  yearrndingJnne  30,1899  5, 000, 00 
1  Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 

t   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

BNG  97  61 
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Appropriatioiui  for  this  bwbor  have  been  made  as  follows: 


Date. 

ARMtonL 

Sarroy  ofrlTsr  and  hwbor  of  SkngAtnck.. 
KemovlDff  obfltmetioM  in  river  and  pro- 
tecting narbor  At  CfldMT  Point. 

For  nirtbor  MMUing  tlw  beach  nt  Cedar 

Point. 

ChieDy  coDftmoting  breakwater 

at  i&imr  Point 
An  stated,  loo»tion  ut  known . . 

May  20. 1836 

Apr.BD,l«30 
Jnly  4,  US6 

 do  

•W 

38 

l.OM 

3  BOO 

3  m 

i,7K 

%sao 

2,500 

7,000 

3,000 
3,000 

32,441 

May  3,1837 
Jnly  7,1838 
Kar.  S,U07 

July  11, 1870 
Jul;  13, 18»2 

Deepening  and  tmproTlng  Weatport  Har- 
bor, nnexpendea  balance  reverted  to 
Treaaury  in  1S70;  reapproprlated  in  1871. 

gaogatnok  Kiver,  ImproTouent  of  the  nat- 
n»l  obannel. 

Bepairing  ami  extoidiag  break- 
water on  Cedar  Point. 

Aug.  17, 18M 
Jnne  8,18M 

BerooTBl  of  rocka  and  repair  of 
broakvater. 

The  appropristiolu  since  1893  have  been  applied  to  the  preamt  projeot. 


Ai$lruci  of  propofolt  for  npaira  to  bmUatater  at  Cedar  Point,  Wet^ort  Harbor^  Con- 
neatUmt,  opened  fry  Mi^.  SvUth  8.  Leat^,  Corpe  of  Slngimtera,  February  S6, 1897. 

[BaUmatsd  tonnage,  3S0  grooo  tone.] 


No. 

Name  and  addreea  of  bidder. 

Prloeper 
gmaatun. 

Total. 

1 

«1, 812.50 

3 

S.25 

(s  1.137.90 

S 

8.80 

1,82^00 

a  Accepted  and  oompleted. 


AhetnKt  ofpropoeaU  for  remoral  of  houldertfrom  Saugatutk  Siver,  Connecticut^  opened 
Mqf.  Smitk  8.  LoMi,  Oorpe  of  Bngtneert,  FOnarf  ^,  1897.  - 

[Batimated  tonnage,  100  gnaa  tona.] 


No. 

Name  and  addreaa  of  bidder. 

Price  per 
groHton. 

Totd. 

1 

2 
3 
i 



$10.00 
7.00 
10.00 
8.90 

*1,ODO 
a  TOD 

1,000 
8S0 

sAeoapted. 


No  omtraeti  la  fiiroe  Jnne  30,  1897,  tat  repain  to  breakwater  at  Cedar  Poin^ 
Wertport  Harbor,  Conneeticnt. 


Ooniract  in  force  June  30, 1897^  for  remoeal  of  bowldere  from  Samgatuok  iUtw, 

ConneotioHt. 


Name  of  otnibaetor. 

Date  of 

contract. 

Date  of 
approval. 

Work  begun. 

Contract 
expiree. 

3Car.  11, 1BS7 

Har.  22, 1897 

Juno  38, 1897 

Jolf   !,  I89T 
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OOmBRCIAL  6TATUXICS  POR  THK  CAIANDAJft  TSUt  1886. 

^rrirol  and  iifarture  of  eemla. 
WZSTPOBX  HABBOB. 
[Draft,  4  to  10|  fart ;  tomuge,  N    «tt  tons.] 


Kliida  of  TBWBli. 

Konad 
trips. 

Aggregate 
all  taips. 

18 
177 
150 

2, 707 
30,800 
18.000 

345 

51,fi07 

FMgkt  reottvad  and  «Mii|pfd  wUer. 

Chief  uildM. 

TODB. 

Eiitlraated 
Tjilne. 

9,  aw 

m 

WOW 
B,600 
710, 100 

SS,  070 

SB,  507 

764,000 

The  above  figares  show  an  increase  of  4,667  iutoDnage  of  freight  over  that  reported 
for  the  year        which  was  28,940  tons. 
No  new  lines  of  transportation  established  since  January  1*  1896. 


D  12. 

mPEOVEMENT  OF  KORWALK  HARBOR,  CONNECTICUT. 
[Thla  work  was  in  the  charge  of  lUj.  H.  U.  Aduns,  Corps  of  Bngineers,  until  Angost  fi,  1806.] 

At  the  beginniug  of  the  fiscal  year  a  contract  vas  pending  for  dredg- 
ing at  Ferrys  Point  under  the  appropriation  of  18^4.  The  reasons  tor 
the  delay  in  this  work  are  given  in  the  report  for  1896,  page  714.  Worlc 
was  begnn  September  14, 1896,  and  saspended  on  account  of  ice  Decem- 
ber 28,  1896;  resumed  April  8, 1897,  and  completed  May  28, 1897. 

The  amount  removed  from  Ferrys  Point  is  78,720  cubic  yards,  aud 
the  area  between  the  channel  and  the  probable  harbor  line  has  been 
deepened  to  6  feet  below  mean  low  water^  as  required  by  law.  A  small 
1>alance  was  applied  at  Oyster  Shell  Point,  imme<1iately  below,  where, 
relief  was  much  needed.  Ten  thousand  cubic  yards  was  removed  from 
this  locality.  This  balance  was  not  required  at  Keysers  Island,  men- 
tioned in  the  act  of  Congress,  as  all  work  needed  there  had  been  done 
under  the  appropriation  of  1S96,  before  Ferry's  Point  was  entiiely 
rttnored. 

On  December  17, 1806,  bids  were  opened  and  a  contract  entered  into 
with  George  B.  Beardsley,  the  lowest  bidder,  for  dredging  an  approxi- 
mate amount  of  70,000  cubic  yards  from  the  channel  below  therailroad 
bridge  at  8  cents  per  yard.  0))erations  were  begun  December  31, 1896, 
and  completed  March  24,  1897.  The  uuount  removed  was  77,000  eubio 
yards. 

.  Attention  was  given  to  widening  the  channel  at  close  points  rather 
than  to  secnriug  a  greater  draft  throughout,  as  the  former  seemed  more 
urgent  than  the  latter.  All  areas  worked  on  were  dredged  to  the  j^ect 
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depth  of  10  feet  below  mean  low  water.  There  were  7,700  cubic  yards 
removed  from  Keysets  Island,  52,593  yards  from  the  tarn  at  Black  Buoy, 
aod  16,707  yards  opposite  the  South  Nor  walk  docks.  A  pile  of  roc^s 
obstructing  the  channel  above  Dorians  Point  was  removed  under  special 
authority  of  the  Chief  of  Engineers,  at  a  cost  of  $70. 

Norwalk  is  Id  the  Fairflelil  ooUection  district,  and  is  11  miles  west  of  Bridgeport, 
the  portof  entry.  Norwalk  light-hooMison  ShefQeld  Island,  at  Uie  harbor  entrance. 
The  Dearest  work  of  defeuse  Tb  Fort  Sohajler,  Throgs  Neck,  at  IJm  Lead  of  l<ong 
Island  Sonnd,  about  2B  miles  southwest. 

Money  statemmt. 

July  1,  1896,  balance  unexpended   $24, 181. 49 

June  30f  ISffl,  amount  expended  dnring  fiscal  year   23, 6^.  51 

'  July  1, 1887,  balance  unrapended   555.98 

July  1, 1897,  outstanding  liabilities   16. 96 

JnJy  1, 1897,  balance  available   639. 03 

( Amount  (estimated)  required  for  completion  of  existins  project   52, 000.00 

J  Amountthatoan  be  profitably  expended  in  fiscal  year eD(»DgJuDe30, 1899  iHS,000>00 
I  Snbmitted  in  compliance  with  requiremeots  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

Appropriations  for  improving  liTorwalk  Harbor,  Gounecticut,  have 
been  made  as  follows: 


¥ta  pravlonB  prataeta : 

log  (SfMt)  aboTsKOTwalk 


Date. 


I  Amonnt. 


I>TsdgtDg~(<fMt)aboTsirinintlk   JiinfllO,18n 

Do   Mw.  8,1873 

Jnne  23, 1874 

DredclDg  (S  feet)  below  South  NorvAlk   Mar.  3.  IS7S 

Do  ,  Jnnel8,lS78 

DredEtng  <«  feet)  above  end  below  Sonth  Nonralk   M«r.  8, 1879 

-    •  ■      --      -  -     ~    JuneU,1880 

Mar.  3,1881 
Ang.  2.1882 
Jaly  6.1884 
Aafc.  5,1880 
Aug.  11,1888 
8ept.l9;ia»D 


Dredgtng  (0  feet)  belowSouth  Norwelk. 
1>redgiug  (8  ftet)  below  snd  (S  feet)  above  Sonth  Norwalk . 

DredglDg  «  Aet)  above  Sonth  K orwalk  

DrodgioK  (8  feet)  below  South  Norwalk  

Dredzlag  'S  feet)  above  South  Norwalk  

Dt«j^[lng  <e  feet)  above  and  (8  feet)  below  Sooth  Nwwalk. 


Total 


For  preaent  prelect,  adoTited  18U: 
Dred^ng  (6  feet)  at  Terna  Fofnt 


I>redglng  (not  yet  expuided)  ■ 

Total  for  preaanl  prt^eot  

Total  appropriated  fl>r  ImprovMnent  of  Norwalk  Harbor,  OaDiwctieiit. 


Aitg.l7,18H 
JonB  1, 1800  i 


10,000 
10,000 
7,008 
6,000 
10.000 
B.000 
6.000 
S.0OO 
B.000 
B.000 
B.000 
4,000 


83,000 


».000 
10  000 


16.000 


108.000 


Ai$ira€t  of  propotalt  for  drodging  in  Norwalk  Harbor,  ConnteHeul,  opened  hy  CapL  SmiA 
8.  Lmtch,  Corpa  ef  EngiiMtrtj  Deemhv  17 j  1S96. 

[Batimatod  yardage,  70,000  oabfe  yacda.] 


Sane  and  addreaa  of  bidder. 


Prioa  I 
pcvoahw,  Total. 


yard. 


CenU. 


aOS.SM 


Oeorire  B.  Beardaley,  Bridgeport,  Conn  

K.  H.  Seward.  Albany.  KTY  I  ia{  |  9,480 

International  Contracting  Co.,  Syraeoar,  N.  Y  •   18  9, 100 

Alonao K.  Snftb,  lallp,  M.  7  '  IB  I  lt,«0 

6  i  WUliaa  H.  T^tor.  Sr..  Jetaey  City,  H.  J  |  U  |  8, 400 

a  CotnplelMl. 

No  contracts  in  force  for  dredging  in  Norwalk  Harbor,  Connooticut,  June  30, 1897. 
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OtnOOUtOIAL  STATISnOB  FOR  CALENDAR  SMAR  1896. 

JnioaU  and  departarei  of  twMlt. 
[DnfltAtoUflaet;  toiuwga,50to<N»tens.] 


Xlndi  of  tcmbIi. 


Boniid 

MpB. 


Steamera  of  all  kinds. 
Sailing TMwto  ....... 

BuSM  


806 
131 
2S7 


Tout. 


The  above  does  not  inolnde  the  frequent  trips  made  by  48  oyiter  steamen  (total 
tonnage,  2,606  giOM  tone)  and  nnmerona  smaU  sailboata  em|Uoyed  in  the  oyetei 
indna&y. 

IMght  reeHvtd  ttmd  «M])pfld  hg  wattr. 


Ghlof  artiolM. 

ToiM. 

Estimated 
value. 

73,790 
24,756 
«3,900 
4,000 

tS10,585 
109,  Sll 
4,814,360 
ISO,  COO 

14«,04S 

5,1U,U» 

The  above  flgnres  show  a  deoreaee  of  66,060  tons  over  tJtie  report  Jor  the  calendar 
year  1895,  when  ^1,095  tou8  were  reported,  but  the  estimated  value  of  the  freight  is 
$212,762  greater  for  1896  than  for  1895. 

No  new  lines  of  transportatioa  have  been  established  daring  the  year. 


D  13. 

IMPROVEMENT  OF  FIVE  MILE  BITEB  HAEBOB,  CONNECTICUT. 
[This  work  ma  in  tbe  cb»rge  of  M^.  H.  U.  Adama,  Corp*  of  SnglneHa,  until  Angnst  6,  1800.] 

The  adopted  project  for  this  harbor  coDsists  in  dredging  a  channel  8 
feet  deep  at  mean  lov  water,  and  100  feet  wide,  to  extend  np  the  harbor 
about  6,000  feet. 

During  the  fiscal  year  a  contract  was  entered  into  with  George  B. 
Beardslej,  the  lowest  bidder^  for  the  removal  of  aboat  20,000  cubic 
yards  of  material,  at  8^  cents  per  cubic  yard.  This  work  is  to  be  com- 
pleted by  December  31, 1897.  At  the  close  of  the  fiscal  year  no  work 
had  been  done  niuler  this  contract. 

Under  the  programme  approved  for  the  expenditure  of  the  last  appro- 
priation, this  dredging  will  be  applied  to  widening  the  present  channel 
from  60  to  100  feet,  beginning  at  the  lower  end  and  extending  upward 
an  estimated  distance  of  2,500  feet. 

Five  Mile  River  is  in  the  Fairfield  oollectiou  district  and  is  abont  13  miles  west  of 
Bridgeport,  the  port  of  entry.  Tbe  nearest  light-honse  m  on  Sheffield  Island,  nearly 
3  miles  from  the  month  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Sohnyler, 
at  the  head  of  Long  Island  Sonnd,  27  miles  southwest. 

Moneg  ttatemmt. 

Jnly  1. 1896,  balance  unexpended   (2, 872. 17 

Jane  SO,  1887,  amonnt  expended  during  fiscal  year   180. 01 

Jnly  1, 1897,  balance  unexpended   2, 692. 16 

July  1, 1897,  amount  covered  by  nnoompluted  contracts   1, 700. 00 

July  1, 1897,  balance  aviOlable   992. 16 

r  Amonnt  (estimated)  required  for  completion  of  existing  project   25,000.00 

J  Amonntthatcanbeprotltabl.vexpendedin  fiscnlyearendiup;  JtmeSO,  1899  10,000.00 
]  Babmitted  in  compliance  with  reqnirements  of  sections  2  of  rivtrr  and 
{   harboraotsof  1866andl867anaof  snudrycivilactof  June4,1897. 
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Appropriations  for  improYing  harbor  at  Five  Ifile  Biver,  GoxmectiGii^ 
have  been  made  as  follows: 


Applkntiini. 

AtM«Bt 

Anc.  11.1888 
Sept.  19. 1890 
JbIt  13,1891 
Aag.l7,iaM 
JnM  S,UN 

•5,00* 
S^OM 
6,001 

«,se9 

10. 090 



Atatroet  of  fropotaU  for  ibredgimg  in  Five  Mile  Bivor  Harbor,  CowMo^tmi,  opened  ^ 
Capt.  SmilX  8.  Uaek,  Corp*  of  Snfinttn,  Doeembor  17, 1896. 

[Sitliutad  rBidacs.  10,000  onUa  yirda.] 


So. 


ITanw  and  adJiwi  of  blddn. 


Or^arge  B.  Beardaley,  Bridnpoxt,  Conn 

Edgar  M.  Parn,  Albany,  N,  T  

Keirbnrc  Dredging  Co.,  NawbnM,  N.  Y . 

Akmaofi.  Smith,  Iallp.N.  Y  

WlUUm  H.  layloT,  Jr-  Jenev  Cl^,  H.  J. 
John  P.  SandaraoD,  Aibany,  H.  Y  


Price 

praoi^ie 
yard.  \ 


Total. 


Omu. 


11  I 
»  I 


■«1,TM 
4,175 
2,400 
4. 890 

a,5u 

1891 


•Aooopted. 

CoiOrMi  <M  force  Jwno  SO,  JS97,for  iredfimff  tm  Five  MUe  Biver  Bmrior,  CenneeUcui. 


irama  oC  confanBtnr. 

1     Date  of 
j  ooDtraot. 

Data  of 
approvil. 

Work  began. 

Coatoaot 
axpfno. 

 ^  Hm.  n  iMM 

Feb.  1.1807 

Dee.  ai,uvr 

1 

COHHBKCIA];.  STATISTICS  FOR  TBM  OAIXMDAR  TKAR  1886. 

Tbeat  statistica  have  been  Mked  fbr,  bat  have  not  been  nweLTed.  The  last  reptttt 
nceived  was  for  1896,  as  follows : 

^rritwZt  Md  daparfKraf  itf  veteeU. 


"Kind  of  Teasel. 


tiipa. 


Steamera  (Inoloding  crater  ataamara) . 

SaUlBK  veaaela  

Bargoa  


400 
XS 
14 


Total. 


739 


Draft  and  tonnage  not  reported.  Aggregate  tonnage  of  all  trips  not  asoert^ned. 

FrHgkt  reeeived  oad  skij^ed  by  water. 


Chief  arUolaa. 


Becelpta: 

Coal.  Ofatera  

HiaoelianeDtu  (not  othanriae  Inoladed). 


Total  reooipta. 


SUproonts : 

Oyat«n,  prodnca,  ate.,  of  which  4,000  tone  ware  oyaten  fbr  abfpment  to 
Eaiope  

other  traoaaoUene  la  ojatara  and  olama,  aalea  to  deahn,  plantera,  and 
cnnanmwa,  about  


Total  ahipnanta. 


Tmw. 


Xattmated 
nine. 


3,260 

S137.450 

140 

<a) 

-8,  BOS 

137,450 

4, 700 

1H.220 

3,000 

110,462 

7,700 

904,073 

a  Not  reported. 

No  new  lines  of  transportation  established  sinee  January  1,  1896. 
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D  14. 

ihPEOVEMENT  OP  STAMFORD  HARBOR,  CONNECTICUT. 
[This  work  wm  in  the  ohurge  of  M^.  H.  M.  Adams,  Corps  of  EugtneeTs,  until  Aagnst  5,  1806.] 

The  approved  project  for  this  harbor  coDsistB  in  dredging  to  make 
channels  in  the  East  and  West  branches.  That  in  the  West  Branch  is 
to  be  about  lA  miles  long,  150  feet  wide,  and  7  feet  deep  at  mean  low 
water,  with  a  basin  between  harbor  lines  at  its  head,  and  the  one  in  the 
East  Branch  9,2(i0  feet  long,  9  feet  deep  at  mean  low  water,  and  150'feet 
wide  for  the  lower  8,000  feet  and  50  feet  wide  above.  The  channel  in 
the  East  Branch  has  been  excavated  Aill  length  and  depth,  bat  with 
rednced  width.  That  in  the  West  Rranch  has  been  dng  to  fall  depth 
and  redaced  width  for  about  half  its  length. 

Under  the  approved  programme  for  the  expenditure  of  the  appro- 
priation of  $10,(MM)  in  act  of  Jane  3^  1896,  bids  were  opened  and  a  con- 
tract entered  into  with  Frank  H.  Biainwrd,  the  lowest  bidder,  fbr 
dredging  {rom  the  West  Branch  aboat  80,000  cabic  yards  at  9^  cents 
per  cabic  yard. 

Work  on  this  contract  was  began  on  Jnne  23,  and  at  the  close  of  the 
fisciil  year  7,034  uabic  yards  of  material  had  been  removed.  The  con- 
tract should  be  completed  in  aboat  three  months  and  will  extend  the 
channel  at  7  feet  depth  and  115  feet  width  from  Oooks  Point  ap  the 
harbor  about  3,000  feet. 

Stamford  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  ia  the 
port  of  entry.  There  is  a  liffht-hooHe  on  the  middle-Kroand  at  the  harhor  entrance. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  southwest. 

Money  statement. 


.Inly  1, 1896,  balance  nnexpended  (10, 626.  OB 

June  30, 1897,  amount  expended  during  fiaoal  year   1, 348. 10 


July  1,1897,  balance  unexpended   9,276.95 

July  1, 1897,  ontstanding  liabilities   $668. 23 

.Inly  1, 1897,  amount  covered  by  uncompleted  contracts   6, 931. 77 

  7,600.00 


July  1, 1897,  balance  available   1, 676. 95 


Amount  (estimated)  reqnired  for  completion  of  existing  project   88, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  t'DdlneJnne30,1899  23,000.00 
Submitted  in  compliance  with  requirementH  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867  and  of  sundry  civil  act  of  June  4,1897. 

Appropriations  for  improving  Stamford  Harbor,  Oonnectioat,  have 
been  made  as  follows: 


AppUeation. 


For^vhtrnm  pr^Jecta; 


l|lBg  West  Unnoh  5  bat  deep. 


Total 


For  ^hej)r<Baeiit  imijeot; 


^  remoTsl,  East  Bruwb,  918,800 ;  dr«diDK  WMtBiaaeh, 
Dndigng  tatH  rook  nmoval.  East 'finuioii,  '^wrdndgtng  WmV  XtaMb^ 
Hot  yet  expended  ,  , 


XMal. 


Date. 


Ang.  5,18Se 
Aug.  II.  1888 
Sep.  19,1890 


Jnly  13,1802 

Aag.17,1884 
Jnne  S,ie«e 


Amoimt. 


910,000 
5.000 
B,000 


20^009 


19,000 

10,000 
10,000 

35^ 
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JbtintH  9f  propotaU  for  dredgimg  t»  Stafford  Sarbor,  Comueticut,  op&ntd  ty 
SatUk  8.  Ltaek,  Corpa  of  Enginttrt,  December  17, 1896. 

[Brtliutod  TUdags,  W,OM  oqUo  janU.]  * 


HiBM  and  addraMof  Udte. 


Price 
yaid. 

Total 

»1«,7» 

11,  lOQ 

'i 

11,600 

07,  m 

16 

12,800 

8.3>> 

11,  » 

Bdg*r  M .  Payn.  Albwiy,  N.  T  

Newborgb  Dredcinit  Co.,  Newburgh,  K.  T  


K.  B.  Sewmrd,  Altan;,  N.  Y 
Fnuk  H.  Brfthurd,  Kew  York,  N.  Y 


Sartford  Dredging  Co.,  Hutford.  Ctniti 
Wm.  H.  Taylor,  Jr.,  Jtnejr  Gi^^.  J — 
John  P.  BaodeiMHi,  Albany,  V.  T  


vAeoaptsd. 

Conftuel  in  /onw  </ime  50,  i8S7,  fw  dredging  to  Sfoa^ord  Barhor,  CMmwfieiii. 


Kama  of  omtraotor. 

Date  of 

oontmet. 

Date  of 

approval. 

"Work  begun. 

Oontnet 
expires. 

Dec  28,18H 

Jan.  U,180T 

Jane  as,  1897 

Dae.  31.1897 

oomnitoiAL  STATisncB  roB  Tin  CAXxmux  tux  1896. 

Tlnoiigh  tl>e  eonrtcay  of  Kr.  B.  B.  Ooddard,  depaty  oolkctor  irf  eaatona.] 
Arrival  and  departure  of  veaaeJt. 
^Dnlt,  5  to  16  feet:  tonnage,  W  to  650  tone.) 


Kind  of  TWMel. 


Steamera  

Sailing  vaasela 
Bargee  

Total.... 


Bomd 
tripa. 


1,168 
40J 
637 


lirtigkt  reoHvtd  aitd  $Mpp9d  bg  water. 


Chief  artiolea. 

Tons. 

BatluaM 
Tsloe. 

48,600 

m,m 

8381.0(15 
480.001 
»,47S,fU 

Total  

S78,76S 

U.«8;«47 

The  above  figures  show  an  increase  of  153,252  tons  of  Alight  above  that  reported 
for  1896,  which  wa«  220,506  tons. 

Lines  of  transportation  eatabllshed  Binoe  January  1, 1896 :  The  steam  screw  vessel 
Defender  hua  been  running  to  Korthport|L.  I.,  slnoo  Hay  1, 1897,  and  is  known  on  tiw 
Stftmford  and  Northport  Ferry  Line. 

This  report  inolni^M  all  the  harbor  of  Stamford,  east  and  west  sides. 
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D  15. 

IMPROVEMENT  OF  HARBOR  AT  COS  COB  AND  UIANUS  RIVER, 

CONNECTICUT. 

[Thia  work  wu  In  the  obMtgfi  of  M^.  H.  H.  AdMus,  Corps  of  Sogiaeers,  nntfl  August  5,  IBM.] 

The  approved  project  for  the  harbor  coQsists  in  dredgiug  a  channel 
1^  miles  in  length,  6  feet  deep  at  mean  low  water,  150  feet  wide  to  the 
bridge,  two-flfths  mile,  and  100  feet  wide  to  the  head,  fonr-flfths  mile, 
together  with  a  taming  basin  near  the  lower  end  300  by  1,750  feet. 
The  upper  half  mile  of  the  channel  and  the  basin  remain  to  be  done. 

Under  the  approved  programme  for  the  expeuditnre  of  the  appropri- 
ation of  18,000  in  act  of  Jane  3, 1806^  bids  were  opened  and  a  contract 
entered  into  with  William  H.  Taylor,  jr.,  the  lowest  bidder,  for  dredging 
about  60,000  cubio  yards  fh>m  the  basin,  at  9  cants  per  onbic  yard. 
This  qaantity  shonld  cover  half  of  the  basin. 

Work  under  the  contract  vw  begun  June  30.  and  1,876  cubic  yards 
of  material  were  taken  oat  before  the  close  of  the  fiscal  year.  The  ^ 
contract  will  be  completed  in  about  two  mouths. 

Cos  Cob  Harbor  and  Mituma  River  are  in  the  ooUeotion  diBtrlct  of  Fairfield,  Conn., 
of  which  Bridgeport  is  the  port  of  entry.  The  nearest  light-hoose  ia  on  Great  Cap- 
tains Island,  abont  2  miles  southwest  from  the  harbor  entnuioe.  Fort  Schuyler, 
TbrogB  Neok,  New  York,  18  miles  to  the  sonthwest,  ia  the  neareat  work  of  defioiiae. 

Money  statemmt. 

Jaly  1,  1896,  balance  nnexpended   $8,^.29 

June  30,  18^,  amoant  expended  daring  fisoal  year   863. 70 

July  1, 1897,  balance  nnexpended   7, 667. 69 

Jaly  1,  1897,  oatataDding  Uabilltiea   $168. 8i 

Jnly  1,  1897,  amount  covend  by  vnoompletod  contnota   1^  281. 16 

  5,400.00 

July  1, 1897,  balance  available  ^   2,167^ 

{Amount  (estimated)  required  for  oompletiou  of  existing  project   36, 000. 00 

Amount  that  can  be  prolitably  expendedin  fiscal  year  ending  June  30, 1899   10;  000. 00 
Submitted  in  oompliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Gos  Oob  Harbor  and  Mianns  Birer 
have  been  made  as  follows : 


AppUoatioii. 

Dst«. 

Amoont. 

Jnly  13. 1892 
Aag.  17, 1«H 
Jane  8,UM 

17,000 
i.000 
8,0IM> 

1B,000 

Jittract  of  ■propotalt  for  drtdging  in  Cot  Cob  Harbor  and  Mianiu  Biver,  ConnMUoiU, 
qpmedojr  Capt.  amiih  S.  Leach,  Corpt  of  Engineera,  Dtamitr  X7, 1896. 

(Entiiiutted  yardajcBit  00,000  oitbie  yMda.} 


Ho. 


Hud*  and  addnas  of  Mddar. 


adgRrlCPayii.  Albany,  K.T  

Newborgh  DndKing  Co.,  Newbare,  S.Y  

Alonso  E.  Smith,  lalip,  N.  T  7.  

nartfbrd  Dredging  Co.,Hartlord  Oonn  

Wm.  H.  Taylor,  Jr.,  Jaraey  dty,  H".  J  

John  P.  RftDdemon,  Albany,  N.  T  

James  McSpirtt.  Jeraoy  City,  K.  J  

a  Accepted, 


Price 

peroublo 

Total. 

yard. 

Genu. 

21| 

*18.1I5 

IB 

9,000 

li 

8,400 

S* 

S.580 

a5.400 

"I 

7,  (HO 

13A 

8,280 
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Contract  in  force  June  SO,  1897,  for  dredging  in  Cot  Cob  Harbor  and  Mianua  Brntr^ 

CoKMoHmii. 


ITams  of  ooninotor. 


Wa.K.XiV]i»r,Jr. 


Date  of 
eontnot. 


Deo.  90,]8M 


Dftteof 
•ppronL 

Jul  15,1807 


Work  began. 
Jiiii«SO,ie» 


Contract 
expires. 

Deo.  B1,18R7. 


COBfMKRCIAL  STATISTICS  FOR  THK  CAIANDAB  YKAR  1896. 

These  statistics  ham  beea  asked  for,  bat  have  not  been  reoelred.  The  last  report 
leeeiTed  (1884)  was  as  follovs: 

ArritalM  9nA  4ifurUrM  o/voneU, 

[Dr&n,  i  to  Sfeet;  tonnftge,  35  to  IDO  tens.] 


Kind  of  TMsel. 

Teuela. 

Bound 
tripe. 

AftgTBRate 

tonDage 
of  alltiTpa. 

0 
80 

2 

SO 
340 

12 

2,400 
48.000 
1,200 

Totsl  

18 

ftl,6M 

lirotght  roedaed  amd  a\ippeA  ^  water. 

Chief  MtlolM. 

Tone. 

Batimated 
Talne. 

Baeel^; 

CotX,  timber,  oysten,  aUpIraildlng  materlalB,  hudmre,  end  general  mer- 

11,100 
40,  SCO 

si,eoo 

•S7,600 

245,500 
803,000 

Bblnnftnts: 

The  Riverside  Yacht  Club  has  80  yachts  in  its  fleet,  most  of  which  anchor  in  the 
harbor. 

No  new  lines  of  transportation  hare  been  established  since  Jannary  1,  1896. 


D  i6. 

lUPSOTEUEIIT  OF  aBEENWICH  HABBOB,  COmnSCTIClJT. 
[This  work  waa  In  the  oharge  of  TAmS.  H.  M.  Adama,  Corps  of  Sngineera,  nntit  Angoat  5,  1800.) 

The  approved  project  for  this  harbor  is  to  dredge  a  channel  90  feet 
wide  from  the  mouth  of  the  harbor  to  a  causeway  at  its  head,  to  be  9 
feet  deep  at  mean  low  water  to  the  lower  docks,  and  0  feet  dee|>  above. 
The  apper  end  is  to  be  slightly  enlarged  to  form  a  taniiiig  basin. 

Under  the  appropriation  of  46,000  in  act  of  June  3, 1S96,  a  surrey 
was  made  in  July,  1896,  and  a  report  submitted  September  26, 1896. 
This  report  made  definite  the  amount  and  location  of  work  to  be  done. 
Bids  for  the  work  were  opened  December  17,  1896,  and  a  contract 
entered  into  with  the  Hartford  Dredging  Company,  the  lowest  bidder, 
to  excavate  about  35^000  cubic  yards  at  10.7  cents  per  cubic  yard.  The 
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work  is  to  be  completed  by  December  31, 1897.  No  work  had  been 
done  ander  the  contract  at  the  close  of  the  fiscal  yew. 

Under  the  programme  approved  for  the  expenclitare  of  the  last  appro- 
priation, the  dr^ging  will  be  applied  to  the  opening  of  the  upper  part 
of  the  projected  channel,  giving  6  feet  depth  at  mean  low  water  where 
there  is  now  practically  none. 

Greenwich  Harbor  is  in  tlie  colleotion  district  of  Fairfield,  Conn.,  of  which  Bridge 
port  Ib  the  port  of  eubr.   The  nearest  light-honse  is  on  Ureat  Oaptaiua  Island,  aboot 
2  miles  soathward.   "the  nearest  work  of  defonse  Is  Fort  Schuyler,  Throgs  Neck, 
New  York,  about  16  miles  to  the  southwest. 

Money  statement. 

July  1, 1896,  balance  unexpended   $6, 000. 00 

June  30, 18OT,  amount  expended  during  fiscal  year   610.91 


July  1, 1897,  balanoe  unexpended   6, 389. 09 

Jn^  1, 1897,  amount  covered  by  uncompleted  oontraots   3, 746. 00 


July  1, 1897,  balance  aTailable   1, 644. 09 


Amount  (estimated)  required  for  completion  of  existing  project   14, 000. 00 

Amount  that  can  be  profitably  expended,  in  fiscal  year  eumng  June  30,1899   14, 000. 00 
Submitted  in  compliance  with  requirements  of  sectiooB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

The  only  appropriation  for  improving  Greenwich  Harbor,  Oonnecti- 
cut,  is  the  one  of  96,000  made  by  the  river  and  harbor  act  of  Jane  3, 
1806. 


Abairaet  of  propotaU  for  dredging  itt  OrwauBUk  Sarhor,  ConnMitioutf  opeiud  &y  Capt. 
Smith  S.  Leach,  Corps  of  Engineers,  Veoember  17, 1896. 

[Estimated  yudsge,  8S,  000  caUo  yards.] 


Ko. 


Kame  and  addreM  of  Udder. 


BdguM.  Fi^.  Albany,     T  *„ 

Xewbnivh  Dredging  Co.,  Sewbnrg,  IT.  Y 

Alvnso  £.  Smith,  laSp,  S.Y  

Hartford  Dredging  Co.,  Hartford,  Oann.. 
Wm. H.Tarlor,jr.,  Jersey  City.N.  J  .... 

John  P.  RaiiderBon,  Albiuiy,  s.Y  

Jsates  IfcSplrit,  Jersey  Cli^.  K.  J  


Price 
per  enblo 
yard. 


OmU. 

12 
18 

a 


XotaL 


1,200.00 
6,300.00 
a8,74S.OO 
4,200.00 
6.212.50 
5,580.00 


sAooepted. 


Contract  in  force  Jnme  SO,        for  dredging  in  Gneawtoft  Hearhor,  Conma^teut. 


Kame  of  oontraotor. 

Date  of 
ooatraot. 

Date  of 
approvaL 

Work  began. 

Con  tract 
expires. 

DeaSO,  laas 

Feb.  10,1807 

Deo.  81,U»7 

COMMKBOIAI.  STATISTICS  FOK  THE  CALBRDAR  YEAR  1896. 

These  statistics  have  been  asked  for  but  have  not  been  reoeived.  The  only  report 
received  was  for  1894,  which  estimated  the  tonnage  of  freight  reoefred  and  shipped 
M  UO^OOO  tons,  valued  at  $2,835,000. 
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D  17. 

8UBVEY  OF  NIAKTIC  HABBOE,  CONNECTICUT. 
[Printed  in  Honu  Doc  Ho.  100,  Tlfty-fliaitli  Congren,  aeomA  mhIihi.] 

Office  of  the  Chief  of  Engimbebs, 

UiUTED  States  Asmr, 
Waskingtonj  B.  0.,  December  lOy  1896, 
Sm:  I  have  the  hoDor  to  sabmit  the  accompanying  copy  of  report, 
dated  December  4, 189<i,  by  Gapt  Smith  S.  Leach,  Corps  of  Engineers, 
npon  surrey  of  Niantic  Harbor,  Oouneotioat,  provided  for  by  the  river 
and  harbor  act  of  Jane  3, 1896. 

Comparing  the  resalts  of  tbis  survey  with  the  informati<ni  obtained 
by  a  sorrey  of  the  locality  made  in  1872  and  a  preliminary  examinalaon 
in  1885,  Captain  Leach  tinds  that,  while  during  the  past  ten  years  the 
harbor  depths  have  not  deteriorated  and  woald  seeui  to  have  actoally 
increased,  the  volame  of  traflSc  has  remained  the  same;  also,  that  the 
present  traffic  is  not  commensnrate  with  the  cost  of  even  the  smallest 
measure  of  improvement.  In  view  of  the  facts  and  considerations  set 
forth,  he  is  of  the  opinion  thatNiantic  Harbor  and  Biver  are  not  worthy 
of  improvement  by  the  United  States,  either  with  a  view  to  secoriDg 
tDcreased  channel  dimensions  or  constructing  a  harbor  of  refuge. 

The  views  of  the  district  officer  are  concurred  i»  by  the  division 
engineer,  Col.  John  M.  Wilson,  Corps  of  Enginews,  and  by  me. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Oeaiohhx, 
Brig,  Oen.,  Chief  of  Engineers, 

Hon.  Dan.  S.  Lamont, 

Secretary  of  War, 


LETTER  OF  OOL.  JOHN  M.    WILSON,  OOEPB  OF  BNaXNXEBS. 

Washtnoton,  D.  C,  December  7, 1896, 
&SNEBAL :  I  have  the  honor  to  transmit  herewith  a  report  from  Oapt 
B.  S.  Leach,  Corps  of  Engineers,  dated  December  4, 3896,  upon  the 
survey  of  Hiantic  Harbor. 
I  concur  in  the  views  expressed  by  the  local  engineer. 
Very  respeotfiilly,  your  obedient  servant, 

John  M.  Wilson,^ 
-CoUmel  of  JSngineerg, 

Brig.  Gen.  W.  P.  Csaighill, 

OMef  of  Engineertf  U,  B,  A, 


bepobt  of  oapt.  shith  s.  leaoh,  oobps  of  enoinsebs. 

United  States  Enoinebb  Office, 
New  LondoUj  Conn.,  December  4, 1896, 

Genebal:  Pursuant  to  instructions  contained  in  Department  letter 
of  September  C,  1896, 1  have  the  honor  to  inform  yon  t^at  a  survey  <^ 
Niautic  Harbor  has  been  maile  and  to  submit  the  accompanying  map* 
of  the  same  and  the  following  report  thereon: 

Niantio  Bay  is  the  first  pronounced  indentation  of  the  Gonnecticnt 


*  Not  printed. 
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shore  west  of  the  Thames  Biver.  It  is  aboat  2  miles  in  average  width 
and  2^  miles  in  extreme  length.  The  bottom,  generally  considered, 
presents  two  flat  terraces  of  considerable  area^  one  of  14  feet  and  the 
other  of  3|  fathoms  depth  at  mean  low  water.  In  the  deeper  portion 
are  Beveral  isolated  rocks  and  shoals,  bnt  they  are  mostly  toward  the 
shores  and  leave  tlie  central  part  unobstructed.  It  is  altogether  a  fine 
natural  liarbor,  and  is  mnch  frequented  by  local  fishing  craft  and  yachts. 
The  mean  tidal  oscillation  is  about  2^  feet. 

Niantic  Kiver,  which  debouches  at  the  head  of  the  bay,  is  a  small 
stream  with  a  navigable  length  of  about  3  miles.  The  upper  half  has 
banks  about  800  feet  apart,  while  the  lower  half  meanders  through  a 
tidal  flat  half  a  mile  in  width,  which  was  originally  a  part  of  the  bay, 
but  is  cutoff  flcom  it  by  a  causeway.  The  tidal  basin  above  the  bridge 
fills  and  empties  through  the  draw  of  the  highway  bridge  and  one  bay 
adjoining,  presenting  an  afrgrepite  opening  of  114  feet  in  width.  The 
mean  rise  and  fall  of  the  tide  at  the  head  of  the  river  is  but  a  fraction 
of  a  foot  less  than  in  the  bay,  bat  the  strength  of  the  tide  through  the 
draw  is  considerable. 

The  depths  in  the  river  range  from  6  to  15  feet,  and  there  ia  a  prac- 
ticable channel  of  6  feet  at  mean  low  water,  except  at  one  point  about 
halfway  np,  where  the  6-foot  contours  are  separated  by  120  feet,  aud 
a  sounding  of  6.4  feet  in  shown  between  them.  Most  of  the  upper  half 
of  the  river  is  a  pool  of  14  or  15  feet  depth. 

The  river  is  separated  irom  the  bay  by  a  well-defined  bar  just  below 
the  bridge,  on  which  the  6-foot  contonrs  approach  within  200  feet  of 
each  other,  with  soundings  of  5.1  aud  6.2  feet  between  them. 

In  1872  a  survey  of  Niantic  Biver  was  made  and  a  report  submitted 
with  a  project  for  a  channel  100  fbet  wide  and  9  fbet  deep  over  the  outer 
bar,  and  8  fSeet  deep,  with  width  not  specified,  from  the  bridge  to  the 
head  of  navigation.  The  project  also  included  sand  catches  to  arrest 
the  littoral  drift  onto  tbe  outer  bar,  and  was  estimated  to  cost  |l2(j,000, 
with  dredging  figured  at  26  and  30  cents.  This  report  lays  stress  upon 
the  obstmctiott  of  navigation  by  the  narrow  draw  openings  of  the  rail- 
road and  highway  bridges,  reported  as  26  feet.  The  railroad  bridge 
has  since  been  rebuilt,  and  now  Las  a  draw  opening  of  46  feet.  The 
opening  of  the  highway  bridge  is  28  feet,  but  can  be  made  40  feet  by  the 
simple  expedient  of  retiring  the  fender  guard  of  the  pivot  pier,  which 
is  12  feet  forther  from  the  pier  than  is  necessary.  The  subject  was 
again  taken  np  in  1885,  and  a  preliminary  examination  was  ordered, 
and  a  report  made  with  a  project  for  dredging  similar  to  the  foregoing, 
but  involving  a  smaller  quantity  of  material,  and  estimated  to  cost 
$8,000,  at  20  cents  a  yard. 

The  busiuess  of  this  port  was  not  given  in  tons  in  1872,  bnt  the 
statement  was  made  that  the  amount  of  customs  dues  collected  during 
the  preceding  fiscal  year  had  been  $72,601.14.  In  1885  it  was  reported 
that  there  was  no  customs  ofiScer  at  Kiantic  and  that  the  aggregate 
commerce  of  the  port  was  2,600  to  3,000  tons  per  annum.  From  the 
best  data  which  can  be  gathered  tbe  present  annual  commerce  of  the 
port  is  about  3,000  tons,  one-half  of  which  is  landed  at  a  wharf  just 
inside  the  highway  bridge,  and  which  would  receive  no  benefit  except 
firom  work  done  on  the  outer  bar. 

So  far  as  navigable  depth  is  concerned,  it  appears  that  this  harbor, 
with  great  natural  advantages,  enjoys  but  an  iusignificant  commerce. 
While  during  the  past  ten  years  the  depth  has  certainly  not  deterio- 
rated, and  seems  fi^m  a  compansou  of  the  surveys  to  have  actually 
increased,  the  volume  of  traffic  has  remained  the  same.  Under  such 
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conditions  it  is  fatile  to  exx>ect  a  greater  trafiSc  to  follow  an  increased 
depth.  As  the  pi-eseut  traffic  is  not  oommeDSorate  with  the  cost  of 
even  the  smallest  measure  of  improvement,  it  does  not  appear  advisable 
to  attempt  any  channel  enlargement. 

The  ne^s  of  the  locality  have  been  presented  in  another  light.  The 
bay,  with  its  natural  advantages  as  a  harbor  of  refuge,  is  much  exposed 
to  soatlierly  winds,  which,  coming  through  The  Kai-e,  are  severe  and 
accompanied  by  heavy  seas.  To  supplement  the  natural  shelter  by  a 
breakwater  woald  make  Kiantic  Bay  an  excellent  refnge  in  all  weathers. 
If  a  harbor  of  refuge  were  needed  in  this  locality,  this  would  be  a  suit- 
able place  to  make  it.  At  present  the  necessity  does  not  jnstify  a 
recommendation  to  that  effect. 

In  view  of  all  the  forcujoing  facts  and  considwations,  I  am  of  tiie 
opinion  that  Niantic  Harbor  and  Ktver  ai*e  not  worthy  of  improvement 
by  the  United  States. 

Niaatto  is  in  the  collection  dlBtrict  of  New  London.  The  neaieBt  light  is  Barklett 
Beef  light-ship,  4^  miles  distent.  The  nearest  work  of  dejfonse  is  Fort  lYainball, 
distant  uy  water  7  miles. 

BeapectfuUy  submitted. 

Smith  S.  Leaoh, 
Captain,  Corps  of  Bngmeen, 

Brig.  Gen.  W.  P.  Oeaiohill, 

Chief  of  Engineers,  JJ.  8.  A, 

(Through  the  Division  Bugiueer.) 


D  x8. 

SX7BVET  OF  NEW  HAVEN  HABBOB,  CONNECTICITT. 
[Printed  In  Bmum  Doo.  Vo.  8S,  Fif^-flfUi  CongreM,  flnt  ■msIod.] 

Office  of  the  Ohief  of  Enoinebbs, 

United  States  Abht, 

Washington,  D.  C,  July  fi,  1897. 

Sib:  Section  1  of  the  river  and  harbor  act  of  Jane  3, 1896,  in  the 
item  of  appropriation  for  improving  harbor  at  Kew  Haven,  Conn., 
directs  that  the  Secretary  of  War  make  a  resarvey  and  submit  plans 
and  estimates  for  the  improvement  of  said  harbor,  and  section  9  of  the 
aforesaid  act  directs  the  Secretary  of  War,  at  his  discretion,  to  cause 
a  survey  to  be  made  at  New  Haven  Harbor,  with  cost  of  improvement 
to  be  estimated. 

The  duty  of  making  the  survey  thus  called  for  was  assigned  to  tiie 
officer  in  local  charge  of  the  improvement  of  the  harbor,  and  I  have 
DOW  the  honor  to  sm>mit  the  accompanying  copy  ot  report,  dated  June 
23,  1897,  with  map,*  by  M^.  Smith  S.  Leach,  Corps  of  En^neers,  upon 
the  subject. 

The  project  of  improvement  snbmitted  provides  for  the  formation,  by 
dredging,  of  a  channel  20  feet  deep  at  mean  low  water  from  Long  Island 
Sound  to  Tomlinson's  bridge,  including  three  interior  basins,  affording 
separate  anchorages,  with  depths  of  20, 16,  and  12  teet,  for  deep-draf^ 
light-draft,  and  pleasure  vessels,  respectively,  and  connected  by  ade- 

*  Not  reprinted.   Printed  in  Honse  Doo.  No.  8S,  Fiffcy-flfUi  Congress,  first  session. 
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qnate  chaimelB.  From  Tomlinson's  bridge  a  chanuel  200  feet  wide  and 
12  feet  deep  is  projected  up  Qainnipiao  Biver  to  Grand  avenue,  and  np 
Mill  Biver  to  Chapel  street,  the  Mill  Hirer  Channel  to  be  continued  to 
Grand  avenae  in  tvo  branches,  one  on  each  bank,  each  branch  to  hare 
a  width  of  75  feet  and  depth  of  12  feet.  The  cost  of  the  project  is  esti- 
mated at  $400,000. 

It  is  the  opinion  of  Major  Leach  that  the  harbor  is  worthy  of  improve- 
ment by  the  General  Government  on  the  plans  and  to  the  extent  set 
forth  in  the  report,  and  his  views  are  concurred  in  by  the  division  eugi- 
neer^  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 
Yery  respectftilly,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Qen.,  Chief  of  Engineers,  U.  8.  Army. 

Hon.  B.  A.  Alobb, 

Secretary  of  War, 


bbfobt  of  haj.  sbuth  s.  leaoh,  oobpb  of  erginbeb8. 

United  States  Engineeb  Office, 

New  London^  Conn.f  June  23, 189?. 

Genebal  :  I  have  the  honor  to  present  the  following  report  upon  a 
resurvey  of  the  harbor  of  New  Haven,  Conn.,  made  in  pursuance  of  a 
proviso  in  the  river  and  harbor  act  of  June  3, 1896,  which  directed  the 
Secretary  of  War  to  make  sach  a  resurvey  of  this  harbor,  and  to  sub- 
mit plana  and  estimates  for  the  improvement  thereof: 

The  work  was  assigned  to  M^j.  H.  M  AdamSj  Corps  of  Engineers,  my 
predecessor  in  charge  of  New  Haven  Harbor,  m  Department  letter  a£ 
June  19,  1896,  and  the  field  work  was  executed  under  bia  direction 
between  July  25  and  August  l'.\  1896,  by  a  party  in  charge  of  Mr.  H.  B. 
Gorham,  assistant  engineer.  The  scope  of  the  survey  was  limited  to  a 
resounding  of  the  areas  likely  to  be  involved  in  the  projects  for  improve- 
ment and  of  those  where  changes  in  the  regimen  of  the  harbor  might 
be  looked  for.  The  soaudings  were  taken  with  the  same  degree  of  care 
as  in  former  surveys  in  order  to  make  the  results  comparable.  A  map 
of  the  survey,  in  two  sheets,  is  transmitted  herewith. 

New  Haven  Harbor  is  a  natural  one,  formed  by  an  indentation  of  the 
north  shore  of  Long  Island  Sound,  about  4  miles  long  and  1  to  2  miles 
wide.  Two  small  streams.,  the  Quinnipiac  and  Mill  rivers,  discharge 
into  the  upper  end  of  the  harbor.  Tlie  relief  of  the  bottom  is  charac- 
teristically a  central  chanuel,  bordered  on  each  side  by  very  shoal  areas. 
The  easterly  half  of  the  area  bi  tween  the  outer  headlands  is  occupied 
by  nnnierons  rocks  and  detached  ledjg^;  but  for  these  the  24-foot  con- 
tour would  apparently  run  smoothly  from  point  to  point.  The  westerly 
half  of  the  mouth  is  flat  and  regular.  The  mean  rise  of  tides  is  G.1  fyet, 
and  as  the  tidal  reservoir  is  small  in  comparison  with  the  channel  area, 
low  velocities  are  to  be  expected.  Measurements  made  in  1879  show 
maxima  of  1  foot  i>er  second,  with  no  decided  difference  between  ebb 
and  flood. 

Tlie  harbor  channel  varies  in  width  from  400  feet  to  1  mile.  The 
increase  is  gradual  from  the  head  to  the  vicinity  of  Fort  Hale,  about 
halfway  down,  where  it  widens  more  abruptly,  and  here  a  sea  bar  has 
been  deposited.  It  is  composed  of  very  soft  mud  to  the  greatest  depth 
yet  soanded,  and  is  about  a  mile  in  length  between  the  16-fbot  con- 
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tonrSj  the  minimum  depth  being  13  feet.  It  is  known  locally,  and 
referred  to  in  the  reports,  as  the  Fort  Hale  Bar.  The  map  of  1890, 
reproduced  in  the  Report  of  tbe  Chief  of  Engineers  for  1896,  part  1, 
page  702,  is  approximately  correct  for  the  present  date,  and  the  harbor 
is  also  shown  on  Coast  Survey  charts  115  and  362. 

This  harbor  has  been  under  improvement  since  1867,  though  the 
project  for  deepening  the  channel  dates  from  1870  only.  In  its  nnim- 
proved  condition  the  available  low-water  depths  were  9  feet  irom  the 
city  wharves  to  Cranes  Bar,  about  one- third  down ;  thence  to  Fort  Hale 
Bar,  16  feet  or  over;  across  the  bar  the  depth  was  13  feet,  and  from 
the  lower  edge  of  the  bar  ample  depth  could  be  carried  to  the  Sound. 
The  liistory  of  the  improvement  and  the  inception  and  progress  of  the 
several  projects  are  ^lly  detailed  in  the  Report  of  the  Cbief  of  Engi* 
neera  fyr  1896,  page  777  et  seq.  Dredging  for  16  feet  dept^  at  mean  low 
water  was  began  as  early  as  1872,  and  the  present  project,  so  fiu:  as 
depth  is  concerned,  may  be  said  to  date  from  that  year.  In  the  present 
condition  of  the  improvement  there  is  a  channel  16  feet  deep  at  mean 
low  water,  400  to  700  feet  wide  from  Tomlinson's  Bridge  to  Fort  Hale 
Bar,  and  a  channel  10  feet  deep  and  100  feet  wide  across  the  bar.  Tbe 
pending  project  has  m  view  the  widening  of  the  lattw  to  400  feet. 
The  results  thus  far  attained  have  been  secured  by  dredging  and  by 
the  construction  of  a  dike  on  the  west  side  of  the  bar. 

This  dike  was  built  for  the  purpose  of  directing  and  accelerating  the 
tidal  currents  across  tbe  bar,  and  afrer  the  foilure  of  a  cut  dredged  iu 
1872  and  1873  had  indicated  an  apparent  necessity  for  some  concentra- 
tion of  flow.  A  later  experiment  in  dredging  shows  that  sach  neces- 
sity is  apparent  only,  and  that  the  filling  up  of  the  former  cut  was  dae, 
in  large  part  at  least,  to  defective  locatiou.  In  October  and  I^ovember, 
1895,  a  cat  100  feet  wide  and  16  feet  deep  was  dredged  throngh  the  bar 
nearly  in  the  axis  of  the  natural  channel.  The  present  survey,  and  a 
prior  one  in  January,  1896,  show  no  imp^rment  of  the  depths  secured 
by  this  dredging.  This  evidence  is,  of  course,  not  conclusive  as  to  the 
permanence  of  such  a  cat,  as  the  period  of  observation  is  too  short, 
but  sach  a  conclusion  is  sustained  by  the  general  behavior  of  the  har- 
bor as  disclosed  by  comparison  of  the  surveys  of  1871, 1880, 1886, 1890, 
and  1896.  From  such  comparison  it  clearly  appears  that  the  bed  of 
the  harbor  generally  is  of  an  exceedingly  ntable  character.  With  a 
single  exception,  the  elevation  of  the  bottom,  as  determined  by  sound- 
ings at  the  epochs  named,  has  not  changed  by  amounts  greater  than 
the  probable  errors  of  the  soundings  themselves.  The  exception  noted 
is  Fort  Hale  Bar,  already  describe.  Here  a  oomparUon  of  four  oross 
sections  from  the  different  snrveys  shows  changes  in  the  elevation  of 
tbe  bottom  ranging  from  1  to  3  feet 

The  diflfereut  sonndings  exhibit  a  bar  crest  flnotnating  in  an  appar- 
ently acddeutal  manner.  No  evidence  appears  of  a  persistent  tendem^ 
to  fill  or  to  scour,  either  permanently  or  in  cycles.  The  changes  most 
be  referred  to  extraueoas,  accidental  causes,  among  which  the  force  of 
heavy  storms,  the  dragging  of  keels,  tbe  wash  of  propellers,  and  the 
planting  and  dredging  of  oysters  are  probable. 

Whf  n  dredged  channels  of  desired  dimensions  are  reasonably  per- 
manent, no  other  method  of  improvement  need  be  considered.  Such 
appears  to  be  the  case  in  New  Haven  Harbor,  even  for  Fort  Hale  Bar, 
which  is  the  most  critical  point.  It  would  be  a  mistake,  however,  to 
digachanuel  throngh  the  bar  of  greater  width  than  is  nrgentiyreqnired. 
llie  fluctnations  of  tbe  bottom,  already  noticed,  and  the  short  period 
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which  the  present  iiarrow  cut  has  been  nudei'  ubeei  vation,  make  it 
imprndent,  in  opening  such  a  channel,  to  sacrifice  any  coDdition  which 
makes  for  permanency.  Comparative  narrowness  is  belieTed  to  be  such 
a  comlition,  as  it  will  better  oontrol  the  current,  and  will  also,  by  com- 
pelling many  vessels  to  follow  the  same  track,  concentrate  the  oseftil 
effect  of  their  passage. 

The  commerce  of  the  port  of  New  Haven  in  1896  was  reported  at 
3,250^000  tons.  So  far  as  the  tonnage  mov^ent  is  an  index  of  com- 
mercial im{>ortauce,  New  Haven  deserves  to  rank  with  Charleston. 
No  doubt  can  be  entertained  that  this  harbor  is  worthy  of  radical  im- 
provement, or  of  the  propriety  of  presenting  a  liberal  project.  From 
a  memorial  recently  i)repared  by  the  Chamber  of  Commerce  of  New 
Haven  it  api>earB  that  there  are  at  least  124  vessels  of  all  classes  regu- 
larly visiting  the  port  which  draw  16  feet — the  project  depth — or  over. 
Of  these  10  draw  20  foet  or  over,  29  draw  19  feet,  and  27  draw  IS  feet 
It  is  true  that  all  these  vessels  can  enter  the  harbor  at  high  tide,  but 
as  there  are  no  anchorage  areas  of  greater  depth  than  16  or  17  feet  at 
low  watM*,  they  mast  ground  at  each  tide  until  discharged,  and  can 
only  be  moved  from  anchorage  to  dock  at  a  cai»in  stage  of  the  tide. 
Such  restarictions  do  not  appear  to  be  those  which  commerce  can  be 
reasonably  expected  to  endure,  and  it  seems  necessary  to  adopt  a  depth 
of  channel  at  least  equal  at  mean  low  water  to  the  greatest  drafb  of 
vessels  not  wholly  exceptional.  Hence,  the  depth  at  mean  low  water 
under  the  project  now  presoited  is  taken  at  20  feet  from  the  Sound  to 
Tomlinson's  bridge. 

It  should  be  noted  that  a  20-foot  channel  through  the  bar  will  have 
its  outer  end  but  600  yards  inside  of  the  line  of  breakwaters.  At  this 
point  cross  tides  may  be  expected,  and  possibly  some  greater  difiQculty 
in  maintaining  the  cat  than  has  been  experienced  on  the  crest  of  the  bar. 
This  difficulty  is  thought  to  be  a  matter  of  cost  of  maintenance  only, 
and  not  to  touch  the  feasibility  of  the  project.  As  already  intimated, 
the  channel  across  the  bar  should  be  as  narrow  as  the  requirements  of 
navigation  permit.  Such  a  ohaimel  will  fcurm  no  part  of  we  anchorage 
of  the  outer  or  inner  harbor,  and  need  be  considered  only  as  a  thorough- 
^ae.  In  this  sense  the  present  {ffojected  widtii  o£  4100  feet  seems  ade- 
quate for  all  steam  vessels.  To  maintain  a  deep  channel  wide  enough 
for  sailing  vessels  to  enter  the  harbor  under  their  own  x>owa'  is  beyond 
the  range  both  of  reasonable  cost  and  probable  success. 

Above  the  bar  space  is  required  for  navigation  and  for  anchorage. 
It  does  not  seem  necessary  to  provide  a  depth  of  20  feet  over  an  area 
sufficient  for  the  entire  tsommerce  of  the  port,  which  is  visited  by  a 
large  number  of  vessels  of  less  draft.  There  is  a  limited  area  of  20  feet 
natural  depth  a  short  distance  above  the  bar,  opposite  the  point  of  the 
sand  spit  known  as  the  "  Beach."  The  adjacent  areas  are  of  but  slightly 
less  depth,  and  a  20  foot  anchorage  one-half  mile  long  and  1,000  feet 
wide  can  be  made,  with  a  20-foot  channel  300  feet  wide  along  its  western 
edge.  This  should  suffice  for  the  deep  vessels,  if  reserved  for  their  sole 
use,  which  can  be  done  by  proper  enforcement  of  port  regulations. 
To  permit  such  regulaticms  to  be  made  aad  enforced  an  am^orage  of 
equal  area,  bat  of  lU  feet  depth,  is  provided  oo  the  west  side  of  the 
channel,  immediately  above  the  former.  This  should  accommodate  all 
the  light-draft  commercial  vessels.  The  pleasure  fleet  still  .remains  to 
be  provided  for.  In  the  summer  season  the  port  is  visited  by  many 
yachts,  and  one  of  the  greatest  difficulties  now  experienced  is  the 
obstruction  to  navigation  by  yachts  anchored  in  the  channel,  which  is 
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the  only  anchorage  now  available  for  the  deeper  class.  A  depth  of  12 
feet  at  mean  low  water  will  Hufflce  for  this  class  of  vessels,  and  a  basin 
of  tbat  depth  is  provided.  It  is  not  so  large  as  might  be  desired,  but 
it  inclndea  all  the  available  space  adjacent  to  the  clubhouse,  and  such 
craft  cau  be  crowded  with  less  risk  than  laden  vessels. 

These  three  basins  afford  anchorage  for  all  classes  of  vessels,  and 
leave  a  2U-foot  obannel,  300  feet  wide,  clear  at  all  times  for  vessels 
under  way.  The  20-foot  channel  and  the  20, 16,  and  12  foot  anchorage 
basins  above  ontlined  embrace  the  part  of  the  harbor  now  under 
improvement  in  accordance  with  the  pending  project,  and  are  designed 
to  increase  the  capacity  of  that  part  to  correspond  with  the  increase  in 
the  number  and  draft  of  vessels  frequenting  the  port 

The  increase  of  terminal  facilities  in  other  parts  of  the  harbor  seems 
to  justify  the  extension  of  the  improvement  to  districts  not  heretofore 
contemplated.  By  the  construction  of  drawbridges  the  city  of  New 
Haven  has  opened  the  Quinuipiao  and  Mill  rivers  to  the  head  of  navi- 
gation. The  new  drawbridge  over  the  Quinnipiac  at  Grand  avenue 
is  approaching  completion,  and  the  Secretary  of  War  has  recently 
approved  plans  for  a  new  bridge  to  replace  the  present  one  over  Mill 
Biver,  at  Bast  Ohapel  street. 

Harbor  lines  have  been  established  on  both  bwtkks  of  Mill  Biver  to 
the  railroad  crossing.  On  Quinnipiac  Bivwthe  harbor  lines  on  the 
east  bank  extends  to  Grand  Avenue  Bridge,  and  on  the  west  bank  to 
Lewis's  bridge.  Indastrial  plants  are  multiplying  along  the  banks, 
and  access  to  them  through  a  channel  practicable  at  all  stages  of  tide 
is  needed.  To  meet  this  demand  a  channel  200  feet  wide  and  12  feet 
deep  is  projected  up  Quinnipiac  Biver  to  Grand  avenue,  and  up  Mill 
Biver  to  Ohapel  street  The  Mill  Biver  channel  is  continued  to  Grand 
avenue  in  two  branches,  one  on  each  bank,  and  each  75  feet  wide  and 
12  feet  deep.  It  is  probable  that  the  Quitmi])iac  channel  will  req^uire 
extension  to  Lewis's  britlge  at  an  early  date,  but  the  survey  was  not 
carried  up  so  far,  and  no  data  as  to  the  depth  of  water  and  character 
of  bottom  are  now  available;  hence  this  channel  can  not  be  estimated. 

The  various  channels  and  basins  herein  described  are  shown  and 
appropriately  marked  on  the  map  herewith.  These  locations  are 
shown,  however,  only  to  illustrate  the  scope  of  the  project  and  to 
serve  as  a  basis  of  estimate.  They  should  not  be  considered  as  final, 
but  should  be  held  subject  to  such  changes  as  fhture  oonditions  may 
demand. 

The  quantities  of  excavation,  corresponding  to  the  several  subdivi- 
sions of  the  projct  t,  with  tlieir  cost,  at  an  estimated  rate  of  10  cents 
per  cubic  yaiil,  are  as  Ibllows; 
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In  my  opinion  the  harbor  of  Kew  Haven,  Conn.,  is  worthy  of  improve- 
ment by  the  General  Government  on  the  plans  and  to  the  extent  above 
set  forui. 

Very  reepectfolly,  yonr  obedient  servant. 

Smith  S.  Leach, 
Mt^oTf  Corpt  of  Ungineera, 

Brig.  Gen.  John  M.  Wilsoit, 

OM^  of  Engineers  J  U.  8,  A. 

(Through  the  Division  Engineer.) 

[Fint  Indorasmuit.] 
KOBTHEAST  DIVISION  ENOINEBB  OFPIOB, 

New  Yorkj  July  1, 1897, 

Respectftilly  forwarded  to  the  Ohief  of  Engineers. 

The  local  engineer  reports  the  harbor  of  New  Haven  worthy  of 
improvement,  aud  submits  a  project  combining  two  improvements — 
one  covering  the  district  heretofore  improved  by  Government  appro- 
priations, extending  from  the  entrance  to  Tomliiison's  Bridge,  and  the 
otber,  an  extension  of  that  improvement  (with  diminished  widths  aud 
depth)  np  Mill  and  Quinnipiac  Biyers  to  Grand  avenne,  whose  waters 
will  soon  become  available  for  commerce  by  the  reconstruction  or  modi- 
fication of  bridges,  thereby  giving  vessela  acoesB  to  higher  reaches  not 
previously  improved. 

The  improvement  projected  from  the  entrance  to  Tomlinson's  Bridge 
provides  for  three  interior  basins,  affording  separate  anchorages  of  20 
feet,  16  feet,  and  12  feet  depths  for  deep-draft,  hght-draft,  and  pleasure 
vessels,  respectively,  and  all  connected  by  adequate  channels.  The 
total  cost  of  the  combined  improvements  is  estimated  at  $400,000. 

The  large  tonnage  of  the  harbor  and  the  great  numbers  of  vessels  of 
all  classes  which  resort  to  it  make  the  project  a  reasonable  one. 

The  views  of  the  local  officer  are  concurred  in. 

G.  L.  Gillespie, 
Oolonelj  Corps  of  UngineerSf  Division  Engineer, 
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[Printed  in  Houu  Doa  Vo.  16,  Yittj-Hlth  OongnH,  tart  nwion.] 

Offioe  of  the  Chief  of  Enoinbbbs, 

United  States  Abmt, 
Washington^  D.  C,  March  37^  1897. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  March  16, 1897,  with  map,*  by  Maj.  Smith  S.  Leach,  Oorps  of 
Engineers,  upon  a  survey  of  Honsatonic  Biver,  Connecticut,  made  in 
compliance  with  the  provisions  of  theriver  and  harbor actofJnneS,  1896. 

This  river  is  now  bdng  improved  by  the  United  States,  the  existing 
project  providing  for  the  excavation  of  material,  the  construction  of  a 
dike  and  jetty,  and  the  protection  of  the  channel  at  the  mouth  by  a 
breakwater,  with  the  view  of  securing  a  channel  7  feet  deep  at  mean 


"Not  reprinted.    Printed  in  Hoate  Doo.  No.  16,  Fifty-fifth  Congreas,  first  aeasion. 
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low  water  from  Long  Island  Sound  to  tbe  liead  of  navigation,  a  dis- 
tance of  13  miles,  and  a  width  of  200  feet  over  the  bar  at  the  moath  and 
100  feet  elsewhere. 
The  plan  of  improvement  now  submitted  provides  as  follows: 

1.  For  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water,  to 
be  maintained  above  Stratford  by  periodic  drodging  to  8  foet  below 
mean  low  water. 

2.  For  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water,  to 
be  maintained  between  Stratford  and  the  bar  below  by  extending  the 
training  dike  sufficiently  to  fix  the  trace  of  the  channel  and  by  periodic 
dredging  to  8  fiMt. 

3.  For  a  channel  200  feet  wide  and  9  fiset  deep  at  mean  low  water,  to 
be  maintained  across  the  outer  bar  by  periodic  dredging  to  10  feet. 

In  this  connection  Mfyor  Leach  states  that  a  contract  for  dredging 
now  pending,  together  with  dredging  by  oystermen  on  the  outer  bar, 
will  give  the  project  depth  and  width  throughout  the  river,  and  that 
the  following  estimate  of  cost  of  the  work  contemplated  in  the  plan  of 
improvement  herewith  submitted  is  based  on  the  availability  of  funds 
in  the  unonnts  and  at  the  periods  named,  beginning  in  1898,  viz: 

Kennial  dredging  t^OOO 

Tiiriuing-dike  exteiuion  If^OOO 

Appropriation  needed  lior  fiioftl  yen  ending  1886   19,000 

A^^ro^^tion  needed  fbr  flsoAl  year  ending  1900  and  every  alternate  year 

The  views  of  the  local  officer  are  concurred  in  by  the  division 
engineer,  Gol.  6.  L.  Gillespie,  Corps  of  Engineers. 
Very  respeotfhlly,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Om,j  Okie/ of  Sngineertj  U,  8.  Armff, 

Hon.  B.  A.  Aloss, 

Secretary  of  War* 


bepobt  of  haj.  buith  s.  lbaoh,  oobps  of  bnoxnebbs. 

Unitbd  States  Enoinebb  Oppiob, 

New  Xondon,  Conn.,  March  16y  1897. 

GenBbAl  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Honsatonic  Kiver,  provided  for  in  section  9  of  the  river  and 
hubor  act  of  June  3, 1896,  and  assigned  to  my  charge  in  Department 
letter  of  September  6,  1896. 

The  Honsatonic  having  been  under  improvement  for  more  than 
twenty-five  years,  and  all  the  graphic  and  other  information  collected 
during  that  time  being  on  the  files  in  this  office,  the  field  work  of  the 
survey  was  reducible  to  very  moderate  proportions,  and  a  comparison 
of  its  results  with  those  of  previous  surveys  has  much  facilitated  the 

Ereparatiun  of  this  report.   The  last  survey  simply  brings  the  river's 
istory  up  to  date,  and  this  report  does  no  more  tiiau  anidyze  that  his- 
to^  and  judge  the  nature  of  the  stream  fkx)m  observation  of  its  past. 

The  field  work  was  done  by  a  small  party  in  charge  of  Mr.  U.  B. 
Gorham,  assistant  engineer,  and  occupied  the  time  from  October  28  to 
October  31, 1896.  A  line  of  channel  sonndings  disclosed  the  localittes 
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where  depths  less  than  the  project  (7  feet)  were  to  be  fonnd,  and  those 
localities  were  carefiiUy  soanded.  The  results  are  exhibited  on  the 
accompanying  map.  The  general  map  of  the  river  is  compiled  from 
prior  snrveys,  and  beside  it,  referred  to  their  tme  positions,  are  shown 
on  larger  scale  the  areas  recently  sounded. 

The  Honsatonic  Itirer  rises  in  the  Hoosao  Mountains,  in  the  Berk- 
shire Hills  of  western  Massaohosetts,  and  flows  south  through  Con- 
necticnt  to  Long  Island  Sound.  Its  principal  tributaiy,  the  Nauga- 
tnck,  joins  it  from  the  east  at  Derby,  13  miles  from  the  month.  Both 
these  streams  flow  throagb  valleys  comparatively  narrow  and  over 
beds  mainly  rooky.  Both  may  be  classed  as  clear-water  streams.  The 
Honsatonic  is  dammed  jast  aoove  the  jnnctioD,  and  its  heavier  sediment 
is  settied  oat.  No  measnrements  of  discharge  have  been  made,  but 
the  combined  low-water  flow  of  the  two  streams  may  be  taken  as  },600 
cubic  feet  per  second,  or  a  little  more.  This  approximate  quantity  is 
derived  from  the  volume  of  the  fi^sh-water  part  of  the  tidal  prism. 

The  navigable  portion  of  the  Housutouic  is  the  stretch  of  13  miles 
below  the  falls,  which  are  a  short  distance  above  the  junction  of  the 
Kangatack.  The  navigation  of  the  river  ia  interrupted  by  ice  from  the 
lattOT  part  of  December  to  the  early  part  of  March,  or,  say,  two  and  one- 
half  montlis  in  every  winter,  except  those  which  are  nnnsually  mild. 
In  severe  winters  the  iutermption  ia  of  greater  duration.  Two  draw- 
bridges, one  railway  and  one  highway,  cross  the  river  near  together, 
and  about  a  mile  above  Staratfo^.  Each  has  a  deiur  draw  opening  m 


From  the  head  of  navigation  to  the  Washington  Bridge,  about  9 
miles,  the  river  flows  between  rooky  banks  10  to  30  feet  hi^fa,  separated 
500  to  2,500  feet  The  valley  bo  formed  is  fhirly  regular  in  width  and 
curvature.  At  the  wider  places  the  river  has  formed  a  scanty  alluvial 
plain  having  its  Burface  2  to  4  feet  above  ordinary  high  water.  This 
plain  is  overflowed  by  a  combination  of  extreme  freshets  and  high 
tides.  The  highest  fteshet  of  which  information  is  available — that  of 
February,  reached  about  10  fiset  above  average  high  tide  at 

Derby. 

The  channel  of  the  river,  as  distinguished  from  the  valley,  is  500  to 
1,200  feet  in  width.  The  two  are  coincident  in  the  main,  and  the  chan- 
nel is  against  the  rocky  bank  on  one  side  or  both  throogh  more  than 
nine-tenths  of  its  developed  length.  For  this  reason  the  channel  in  its 
natural  condition  has  a  fixed  trace,  which  is  that  characteristic  of 
allttyial  streams.  Except  as  modified  by  accidents  of  Che  unyielding 
shore,  the  thalweg  follows  the  concave  side  of  each  bend  and  then 
crosses  obliquely  to  the  other  bank.  At  tiiese  crossings  the  shoal 
water  is  fonnd,  and  as  the  stream  is  narrow  the  bars  are  short,  and  a 
cut  irom  one  pool  to  the  next  involves  a  compuatively  small  volnme 
of  material. 

In  the  regimen  of  the  stream  tidal  conditions  predominate.  The 
water  is  always  and  wholly  fresh  for  4  miles  below  the  head  of  naviga- 
tion. For  some  2  miles  fiirther  the  sur&ce  water  is  fresh  and  that 
near  the  bottom  brackish.  A  noticeable  upstream  cnrrent  at  flood  tide 
has  been  observed  as  far  up  as  Drews  Bar,  4  miles  below  the  head.  The 
influences  at  work  in  the  channel  are  doubtless  a  pulsating  current  at 
the  upper  end  and  an  alternating  current  below.  The  neutral  ground 
separating  the  pulsating  firom  the  alternating  flow  is  in  the  vicinity  of 
Drews  Bar,  4  miles  bcJow  Derby,  or  9  miles  irom  the  month.  This 
should  be  the  locus  of  greatest  fluvial  deposits,  and  it  doubtless  is  so, 
for  Drews  Bar  has  given  the  most  trouble  in  the  past,  and  is,  as  shown 
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by  tlie  avTvesy,  the  shoalest  to  day,  having  bat  4|  feet  at  mean  low  water, 
which  is  more  than  a  foot  less  than  Mill  Bar.  the  next  shoalest,  uid 
20  inches  less  than  any  of  the  other  bars  examined. 

A  short  distance  above  Stratford  the  valley  widens  ont  and  the  river 
merges  into  a  small  estuary.  The  channel  follows  the  right  or  west 
bank,  aud  the  river  flows  in  a  bed  of  normal  dimensions  between  that 
bank  and  a  low  island,  to  a  point  about  half  a  mile  below  the  village 
of  Stratford.  Here  the  natural  fixity  of  trace  ends,  and  iVom  here  to 
the  month  of  the  estaary,  a  distance  of  a  mile,  the  shifting  of  the  trace 
is  the  controlling  feature  of  the  regimen.  The  problem  of  carrying  the 
navigable  depth  across  the  sea  bar  is  distinct  from  each  of  the  others, 
80  that  this  stretch  of  river,  short  as  it  is,  must  be  treated  in  three 
separate  parts — the  stable  river,  the  unstable  river,  and  the  sea  bar. 

In  the  iirst  of  these  parts,  referred  to  as  stable,  the  conditions  natur- 
ally prevailing  are  substantially  those  of  a  regulated  river.  The 
alluvial  plain  is  of  a  gravelly  character  and  erodes  bnt  slowly.  The 
bar-forming  materia  is  almost  wholly  derived  from  the  streams  above 
the  Junction,  and  since  the  constmction  of  the  dam  in  the  Honsatonic 
this  material  is  but  little  in  excess  of  that  supplied  by  tiie  Kaugatnck. 
The  water  at  ordinary  river  stages  is  so  nearly  clear  that  a  diver  work- 
ing 4  feet  nnder  the  snrface  has  been  plainly  seen.  Bnt  one  change  in 
the  channel  is  on  record,  which  occurred  at  Mill  Bar  abont  the  time  the 
first  survey  was  made,  twenty-five  years  ago,  the  river  leaving  the  chute 
betwe-en  Long  Island  and  Popes  Flat  and  taking  its  present  coarse. 
The  trace  is  fixed  and  favorable  to  the  maintenance  of  depth,  and  the 
snpply  of  bar-forming  material  is  small.  A  comparison  with  former 
surveys  indicates  that  the  total  deposit  above  Stratford  in  a  channel  7 
feet  deep  at  mean  low  water  aud  100  feet  wide  will  not  exceed  7,000 
cubic  yards  per  annum.  The  deposits  in  an  8-foot  channel  would  be 
somewhat  greater,  of  course,  possibly  reaching  9,000  cubic  yards  per 
annum.  This  comparison  is  based  on  a  period  during  which  no  mate- 
rial was  taken  ont  of  the  river,  bnt  all  dredgings  were  deposited  behind 
islands  and  other  places,  whence  a  part  undoubtedly  got  back  into  the 
channel.  For  this  part  of  the  river  the  method  of  improvement  is 
obvious,  and  consists  in  determining  the  size  of  the  channel  justified 
by  commercial  considerations  and  then  maintaining  such  a  channel  by 
periodical  dredging. 

The  part  of  ^e  river  tcom  half  a  mile  above  Stratford  to  the  bar  is 
that  mentioned  above  as  unstable.  The  upper  part  of  this  reach  shows 
no  change  of  trace  within  the  recorded  history  of  the  stream,  and  none 
will  probably  occur,  on  account  of  the  ]>ermanent  conditions  immediately 
above.  There  is  a  tradition,  however,  that  the  entire  river  once  went  to 
tiie  east  of  Kells  Island.  At  the  bend  below  Stratford  the  natural 
conditions  permit  an  actnfU  shifting  of  the  trace  to  the  extent  of  sudden 
and  bodily  displacement,  an  existing  channel  being  abandoned  for  a  new 
one.  All  the  dredging  done  at  this  point,  which  has  averaged  2,000 
cubic  yards  per  annum  for  some  years  past,  has  been  for  the  creation 
of  channels,  now  on  one  line  and  now  on  another.  Dredging  for  what 
might  properly  be  called  maintenance  has  never  been  done  here,  and 
there  is  no  basis  of  estimating  its  amount,  except  that  it  can  not  well 
be  as  much  as  the  frequent  opening  of  new  channels  has  required. 

The  necessity  for  fixation  of  channel  at  this  point  has  not  escaped 
attention,  and  a  beginning  has  been  made  in  the  construction  for  a  short 
dike  projecting  obliquely  fcom  the  shore  below  Stratford.  This  dike 
was  begun  tentatively  on  a  project  adopted  in  1893,  which  did  not 
specify  its  ultimate  length.  At  its  present  length,  555  feet,  it  termi- 
nated on  the  edge  of  the  channel  in  use  at  that  time,  and  to  have  pushed 
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it  farther  would  have  blocked  that  channel,  with  only  a  precarioas 
chance  of  opening  another.  It  is  held  in  view  in  the  latest  reports  as 
an  object  of  future  expenditure.  If  a  channel  were  opened  on  the 
desired  line  by  dredging,  the  dike  could  be  rapidly  exteuded  and  the 
result  would  probably  be  to  fix  the  trace  sufficiently  to  make  feasible 
its  maintenance  by  periodical  dredging  of  moderate  quantities  of  mate- ' 
rial.  With  a  fixed  trace,  the  dredging  for  maintenance  of  a  7-foot  chan- 
nel may  be  conservatively  placed  at  1,500  cabio  yards  per  annum. 

The  sea  bar  is  a  typical  one,  and  a  single  opinion  of  its  proper  treat- 
ment has  been  held  by  all  the  engineers  who  have  considered  the 
question.  The  littoral  drift  hrae  is  from  the  easl^  and  the  necessity  of 
interrupting  it  by  a  breakwater  on  the  east  side  of  the  proposed  chan- 
nel is  obvious.  A  practical  demonstratioD  of  this  necessity  (if  snoh 
were  needed)  is  found  in  the  &ct  that  a  channel  70  feet  wide  and  9  feet 
deep  dredged  across  the  bar  in  1886  by  certain  oyster  growers,  jrho 
desired  to  use  the  material  for  hardening  their  ground,  had  its  outer 
portion  completely  filled  with  sand  by  the  first  severe  storm. 

The  breakwater  was  begnn  iu  1888  and  finished,  though  with  reduced 
section,  in  1895.  Its  position  is  shown  on  the  map.  Kear  its  inner  end, 
at  the  crossing  of  Bull  Bun  Channel,  it  has  settled,  and,  although 
rebuilt  three  times,  is  now  so  far  below  grade  as  to  permit  at  low  tide 
a  considerable  flow  of  water  across  it  at  that  point.  Since  the  break- 
water has  been  in  place  the  bar  has  been  dredged  to  form  a  channel 
100  feet  wide  and  9  feet  deep.  No  perceptible  shoaling  has  oconrred 
in  this  dredged  area,  and  it  may  be  accepted  as  certain  that  a  channel 
of  requisite  dimensions  can  be  maintiuned  across  the  bar  wiUiout 
excessive  cost. 

Thenieasnre  of  improvement  to  be  attempted  is  less  readily  discemi* 
ble  than  the  method  of  obtaining  it.  In  1871,  when  the  first  project 
was  formed,  the  river  was  a  very  diflFerent  factor  in  the  local  trans- 
X>ortation  problem  from  what  it  is  to  day,  though  its  importance  has 
perhaps  not  lessened  in  the  transition.  At  that  time  it  was  the  only 
avenue  of  cheap  carnage  for  a  large  and  flourishing  manufacturing 
and  agricultural  district.  Had  it  remaiued  so,  there  would  be  no  ques- 
tion of  the  propriety  of  developing  in  it  the  largest  possible  channel. 
Kow,  however,  this  same  district  is  mainly  supplied  by  railways,  which 
carry  freight  of  most  kinds  at  rates  which  vessels  And  closely  competi- 
tive. It  is  doubtless  true  that  these  low  rates  never  would  have  been 
reacheil  but  for  the  improvement  of  the  river,  and  that  they  would  not 
be  maintained  were  the  improvement  abandoned.  In  addition  to  this 
potential  useftilness,  the  records  of  1803,  the  last  received,  show  a  traflSo 
of  160,000  tons  per  annum,  75  per  cent  of  which,  it  is  estimated,  traversed 
the  whole  river,  while  the  remainder  went  as  for  as  Stratford.  This 
flreight  is  carried  in  st«am  canal  boats  and  in  barges  and  sailing  vessels 
towed  by  tugs.  With  the  exception  of  the  oyster  fleet,  which  frequents 
the  lower  part,  the  river  is  little  used  by  sailing  vessels. 

Such  was  not  the  case  formerly,  and  in  the  early  history  of  the 
improvement  of  the  river  importance  was  given  to  the  necessity  of  a 
greater  relative  de])th  on  the  upper  bars  in  order  that  sailing  vessels 
crossing  the  outer  bar  at  high  tide  and  running  leas  rapidly  than  the 
crest  of  the  wave  might  find  enough  depth  all  the  way  up.  Suck  neces- 
sity no  longer  exists,  and  the  channel  may  now  properly  be  adjusted 
to  the  wan^  of  steam  vessels  which  can  move  upstream  at  the  same 
velocity  as  the  wave  and  thus  have  the  ftill  benefit  of  the  tide  at  ev«y 
iwint.  The  rise  of  tide  varies  not  more  than  six-tenths  of  a  footftvm 
iStratford  to  Derby,  and  a  channel  of  uniform  depth  at  low  water  will 
present  substantially  the  sune  oouditzon  at  high  water.  A  depth  of  9 
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feet,  or  2  feet  more  than  in  the  river  channel,  is  now  maintained 
across  the  outer  bar  on  account  of  the  greater  difficulties  of  navigation 
in  partially  exposed  waters.  The  projected  width  of  this  channel  is  200 
feet,  for  the  same  reason.  These  features  staoald  be  repeated  in  any 
project  adopted. 

The  currents  in  the  river,  though  not  excessive  in  rate  of  motion,  are 
greatly  dreaded  by  pilots,  and  are  sufficient  when  at  or  near  weir 
strength,  to  invest  the  navigation  of  a  narrow  artificial  channel  with 
much  dimcolty  and  some  risk.  At  high  water  the  leeway  is  greater 
and  the  current  moderate,  and  for  freight  vessela,  with  deep  draft  and 
little  excess  of  power,  the  advantage  of  these  oonditioDS  oatwe^hs 
the  inconvenience  of  a  fbv  hours  delay.  An  artiflcial  channel  of  dimen- 
sions to  permit  easy  navigation  at  low  stages  is  wholly  incommensorate 
with  the  importance  of  the  river,  and  hence  it  should  seem  that  tlie 
freight  traffic  of  the  Housatonic  will  necessarily  be  a  high-water  navi- 
gation. The  present  project  of  7  feet  below  mean  low  water  affords  a 
high  water  depth  of  over  11  feet,  which  is  believed  to  be  sufficient,  as 
it  is  in  excess  of  the  maximum  draft  of  vessels  now  seeking  the  trade. 
This  is  also  about  the  miuimum  depth  in  the  pools,  so  that  vessels 
drawing  all  the  water  on  the  shoals  can  find  safe  berths  in  case  of  acci- 
dent or  detention,  with  snffident  depth  to  prevent  grounding  at  low 
water. 

For  passenger  traffic,  mails,  express,  and  perishable  freight,  a  regular 
BohediUe  is  of  paramount  importance,  and  such  boats  must  be  able  to 
nse  the  channel  at  any  stage  of  water.  It  is  also  true  that  a  contiu- 
nooB  service  is  desirable,  and  this  in  the  Housatonic  is  impossible  on 
account  of  iuterraption  of  navigation  by  ice.  The  &ct  that  there  is  no 
passenger  vessel  plying  in  the  river  may  be  referred  quite  as  &irly  to 
the  ice  as  to  deficient  depth,  and  it  is  not  probable  that  greater  depth 
would  result  in  the  establishment  of  any  passenger  lines.  For  the  class 
of  vessels  likely  to  engage  in  an  intermittent  service  tlie  depth  of 
channel  now  projected  will  suffice. 

The  foregoing  arguments  and  conclusions  may  be  summarized  as 
follows : 

The  Housatonic  is,  in  its  natural  condition,  a  stream  with  practically 
regulated  trace,  a  fairly  stable  bottom,  and  a  limited  supply  of  sus- 
pended sediment.  From  these  conditions  theory  would  predict  and 
observation  confirms  a  decided  tendency  to  persistence  in  cute  dredged 
across  the  bars  and  on  or  near  the  natural  thalweg. 

A  cfaannd  100  feet  wide  and  7  feet  deep  at  mean  low  water  can  be 
secured  from  the  head  of  Davigation  to  Jjong  Island  Sound  by  the 
maintenance  of  the  present  breakwater  and  by  periodical  dredging,  all 
at  a  cost  justified  by  the  useiidness  of  the  stream. 

In  the  bend  below  Stratford  such  a  channel  can  be  kept  open  with 
greater  certaiTity  and  at  less  cost  by  extending  the  training  dike  and 
dredging  in  reduced  amount. 

The  following  project  and  estimate  of  cost  is  submitted: 

A  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water  to  be 
maintained  above  Sta^tford  by  periodical  dredging  to  8  feet  below  mean 
low  water. 

A  channel  of  the  same  dimensions  to  be  maintained  between  Strat- 
ford and  the  bar  by  extending  the  training  dike  safficiently  to  fix  the 
trace  and  supplementing  its  effect  by  periodical  dredging  to  8  feet, 

A  channel  200  feet  wide  and  9  feet  deep  at  mean  low  water  to  be 
maintained  across  the  enter  bar  by  periodical  dredging  to  10  feet. 

From  all  data  obtainable  it  is  estimated  that  the  whole  amount  of 
dredging  will  not  exceed  10,000  cnbio  yards  per  annum,  or  assuming 
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that  the  most  convenieut  interval  will  be  two  years^  a  quantity  not 
exceeding^  20,000  cabic  ^ards  will  require  removal  eveiy  second  year. 

The  training  dike  will  ran  in  water  averaging  6  feet  deep  at  low 
water  and  should  rise  to  mid  tide,  making  its  average  height  9  feet. 
With  suitable  slopes  and  crown  it  will  contein  about  5  cubic  yards  to 
the  running  foot,  and  will  probably  cost  abont  $10  a  foot.  The  total 
length  required  will  not  be  less  than  1,500  feet.  It  should  be  built 
rapidly^aud  henoesfaoold  not  be  nudertaken  anless  fnuds  are  available 
to  complete  it. 

The  breakwater  calls  for  no  definite  expenditure.  The  completion  of 
a  contract  now  pending  will  leave  it  in  satiaflkctory  oonditioQ.  The 
original  projected  Cross  section  has  not  been  attained,  it  is  true,  but 
experience  indicates  that  the  present  section  is  enough,  and  if  so,  no 
increase  is  desirable.  The  gap  at  Bull  Ban  Channel  nwd.  not  be  closed. 
The  function  of  the  stmcture  is  not  so  much  to  concentrate  flpw  across 
the  bar  as  to  intercept  the  littoral  sands,  and  the  latter  eSeet  is'  not 
reduced  by  the  gap. 

A  contract  for  dredging,  now  pending,  together  with  dredging  by 
oystermen  on  the  outer  bar,  will  give  the  project  depth  and  width 
thronghont  the  river,  and  the  following  estimate  is  based  on  the  avail- 
ability of  Ainds  in  the  amounts  and  at  the  periods  named,  beginning 
in  1898: 

■STZHATS. 

Bieoaial  dredg^ing,  20,000  onble  yards,  at  20  cents   $4, 000 

Training  dike,  1,500  feet,  at  $10   15, 000 

Appiopriation  needed  fvr  fisoal  year  1898   19, 000 

Appropriation  needed  for  flscal  year  1900  and  every  alternate  year  thereafter.   4, 000 

In  my  opinion  the  Hoasatonic  Biver  is  worthy  of  improv^ent  as 
above  projected  and  estimated. 

Very  reapeotfiilly,  your  obedient  servant. 

Smith  8.  Leach, 
Major  J  Corps  of  Ungineera. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineerty  If,  8,  A. 
(Through  the  Diviedon  Engineer.) 

[First  indoraonent.  J 

Northeast  Ditision  ENomEEB  Office, 

New  Yorkj  March  50,  1S97. 

Bespectfblly  forwarded  to  the  Ohief  of  Engineers. 
This  is  a  careAilly  prepared  paper  and  the  conelnsions  reached  are 
logical. 

The  local  engineer  submits  pn^ect  and  estimate  for  (1)  a  channel  100 
feet  wide  and  8  feet  deep  from  head  of  navigation  to  Stratford,  opened 
and  maintained  by  dredging;  (3)  a  cbanuel  of  same  dimensions  from 
Stratford  to  the  mouth,  opened  by  dredging  and  maintained  by  training- 
dike  extension  and  dredging;  and  (3)  a  channel  across  the  bar  200  feet 
wide  and  lOfeet  deep,  maintained  by  dredging,  the  breakwater  being 
kept  in  repair. 

The  estimated  first  cost  of  constructing  dike  is  915,000  and  the  imnnal 
maintenance  at  $4,000  up  to  1898^  after  which  date  the  estimated 
annnfU  maintenance  is  $2,000. 

The  views  of  the  local  officer  are  concurred  in. 

G.  L.  OiLLSSPIE, 

Colonelj  Corps  of  MngineerSf  IHvtswn  Engineer. 
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D  30. 

6URTET  OF  SOUTHPORT  HAKBOB,  CONNECTICUT. 
[Printed  in  Eonae  Doo.  So.  112,  Fif^-Amrth  OwigriiM,  Moood  lauloti.] 

Ofpiob  of  the  Chief  of  ENaiNEEBS, 

United  States  Abht^ 
WaahingtoH,  D.  C,  December  Uj  1896, 
Sib:  I  hare  the  honor  to  submit  the  accompanying  copy  of  report  of 
Deoember  7, 1^,  by  Oapt.  Smith  S.  Leach,  Corps  of  Engineers,  of  the 
reaalts  of  a  sorrey  of  Soatbport  Harbor,  Connecticut,  made  to  comply 
with  the  provisions  of  the  river  luid  harbor  act  of  June  3, 1S8G. 

In  1878  a  project  was  adopted  for  tiie  improvement  of  this  harbor, 
and  provided  for  dredging  a  channel  100  feet  wide  and  4  fbet  deep  at 
mean  low  water  across  the  bar  and  upstream  to  White  Bock;  thence 
two  channels  of  less  width  to  the  nearest  docks. 

Captain  Leach  is  of  the  opinion  that  a  ohanuel  of  the  same  width  as 
that  of  the  last  project,  but  extended  a  little  farther  upstream  and  6  feet 
deep  at  mean  low  water,  will  probably  meet  alt  present  and  reasonable 
demands.  To  provide  such  a  channel  and  repair  existing  damage  to 
breakwater  he  estimates  will  cost,  including  supervision  and  adminis- 
tration, $12,700.  To  maintain  the  propos^  channel  depth  will  coat 
9300  per  annum. 

yei7  respeotfiilly,  your  obedient  servant, 

W.  F.  Cbaiohill, 
Br^,  Gen.,  Ohi^  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Seeretary  of  War. 


bepobt  op  oapt.  smith  s.  lbaoh,  oobfb  of  enoineebs. 

United  States  Engineer  Office, 

iVetp  London,  Conn.,  December  7, 1896. 

General  :  Fnrsaant  to  instructions  contained  in  Department  letter 
of  September  5, 1890.  1  have  the  honor  to  inform  yon  that  a  snrvey  of 
Southport  Harlwr  has  been  made  and  to  submit  the  accompuiyinff 
map*  of  the  same  and  the  following  report  thereon: 

The  harbor  of  Sonthport  is  formed  by  the  lower  part  of  Mill  Bivw, 
a  small  stream  flowing  into  Long  Island  Sound,  about  6  miles  west  of 
Bridgeport.  The  part  of  Mill  Kiver  used  by  commerce  is  below  Mill 
Bridge,  and  is  about  1  mile  In  length.  The  width  of  the  stream  aver- 
ages less  than  100  yards.  The  west  bank  is  bold  and  permanent.  The 
east  bank  is  the  edge  of  a  large  area  of  marshy  land.  The  mean  tida! 
oscillation  is  6.G  tieet. 

This  harbor  was  one  of  the  early  improvements  undertaken  on  the 
north  shore  of  Long  Island  Sound.  Beginning  with  an  appropriation 
of  $6,097  on  March  2, 1829,  work  was  prosecuted  until  1838,  when  a 
permanent  dike  and  breakwater  pier  had  been  built  and  the  chcuinela 
scraped  out  to  afford  a  depth  of  2  feet  at  mean  low  water.  The  total 
appropriations  to  this  date  were  $13,087  43. 

In  1870  an  examination  and  report  were  ordered,  and  as  a  resalt 
fhrthw  work  was  recommended.  Appropriations  in  1875  and  1876  were 

*  Hot  printed! 
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expended  in  raising,  repairing,  and  strengthening  the  dike  and  pier,  and 
in  dredging  a  channel  60  feet  wide  and  4  feet  deep  across  the  bar.  In 
1878  a  project  was  adopted  for  a  dredged  channel  100  feet  wide  and  1 
feet  deep  at  mean  low  water  across  the  bar  and  ap  the  stream  to  White 
Bock,  1,200  feet  from  the  outer  end  of  tlie  pier,  and  thence  in  a  bifur- 
catea  channel  to  the  nearest  docks.  In  1882,  when  appropriations 
aggregating  firom  the  beglDning,  in  1829,  $31,587.43  had  been  made,  this 
project  was  reported  aa  substantially  completed,  the  deficiencies  being 
in  the  widths  in  the  upper  part,  which  were  less  than  100  feet.  In  1885 
it  was  reported  that  the  channel  showed  no  material  change.  No  work 
has  been  done  since  1883. 

The  present  survey  was  made  October  26  to  28, 1896,  by  a  party  in 
charge  of  Assistant  H.  B.  Uorham.  The  map,  which  -is  transmitted 
herewith,  shows  that  the  dredged  channel  across  the  bar  has  shoaled 
somewhat,  presenting  depths  of  about  3^  feet  at  mean  low  water.  From 
the  outer  end  of  the  pier  to  White  Bock  (1,200  feet)  the  present  depths 
are  generally  greater  than  those  which  the  reports  indicate  to  have 
been  left  by  the  dredge,  averaging  something  over  5  feet.  Abreast  of 
White  Kock  a  shoal  appears  to  have  formed,  and  in  the  upper  part  of 
the  dredged  channels  decided  shoaling  appears  to  have  taken  place. 
The  net  result  of  a  comparison  of  this  last  with  previous  surveys  is  to 
indicate  a  very  satisfactory  perm«iency  of  channel  dimensions  and  to 
encourage  the  belief  that  an  artificial  channel  not  greatly  exceeding 
the  present  maximum  of  depth  may  be  easily  kept  open.  The  com- 
merce of  the  harbor  during  the  last  year,  as  reported  by  Mr.  B.  P. 
Curtis,  chairman  of  the  harbor  committee,  is  as  follows: 

Tlie  shipments  from  the  port  from  December  1, 1895,  to  December  1, 
1896,  were  8,G65  tons  of  farm  produce.  The  receipts  during  the  same 
t>eriod  aggregated  16,480  tons  and  consisted  of  coal,  grain,  fertilizers, 
and  building  materials.  There  are  three linesof  schooners,  employing 
five  vessels  and  making  weekly  trips  between  Sonthport  and  Kew 
Tork.  There  is  also  a  considerable  fleet  of  oyster  boats  working  on 
neighboring  beds  which  use  the  hiu'bor  as  a  night  berth  and  storm 
haven. 

A  channel  of  the  same  width  as  that  of  the  last  project,  but  extended 
a  little  &rtber  npstreara  and  6  feet  deep  at  mean  low  water,  will  prob* 
ably  meet  all  present  auu  reasonable  demands.  To  make  such  a  chan- 
nel, which  is  indicated  on  the  map,  will  require  about  75,000  cubic 
yards  of  dredging,  which  is  estimated  to  cost,  including  supervision 
and  administration,  $12,500,  The  lower  part  of  such  a  channel  will 
probably  not  shoal  fast  enough  to  make  an  estimate  for  maintenance 
expedfent.  The  upper  part,  about  1,000  feet  long,  appears  to  be  the 
locus  of  fluvial  deposits  and  will  probably  shoal  so  rapidly  as  to  require 
biennial  dredgiug  to  maintain  the  project  depth.  Such  dredging  will 
involve  about  5,000  cubic  yards  of  material,  costing  about  $600  every 
other  year. 

Dniing  the  last  gale,  which  occurred  since  the  field  work  of  the  sur- 
vey was  completed,  a  gap  was  made  in  the  coping  of  the  breakwatw 
at  or  near  the  point  indicated  on  the  map.  It  is  imperatively  necessary 
that  this  be  repaired  at  an  early  date,  to  prevent  the  destruction  of  a 
part  of  the  pier.  It  will  cost  $200,  making  the  total  cost  of  the  project 
$12,700.  This  sum  can  be  advantageously  expended  in  ope  year.  To 
maintain  the  improvement  will  cost  $300  per  annum,  to  be  expended 
biennially. 

Comparing  this  cost  with  the  value  of  present  and  prospective  com- 
merce, as  herein  reported,  I  am  of  the  opinion  that  Southport  Harlxur 
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is  worthy  of  improTement  by  the  General  Government,  to  the  extent 
of  the  excavation  and  inaiDtenance  of  the  channel  herein  proposed. 

Boathport  Harbor  ii  in  the  collectioD  district  of  FairfieldjCotm.  The  newrast 
light  IB  Peiifleld  Reef,  3^  miles  distant,  east  of  the  harlKff.  The  newest  vwk  of 
duense  is  Fort  Hale,  New  Haven  Harbor,  distant  24  miles. 

BespectfliUy  submitted. 

Smith  S.  Lbaoh, 
OaptaiHj  Corps  of  Sngineert, 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  EngineerSj  U.  8.  A. 

(Throagh  the  Division  Engineer.) 

[Fint  iDdoneDMot.] 

NOBTHSAST  DmSION  EKaiNEEB  Offioe, 

Washington,  December  9, 1896, 

Bespectfiilly  forwarded  to  the  Chief  of  Engineers  oononrring  In  the 
views  and  recommendatioDS  of  the  local  engineer. 

John  M.  Wilson^ 
Colonelj  Corps  of  Engineers,  Division  Engineer^  N,  E,  Division. 


D  ax. 

MODIFICATION  OF  HABBOR  UNES  AT  BBIDGEPOBT.  CONNECTICUT. 

The  SXOBETABT  OF  Wab: 

The  andersigned  respectfblly  represent  that  they  are  the  owners  of 
certain  ujilands,  bounded  westerly  on  the  channel  of  the  harbor  of 
Bridgeport,  Conn.,  and  that  as  snch  they  are  entiUed  to  all  the  rights 
and  privileges  pertaining  to  said  ownership. 

That  heretofore,  to  wit,  on  the    day  of  ,  ,  there 

was  established  by  your  honorable  predecessor  in  office  a  harbor  line 
on  the  east  side  of  the  harbor  of  Bridgeport^  the  effect  of  which  has 
been  to  interfere  with  the  rights  of  the  littoral  proprietors  in  that  it 
has  ivevented  tbem  from  docking  ont  to  navigable  waters  without  gain- 
ing uiy  advantage  to  the  public  generally,  which  it  was  andonbtedly 
hoped  and  expected  would  be  accomplished  by  the  establishment  of 
snch  line;  that  said  line  passes  over  mud  flats  removed  at  least  60  feet 
from  the  navigable  waters  of  the  harbor  of  Bridgeport,  ruunihg  sub- 
stantially paraJIel  therewith  and  above  the  low-water  mark,  so  that  at 
a  considerable  period  of  each  day  a  strip  of  land  lies  bare  betwem 
said  established  harbor  line  and  the  navigable  waters  of  said  harbor. 

That  the  Government  has  never  deepened  the  waters  of  said  harbor 
np  to  said  line,  so  tbat  ever  since  the  establishment  thereof  it  has  been 
and  still  is  imiiossible  for  your  petitioners  to  exercise  the  right  of 
wharfliig  ont  to  the  navigable  waters  of  said  harbor. 

Said  harbor  line  was  established  without  iu  any  way  compensating 
yonr  petitioners,  or  those  to  whose  rights  and  titles  they  sncceeded,  or 
giving  them  any  opjxirtunity  to  be  heard  regarding  the  value  of  the 
same,  or  the  damage  to  them  by  reason  of  the  taking  away  of  snch 
rights;  that  a  solid  stone  pier  or  bridge  has  been  built  across  said  har- 
bw  by  the  city  of  Bridgeport  iu  such  a  way  that  if  there  ever  was  any 
advantage  in  having  the  tides  ebb  and  flow  so  as  to  dear  said  harbcnr 
from  mim,  silt,  and  other  subBtances  said  pier  has  interfered  with 
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that  object  as  much  as  tho  erection  of  any  wharf  or  pier  over  the 
property  of  your  petitioners  could  possibly  interfere  with  the  same. 

That  as  all  of  said  flats  are  above  low-water  mark,  they  can  not  be 
occupied  by  even  the  smallest  boats,  except  at  high  water^  and  are  of 
practically  no  use  to  the  public  generally;  that  there  is  no  commerce 
between  the  city  of  Bridgeport,  m  the  State  of  Connecticut,  and  any 
other  State  or  foreign  country  that  can  be  interfered  with  by  the  change 
of  said  liarbor  line;  that  in  the  opinion  ot  your  petitioners,  and  such 
anthoritieB  as  they  have  been  able  to  consult  upon  the  subject,  the 
removal  of  said  harbor  line  and  the  establishment  of  a  new  line  some 
 feet  west  of  and  running  substantially  parallel  with  the  line  estab- 
lished, as  hereinbefoie  set  forth,  would  in  nowise  interfere  with  the 
navigation  of  said  harbor,  but  would,  on  the  contrary,  afford  an  oppor- 
tunity ta  build  docks  on  the  east  side  of  the  harbor,  which  would 
focilitate  the  navigation  and  commerce  of  said  port. 

That  there  are  many  reasons  why  the  prayer  of  these  petitioners 
should  be  granted  aside  from  those  herein  contained,  growing  out  of 
the  manner  in  which  said  harbor  line  was  originally  established,  but 
which,  as  they  do  not  affect  the  question  immediately  involved,  and  as 
most  of  them  are  of  record  in  the  office  of  the  Secretary  of  War,  they 
are  not  embodied  herein,  but  reference  is  made  to  said  records  and 
to  the  statements  eonoeming  the  same,  hereto  annexed  and  marked 
Exhibit  A.* 

And,  as  in  duty  bound,  your  petitioners  will  ever  pray. 

Dated  at  Bridgeport,  this  day  of  June,  1897. 

Habkiet  J.  Noble, 
Clarence  M.  Noblb^ 
Henrietta  M.  Koblb, 
John  F.  Nobi.e, 
By  Seyhoitb  &  Enapp, 
Their  attomej/a^  Bridg^^ortj  Cofm. 

ISHNOid  indonMuent,] 

Otfios  Chief  of  Enoinbebs, 
IT,  S.  Army, 

June  17, 1897. 

Bespectftilly  referred  to  Mi^j.  Smith  S.  Leach,  Corps  of  Engineers^ 
The  Secretary  of  War  directs  that  the  usual  public  hearing  shall  be 
held,  investigation  made,  and  report  and  xwommendation  submitted. 
The  previous  papers  are  herewith.* 
By  ooiQmand  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
LieiU.  Ool,  Corps  of  Mngineera. 

[Thlid  IndoTHiiient.] 

TJ.  S.  EvoiNEEB  Office, 
New  London,  Conn.,  August  3^  1897. 

Respectftally  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  and  recommendation  forwarded  herewith. 

The  parties  in  interest  have  received  due  notice  and  have  had  rea- 
sonable opportunity  to  be  heard,  as  required  by  law,  as  will  appear 
t^m  tlie  abstract*  of  public  hearing  also  transmitted  herewith. 

Smith  3.  Lbaoh, 
Major  J  Corps  of  Engineers. 

(Through  tho  Division  Engineer.) 

*  Not  printed. 
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(Foorth  ladonemtatt.] 

KoBTHXiAST  Division,  Msquteer  Oppiob, 

New  York,  Augwt  19y  1897. 

BespectAiUy  rotorned  to  the  Oliief  of  Engineers  recommended  for 
3pwoTaL 

The  changes  from  the  line  approved  by  the  Secxetary  of  War  July 
1, 1893,  are  very  slight  and  wiU,  if  adopted  as  recommended  by  the 
district  officer,  only  slightly  redace  the  space  available  for  the  anchor- 
age of  vessels,  and  then  only  after  the  shoal  areas  close  to  the  cause- 
way shall  have  been  dredged  oat. 

G.  L.  GiLLESPlB, 

Oolofuly  Corps  of  Engineers,  Division  Engineer j  N.  JE.  Division.  > 

[Fifth  Indonement-l 

Office  Chief  of  Enoineeks, 

U.  S.  Ashy, 
August  24, 1897, 

Bespectfally  returned  to  the  Secretary  of  War. 

This  is  an  application  for  a  change  in  the  established  harbor  lines  at 
Bridgeport  Harbor,  Connecticut. 

By  direction  of  the  Secretary  of  War  a  public  bearing  has  been 
accorded  the  parties  interested,  and  after  careful  consideration  of  the 
present  conditions,  Miy.  S.  S.  Leacb,  Corps  of  Engineers,  in  report  of 
the  3d  instant,  recommends  that  the  lines  be  changed  as  shown  on  the 
accompanying  map.*  The  description  of  the  lines  in  the  vicinity  with 
the  proposed  modifications  will  read  as  follows: 

The  line  extending  southward  from  the  foot  of  Howe  street  to  be  prolonged  to  an 
intersection  with  tho  line  lying  in  the  fnce  of  the  abutment  of  the  osnsewny,  ami 
prolonged  northward ;  thenoe  to  follow  tho  last-described  lino  and  its  prolongation 
Bonthward  to  a  point  100  feet  south  of  the  south  line  of  thu  canseway;  thence  to 
follow  a  line  parallel  to  the  oanaeway  and  100  feet  distant  ftoni  the  south  line,  to  an 
Interseotion  with  a  line  drawn  from  a  point  on  the  south  side  of  the  canseway  200 
feet  from  its  western  end,  to  a  point  on  the  harbor  line  of  1886,  340feet  north  of  the 
Fariat  Steel  Company's  wharf;  from  this  intersection,  along  the  line  Jnst  desoribeil, 
to  its  intenection  with  the  line  of  1886 ;  thence  along  tfaatline  to  Long  Island  Sound, 

From  the  point  on  the  above-deacribud  lino  100  feet  north  of  the  north  line  of  the 
canseway  a  pierhead  line  shall  extend  parallel  to  the  bridge,  and  100  feet  distant 
from  the  north  aide  thereof,  for  a  length  of  165  feet;  thence  on  a  straight  line  to  the 
northeast  comer  of  the  east  abntment  pier  of  the  draw.  Tlie  line  sontb  of  and  par- 
ullel  to  the  oMMwny  shall  be  prolonged  westward  as  a  pierheail  line  for  a  dlstanoe 
of  vn  feet;  thence  on  a  straight  line  to  the  southeast  comer  of  the  east  sbntment 
pier  of  the  draw. 

Between  the  two  pierhead  lines  the  flrst-deeeribed  line  shall  be  a  bnlkhead  line, 
elsewhere  it  shall  be  a  pier  and  bulk  head  line. 

Col.  G.  L.  Gillespie,  Corps  of  Engineers,  the  division  engineer,  states, 
in  fourth  indorsement  hereon^  that  the  changes  from  the  established 
lines  are  slight  and  will,  if  adopted,  only  slightly  reduce  thespace 
available  for  the  anchorage  of  vessels,  and  then  only  after  the  ahoal  areas 
close  to  the  causeway  shall  have  been  dredged  out. 

The  existing  harbor  lines  at  Bridgeport  were  established  after  the 
subject  had  received  careful  investigation  and  consideriitiou  by  a  Board 
of  Engineers.  At  the  time  of  their  adoption  they  were  considered 
necessary  for  the  preservation  and  protection  of  the  harbor  and  the 
commercial  interests  thereof,  and  though  aunmber  of  applications  have 
been  nmde  for  modifications  they  have  been  uniformly  denied  by  the 
Secretary  of  War. 


*  TSot  printed. 
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Inasmucli,  however,  aa  the  cMinditiotis  of  the  harbor  have  changed 
Bomewhat  since  the  harbor  lines  were  originally  established,  in  July, 
1893,  and  there  appears  to  be  less  need  for  anchoraf^e  space  at  the  point 
*  in  question  than  there  was  at  that  time,  I  am  of  the  opinion  that  the 

Blight  changes  recommended  by  the  district  officer  may  be  made  withoat 
detriment  to  the  harbor  interests. 

I  therefore  recommend  that  the  modified  lines  described  in  this 
indorsement  aud  shown  on  the  map  be  approved,  and  that  the  Secretary 
place  his  approval  both  upon  the  tracing  and  upon  this  papw. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  E-ngin^a,  U.  S.  A, 

[Sixth  tedomamat] 

Wab  Dbpabchbnt,  Auguat  36, 1897. 

Approved  as  recommended  by  tike  Chief  of  Engines. 

G.  D.  Mbibxejohn, 

Acting  Seeretarjf  of  War. 


REPORT  OF  HAJ.  SMITH  S.  LRAOH,  OOBPS  OF  BNGMNXEBS. 

Unttbd  States  ENanrBBB  Office, 
New  London,  Oonn.^  August  3, 1897* 

Gbnxbal:  Beferring  to  second  indorsement  on  ^.^^j  I  have  the 
honor  to  snbmlt  the  following  report  and  recommendatiou  in  the  matter 
of  the  petition  of  Clarence  M.  Noble  and  others  for  certain  changes  in 
the  harbor  lines  of  tlie  harbor  of  Bridgeport,  Conn. : 

Oareflil  consideration  of  the  previous  papers  in  the  case,  also  referred 
to  me  by  the  indorsement  above  cited,  discloses  the  following  facts: 

In  1891  the  subject  of  harbor  lines  at  Bridgeport  was  considered  by  a 
Board  of  Engineers,  of  three  members.  A  previous  controversy  over  the 
proposed  establishment  of  such  lines  by  the  city  of  Bridgeport,  nndor 
a  State  law,  gave  the  matter  increased  prominence  and  imi»ortance;  but 
the  details  of  that  controversy  are  no  longer  pertinent. 

During  its  investigation,  the  Board  of  Engineers  held  a  public  hear- 
ing in  the  city  of  Bridgeport,  at  which  all  the  parties  known  to  be  in 
interest  were  represented.  At  the  hearing  and  at  other  times,  the  city 
officials  of  BridgejKtrt  and  the  Board  of  l^ade  of  that  city  urged  upon 
the  Board  of  Engineers  the  absolate  necessity,  for  anchorage  parpoBe& 
of  the  apace  immediately  adjoining  the  causeway  on  the  east  end  ox 
Stratford  Avenue  Bridge  and  the  eastern  part  of  the  bridge  itself,  and 
demanded  that  the  harbor  lines  be  made  coincident  with  the  north,  west, 
and  south  limits  of  the  causeway.  These  arguments  and  a  person^ 
examination  of  ttie  locality  convinced  the  Board  of  Engineers  that  tiw 
harbor  lines  should  be  run  as  requested,  and  they  so  reported. 

A  protest  was  presented  by  counsel  for  the  riparian  proprietorj  but 
it  took  the  form  of  a  legal  argument,  assailing  the  right  of  the  United 
States  to  establish  harbor  lines  under  the  law  of  September  19, 1890, 
and  of  the  Secretary  of  to  establish  such  lines  in  this  particular 
case.  These  arguments  the  Board  of  Engineers  did  not  feel  competent 
to  express  an  opinion  upon,  and  for  that  reason  forwarded,  without 
comment,  the  brief  and  related  papers.  It  does  not  appear  tlubt  a  plain 
statement  of  the  equities  in  tiie  case  was  presented  by  tiie  riparian 
owners  for  the  information  of  the  Board  of  Engineers. 
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The  report  of  the  Board,  after  reaching  the  Secretary  of  War, 
remained  unacted  upon  natilJalyl,  1893,  when  the  Assistant  Secretary 
of  War  took  the  matter  up,  and  approved  the  lines  reoommended  by 
the  Board. 

Since  the  establishment  of  the  harbor  lines,  applications  have  been 
made  by  and  in  behalf  of  parties  who  had  purchased  from  the  former 
proprietor  for  permission  to  extend  piers  beyond  the  barbor  lines. 
These  applications  have  been  denied;  and  the  reason  most  strongly 
urged  agunst  them  has  been  the  ineqaity  and  apparent  bad  faith  on 
the  part  of  the  United  States  in  taking  a  valaable  right  from  the  origi- 
nal owner  and  restoring  it  to  those  who  had  purchased  from  him,  pre- 
sumably at  a  price  influenced  by  the  harbor  line  restrictions. 

It  is  not  easy  to  see  how  the  Board  of  Engineers  coald  have  arrived 
at  a  different  conclusion  on  the  merits  of  the  case  as  presented  to  them; 
luad  it  is  clear  that  the  applications  above  referred  to  could  not  have 
been  granted  withont  manifest  injustice.  Should  the  present  petition 
be  favorably  considered,  it  must  be  beoanso  of  important  changes  in  the 
conditions  of  the  case.  It  is  to  be  noted,  iu  the  first  place,  that  this 
petition  differs  firom  the  previous  applications  in  that  the  petitioners 
are  the  direct  beira  and  legal  representatives  of  the  proprietor  from 
wbom  the  rights  were  taken,  and  uiy  privileges  restored  to  them  are  in 
equity  restored  to  him. 

The  establishment  of  lines  along  the  north,  west,  and  south  limits  of 
the  causeway  appears  to  have  worked  unusual  hardship  upon  the 
ripiuian  proprietor.  By  drawing  the  lines  at  the  margin  of  the  cause- 
way, the  corresponding  riparian  rights  were  totally  extinguished,  as 
welt  as  those  on  both  sides  of  the  bridge.  There  was  not  a  foot  of 
ground  left  in  fuU  control  of  the  owner  to  which  betterments  coold 
attach,  and  so  recoup  him  in  part  for  the  value  of  that  taken  away. 
Tme,  the  fee  simple  remains  in  the  proprietor;  bat  it  is  an  empty  title, 
because  the  harbor-line  restrictions  make  every  possible  usufruct  of 
the  property  valueless.  If  estimates  herewith  submitted  may  be  relied 
npon,  the  property  so  taken  has  a  value  of  9100  per  front  foot,  meas- 
ured on  the  ^dge  and  causeway,  representing  the  seqaestraldon  of 
aboat  $60,000  worth  of  private  property  for  public  uses,  withont  com- 
pensation. It  needs  no  ailment  to  show  that  sach  sequestration  can 
be  justified  only  when  the  public  intraests  are  of  the  plainest  and  most 
imperative  character.  At  the  public  hearing,  held  as  directed  in  the 
indorsement  cited,  every  effort  was  made  to  elicit  information  on  this 
point,  but,  generally  speaking,  without  success.  The  representatives 
of  the  opposing  interests  were  informed  that  concrete  fiftcts  were  espe- 
cially desired  as  to  the  necessity  for  more  harbor  room  in  the  vicinity  of 
the  causeway,  and  they  ^ere  told  that,  as  their  interests  represented 
t^e  ^rmative  side  of  the  proposition,  they  would  be  held  responsible 
for  tiie  production  of  proof  to  sustain  their  position.  No  such  testi- 
mony was  offered.  It  was  not  shown  that  any  accident  had  ever 
occurred  iu  that  part  of  the  harbor  due  to  lack  of  space.  It  was  not 
shown  that  any  VMsels  desiring  to  anchor  there  had  ever  found  it 
impossible  or  inoonvenirakt  to  do  so.  It  was  not  shown  that  it  is  neoea- 
sary  for  any  vessels  to  anchorin  this  part  of  the  harlwr.  It  is  frequented 
by  oystermen,  but  it  is  not  the  place  of  discharge  for  their  cargoes,  and 
there  appears  no  reason  for  their  going  there  more  cogent  than  the  per- 
soniU  convenience  of  the  crews.  Thrare  is  ample  anchorage  space  for 
them  below  the  Naugatuck  Dock,  convenient  to  their  dischfurging  piers, 
and  sheltered  by  a  breakwater.  Captain  Lewis,  the  president  of  the 
State  Oystermen^s  Association,  testified  at  the  hearing  that  small  ves- 
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Bels  are  compelled  to  use  the  upper  anchorage  because  the  lower  one  is 
not  safe.  This  was  disputed  by  Captain  McNeil,  the  harbor  master 
now  and  for  many  years  past,  who  says  the  lower  anchorage  is  perfectly 
sheltered  by  the  breakwater.  The  latter  view  seeing  more  ])robab1e. 
The  construction  of  the  breakwater  had  just  begun  when  the  Board  of 
Engineers  held  its  hearing,  and  it  is  doubtless  true  that  its  effect  was 
not  tiiken  into  consideration  by  the  interests  which  then  demanded  more 
room  above. 

A  circumstance  entirely  unconnected  with  the  interests  of  the  peti- 
tioners seems  to  demand  that  the  harbor  lines  be  removed  some  distance 
from  the  south  lino  of  the  causeway.  From  testimony  given  by  the 
city  engineer  of  Bridgeport  at  the  last  hearing,  it  appears  that  the 
causeway  was  originally  built  25  tieet  wide  and  that  the  original  stnio- 
ture  is  the  north  half  of  the  present  one.  That  half  is  on  a  foundation 
suj^sed  to  be  timber  cribs,  but  its  character  is  not  certainly  known. 
The  south  hnlf,  subsequently  built,  rests  on  a  foundation  of  piles  and 
grillage.  The  piles  were  driven  to  about  40  feet  iu  mud,  giving  satisfiic- 
tory  bearing  power,  but  no  great  lateral  stability.  To  dredge  up  to  the 
side  of  the  causeway,  as  contemplated  in  the  present  proje<;t  (Ilouse 
Doc.  No.  01,  Fifty-fourth  Congress,  first  session),  would  undoubtedly 
jeopardize  the  foundation  of  the  causeway.  How  near  such  dredging 
can  be  safely  carried  can  not  be  determined  absolutely,  but,  in  my 
opinion,  not  nearer  than  50  feet. 

Another  independent  consideration  demanding  a  change  in  the  harbor 
line  along  the  south  side  of  the  causeway  arises  from  a  point  made 
at  the  hearing  by  Mr.  Farist,  of  the  Farist  Steel  Company,  that  the 
canseway  is  now  too  narrow  for  its  traffic,  and  that  it  must  sooner  or 
later  be  widened.  It  would  complicate  the  problem  of  widening  if  a 
<^ange  in  ttie  harbor  lines  ^ere  iuvolved. 

To  summarize  the  foregoing,  it  Is  my  opinion  that  no  objection  has 
been  shown  to  restoring  the  riparian  rights  on  the  north  side  of  the 
bridge;  that  no  reason  has  been  shown  why  the  present  harbor  line 
along  the  west  margin  of  the  causeway  should  be  changed  in  any 
respect;  that,  while  it  may  be  desirable  to  have  more  anchorage  space 
adjacent  to  the  south  side  of  the  bridge  and  causeway,  a  necessity  for 
such  room  has  not  been  shown  to  exist  or  to  be  likely  to  arise  in  the 
future  of  the  paramount  nature  which  would  justify  the  entire  seques- 
tration of  riparian  rights  of  more  than  ordinaiy  value,  and  that  the 
restoration  of  full  riparian  rights  along  the  south  side  of  the  bridge 
and  causeway  would  effect  a  more  equitable  adiustment  of  public  and 
private  interests  than  now  exists,  and  would  offer  the  incidental  advan- 
tages of  protecting  the  foundation  of  the  canseway  ^m  undermining 
and  of  giving  room  to  widen  the  structure  wxthoat  a  further  distur1> 
ance  of  the  harbor  lines. 

I  have,  therefore,  the  honor  to  recommend  that  the  harbor  lines  in 
the  vicinity  of  the  causeway  be  changed  so  as  to  occupy  the  ]>ositions 
and  possess  the  characteristics — as  to  pierhead  and  bulkhead  lines — 
shown  on  the  accompanying  sketch.*  I  also  recommend  that  the  offi- 
cial description  of  these  lines,  as  given  in  the  third  paragraph  on  page 
1001  of  the  Beport  of  the  Chief  of  Engineers  for  1893,  be  amended  to 
read  as  follows: 

The  line  extending  sonthward  from  the  foot  of  Hove  street,  to  be  prolonged  to  an 
interaection  with  the  line  lying  in  the  face  of  tlie  abutment  of  the  canseway,  and 
prolonged  northward;  thence  to  follow  the  laat-described  line  and  ite  jirolongation 


'  Not  printed. 
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sonthward  to  a  point  100  feet  Boath  of  the  Bonth  line  of  the  caaseway;  thenoe  to 
follow  a  lioe  parallel  to  the  caaseway  and  100  fmt  distaDt  from  its  soaw  line  to  an 
inteneetion  irith  aline  drawn  from  a  point  on  the  sonth  iide  of  the  oaaseway,  200 
feet  ftom  its  western  end,  to  a  point  on  the  harbor  line  of  1888, 340  feet  north  of  the 
Farist  Steel  Company's  wharf;  from  this  interBet-tioii,  along  the  line  jnst  described, 
to  its  intersection  with  the  line  of  1886 ;  thence  along  that  line  to  Long  Island  Bonnd. 

From  the  point  on  the  abOTe-desoribed  line  100  feet  north  of  the  north  line  of  the 
causeway  a  pierhead  line  shall  extend  parallel  to  the  bridge,  and  100  feet  distant 
fiHHn  the  norih  side  thereof  for  a  length  of  16B  feet;  thence  on  a  straight  line  to  Uie 
nwtbeast  eomer  in  the  east  abutment  pier  of  the  draw.  The  line  sonth  ofL  and. 
puvllet  to,  the  oanseway  shall  be  itrolonsed  westward  as  a  pierhead  line  for  a 
distance  or  175  feet;  thence  on  a  straight  line  to  the  soatheasi  corner  of  the  east 
abutment  pier  of  the  draw. 

Between  the  two  pierhead  lines  the  first-described  line  shall  be  a  biilkhead  line; 
elsawhwe  it  shall  be  a  pierhead  and  bulkhead  line. 

In  ooxmection  with  tiiis  report,  attention  is  respectfally  invited  to 
the  abstract*  of  the  public  hearing  and  a  sketch*  of  the  upper  part 
of  Bridgeport  Harbor,  whidi  are  forwarded  as  additional  inclosnres  to 
the  indonmnent  calling  fbr  this  report. 

Tery  respectfully,  yonr  obedient  servant, 


Brig.  Gen.  Johh  M.  Wilbon, 


Shith  S.  Leaoh, 
Major,  Corps  of  Engineora. 


*  Not  printed. 
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IMPKOVEMENT  OF  NEW  YORK,  PEEKSKILL,  RONDOUT,  AND  SAUGERTIES 
HABBOUS,  AND  OF  HUDSON,  HARLEM,  AND  EAST  RIVERS,  NEW  YORK. 


BEPOET  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITS  OTBEB 
DOCUMENTS  RELATING  TO  TBE  WORKS.  OFFICERS  IN  C BARGE, 
COL.  a.  L.  GILLESPIE  AND  LIEUT.  COL.  WILLIAM  LUDLOW,  CORPS  OF 
SNGINEBBS. 


IMFBOVEHENIU. 


-1.  Hudson  River,  New  York. 

2.  Sangertiea  Harbor,  New  York. 

3.  Rondont  Harbor,  New  York. 
i.  PeekskiU  Harbor,  Ne^  York. 
5.  Harlem  River,  New  York. 


6.  East  River  and  Hell  Gate,  New  York. 

7.  New  York  Harbor,  New  York. 

8.  Removing  ennken  vessels  or  craft  ob- 

■tmoting  or  endaogezlng  naviga- 
tion. 


ZXAMUTATIOHS. 


9.  Catskitl  Creek,  New  York. 

10.  Nyaok  Harbor.  New  York. 

11.  Wallftbout  Channel,  New  Yor^k. 


12.  Cooey  Island  Channel,  New  York. 

13.  Coney  Island  Creek,  New  York. 


SURVEY. 

14.  New  York  Harbor,  New  York,  from  the  Narrows  to  the  i 
HARBOR  ums. 


16.  Hndson  River,  from  West  Twenty- 
third  street  to  West  Eighty-first 
street,  New  York  City. 

16.  Hndson  River,  from  Battery  Place  to 
West  Twenty-third  street.  New 
York  City,  aod  from  Morris  Canal 
Basin  to  Bulls  Ferry,  New  Jersey. 


17.  Ellis  Island,  New  York  Harbor. 

18.  Harlem  River  and  Spnyten  Dnyvil 

CreeK,  New  York  City. 

19.  East  River,  near  foot  of  East  Eighty- 

ninth  street,  New  York  City. 


Bncmnsbs  Oppiob,  Unitbd  States  Abhy, 

New  Torkj  July  19j  1897, 
GENBBAii :  I  havo  the  lionor  to  traQsmit  herewith  annual  reports  in 
duplicate,  for  the  fiscal  year  ending  June  30^  1897,  upon  the  works  of 
river  and  harbor  improvement  in  my  charge. 

These  works  were  in  charge  of  Ool.  O.  Ij.  Gillespie,  Oorps  of  Engi- 
neers, until  Februai^  23, 1897,  with  the  exception  of  improT«nenta  at 
Saugerties  and  Kondout  harbors,  which  were  in  charge  of  H%|.  H.  M. 
Adams,  Corps  of  Engineers,  until  March  31, 1897. 
Your  obedient  serrant, 

William  Ludlow, 
JAewL  OoU,  Corp»  of  Bngineera. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSf  U.  &  A. 
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E  1. 

IMPROVEMENT  OP  HUDSON  RIVER,  NEW  YORK. 

The  Annaal  Beport  of  the  Ohief  of  Engineers  for  1885,  Part  I,  page 
677  et  seq.f  contains  a  history  of  this  work,  accompanied  by  origiutU 
reports  and  two  sketches,  showing  its  condition  at  that  time. 

Prior  to  1892  the  part  of  the  Hudson  under  improyement  by  the  Gen- 
eral Government  was  a  stretch  of  about  20  miles,  from  the  head  of  nav- 
igation, at  Troy,  about  6  miles  above  Albany,  to  Kew  Baltimore,  about 
14  miles  below. 

This  upper  section  of  the  river  has  always  been  obstructed  by  bars 
and  shoals,  due  to  the  existence  of  numerous  islands  and  sloughs 
and  the  consequent  diversion  of  the  river's  waters  through  too  many 
channels. 

Prior  to  1831  the  method  followed,  consisting  chiefly  of  dredging  and 
the  constractioa  of  a  few  spar  dikes,  had  produced  little  permanent 

,  effect. 

In  1831  the  General  Government,  rejecting  the  spur  construction, 
began  the  present  general  system  of  improvement,  consisting  of  channel ' 
contraction  by  the  use  of  longitudinal  dikes,  assisted  when  necessary 
by  dredging. 

This  system  was  adopted  the  same  year  by  the  State  anth<»rities,  and 
from  that  date  to  1890  the  Improvement  was  conducted  jointly  by  the 
State  and  the  General  Government,  though  without  any  Bpetafio  mntaal 
agreement. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836, 1837,  and  1838.  Then  followed  a  long  interval  in  which  nothing 
was  done  by  the  United  States,  except  in  1852 ;  bat  in  1863  the  State 
of  New  York  took  up  the  improvement  on  the  general  plan  adopted  by 
the  United  States  in  1831,  viz,  substituting  a  system  of  longitudinal 
dikes  for  the  jetty  system,  and  between  1863  and  1867  built  six  impor- 
tant longitudioal  dUkes  of  this  kind.   (Annual  Keport  of  1885,  p.  678.) 

The  work  was  again  taken  up  by  the  United  States  in  1864,  when  oat 
of  the  general  sum  appropriated  for  river  and  harbor  improvements 
$33,000  was  allotted  to  the  Hudson  Kiver.  a 

The  project  adopted  in  1867  provided  for  seoorlng  a  navigable  chan- 
nel 11  feet  deep  at  mean  low  water  from  New  Baltimore  to  Albany,  and 
9  f^t  ftom  Albany  to  Troy. 

The  adopted  plan  covered  the  following  measures: 

First.  A  system  of  longitudinal  dikes  to  contract  the  width  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  currents  to  keep  the  chan- 
nel clear;  these  dikes  to  be  gradually  brought  nearer  together  ftom 
New  Baltimore  toward  Troy,  so  as  to  assist  the  entrance  of  the  flood 
current  and  increase  its  height,  their  height  to  be  kept  approximately 
at  the  level  of  the  tidal  hi^h  water,  so  as  not  to  confine  the  freshets, 
the  exact  level,  however,  being  left  to  be  detmnined  by  experience  as 
the  work  progressed. 

Second.  The  use  of  dredges,  so  far  as  necessary,  to  open  the  channels 
above  described,  which  the  currents  were  not  to  be  allowed  to  do, 
except  very  gradually,  lest  aooumnlalaons  dangerous  to  navigation 
should  be  formed  below. 

l^ird.  The  conslmction  of  side  reswoirs  open  to  the  passage  of 
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tidal  carrents  by  gaps  at  their  lower  extremities,  in  order  to  increase 
Uie  tidal  flow. 

Fourth.  The  damping  of  all  dredged  material  in  retired  places, 
whence  it  could  not  be  moved  back  again  into  the  channel  oy  the 

currents. 

Fifth.  The  construction  of  timber  and  stone  dikes  to  secure  perma- 
nency at  a  minimum  cost,  the  details  varying  with  the  locality,  to  be 
left  to  the  discretion  of  the  local  engineer,  and  the  dikes  to  be  so 
designed  as  to  admit  of  an  increased  height  when  d«nanded  by  local 

necessities. 

Sixth.  The  banks  and  islands  to  be  protected  against  the  abrading 
action  of  the  currents  by  revetuients. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the 
channel  should  be  made,  be  prescribed  and  enforced.' 

The  cost  of  the  improvement,  according  to  the  estimate  of  1867,  was 
to  be  ^1,000,000,  bnt  the  amount  which  had  been  actually  spent  apon 
the  project  np  to  Jane  30, 1892,  the  date  of  its  practical  completion, 
was  $1,247,940.29. 

From  the  nature  of  the  materials  which  enter  into  the  oonstruction 
of  the  dikes,  and  firom  the  limited  sums  available  to  renew  the  parts 
which  become  unserviceable,  whether  by  natural  decay  or  otherwise, 
estimates  prepared  from  time  to  time  for  the  conjpletioa  of  the  project 
must  be  accepted  as  accurate  for  a  limited  period  only,  and  renewals 
are  not  included. 

A  revised  project,  adopted  in  1891,  provided  for  maintaining  the 
old  and  constructing  new  regulating  works  along  8  additional  miles  of 
the  river  below  New  Baltimore,  and  also  deepening  the  entire  reach  of 
the  river  under  improvement,  so  as  to  make  a  channel  400  feet  wide 
and  12  feet  deep  at  mean  low  water  from  Goxsackie  to  the  foot  of  Broad- 
'way,  Troy,  Y.,  and  thence  300  feet  wide  and  12  feet  deep  to  the 
State  Dam. 

The  estimated  cost  of  the  project  was  $2,447,906.56,  provided  the  entire 
work  be  completed  within  five  years. 

Congress  authorized  this  project  by  the  river  and  harbor  act  approved 
July  13, 1802,  with  the  prgviso  that  contracts  mig^t  be  made  by  the 
Secretary  of  War  for  such  materials  and  work  as  might  be  neces- 
sary to  carry  out  the  plan,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  the  sum 
of  $2,447,906.56. 

The  State  of  Kew  York  has  been  accustomed  to  make  an  appropria- 
tion at  every  session  of  its  legislature  for  the  imj^rovement  of  the  Hud- 
son Biver,  and  prior  to  1867  the  money  was  applied  to  the  constraction 
of  dikes  on  the  left  bank  of  the  river  flrom  Hotaling  Island  to  Albany, 
to  jetties,  dams,  and  to  temporary  measures  of  relief,  and  also  to  dredg- 
ing at  the  points  where  shoals  were  discovered  after  spring  fi«shete. 
The  present  disposition  of  the  State  authorities  is  to  leave  the  improve- 
ment solely  to  the  General  Government. 

During  the  dry  season  of  almost  every  year,  for  a  month  at  least,  no 
water  flows  over  the  State  Dam  at  Troy,  and  excepting  what  comes  in 
through  the  lockage  of  the  canals,  there  is,  daring  that  period,  little 
apparent  fresh-water  supply  to  the  flow  of  the  river.  From  this  fact  it 
is  evident  that  the  navigation  of  the  Hudson  Biver  at  the  low  stage  is 
dependent  in  a  large  degree  upon  the  tidal  prism  of  the  nver. 
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LooaUty. 


Btato  Dam,  Troy,  N.  Y  

MaU  works,Troy.  H.T  

AlbMiy.N.T  

Caatleton,  K.  Y  

N«w  Baltimore.  N.  Y  

Stayvesant,  N.T  , 

CoxMwkie,  B.T  

Hew  Yoi^  Qovcrnon  lalaod  (tem  Coaat  Uorv^) 
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2.47 
3.' 55 


2.40 
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AX. 
0.80 
1.95 
2.  S3 
2.54 
8.48 


1805. 


ISO 
2.02 
a.  19 


3.69 


UM. 


2.83 
2.7S 


The  mean  duration  of  rise  at  Albany  was  5  hours  10  minutes,  and 
mean  duration  of  fall  7  hoars  15  minutes,  in  1895. 

PUtne  of  mean  I«w  water  at  2f9W  York  Mow  that  at  poimta  om  Sudaon  Bivar. 
[Date  from  TTnltod  BtatM  Co«t  and  Ocodetto  Survey,  UM.] 


Xiooallty. 

1887. 

1888. 

1878. 

1806. 

Feet. 
1.81 

1896. 

Fut. 

Feet. 

Fret. 

Feet. 

1. 13 

1.  ai 

2.  IS 
2.48 
S.M 

<n 

1.46 

i.«6 

2.18 
2.88 

2.07 

2.82 

X.S9 
2.79 

Flame  of  mean  \igh  tMfer  at  New  York  hetow  tlkat  atpoiinta  on  HaduM  Biver. 
[DaU  from  TTnitad  fttataa  Coaat  nd  OeoaeUo  Sumy,  18B6.] 
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1887. 
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0.40 
.38 
.20 
.37 
.56 
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0.«2 

.41 
.48 
.81 

.78 

0.73 
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1.  M 

Slope  of  plane  of  tMoia  low  water  per  mile. 

^ocaUty. 

1876. 

1895. 

1888. 

Feel. 
0.51 
.12 
.94 
.13 
.05 

Feet. 

FeeL 

0.08 

0.04 

.12 

.03 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows: 

Tliat  of  January  27, 1839,  due  to  an  ice  gorge,  was  17.78  feet. 

That  of  March  16, 1846,  due  to  an  ice  gorge,  was  1 8.27  feet. 

That  of  February  9,  1857,  due  to  an  ice  gorge  at  Van  ^Vies  Foint^ 
was  22.19  feet. 
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That  of  October,  1S69,  due  to  the  great  rainfoll  in  that  month,  which 
reached  13.8  inches,  was  19.04  feet. 

That  of  February,  1886,  due  to  an  ice  gorge,  was  17.89  feet 

That  of  May  5, 1893,  when  there  was  a  rainfall  of  2.19  inches  at 
Albany  in  twenty-fonr  hours  on  the  3d  and  4th,  was  16.12  feet.  In  this 
freshet  there  was  an  observed  slope  of  0.57  foot  mile,  on  an  average 
between  Albany  and  Kew  Baltimore,  and  as  much  as  0.80  foot  permUe 
between  Albany  and  Van  Wies  Point. 

That  of  April  9-10, 1895,  due  to  a  warm  rain,  and  the  sudden  melting 
of  the  snow  at  the  head  waters  of  the  river,  was  16.64  feet. 

That  of  SI  arch  1, 1896,  dne  to  heavy  rain,  which  caused  a  sudden  rise 
and  break-up  of  the  ice,  was  17.78  feet.  There  was  no  prolonged  ice 
gorge  near  Albany,  but  the  highest  water  was  probably  cansed  by  a 
temporary  gorge,  for  the  ice  was  very  strong  when  it  broke  up. 

Generally  speaking,  the  effects  of  rainstorms  are  shown  by  rise  in  the 
river  within  twenty-four  hours.  The  winds  also  materially  affect  the 
height  of  the  water — south  and  east  winds  drive  the  water  up  the  river, 
causing  high  tides,  while  a  north  or  west  wind  produces  an  opiwaite 
effect. 

WORK  DOH£  DURING  THE  PISOAX  TEAR  ENDING  JUNE  30,  1897. 

At  the  beginning  of  the  fiscal  year  the  following  contracts  were  in 
force: 

1.  Contract  with  Edwards,  Hewlett  &  Thompson,  dated  De^mber  23, 
1892,  which  provided  for  the  oonstmotion  and  repair  of  40,W0  linear 
feet  of  dike  and  for  the  dredging  and  removing  of  ^620,000  cubic  yarda 
of  material. 

2.  Contract  with  F.  Sanford  Koss,  dated  December  19, 1892,  which 
provided  for  the  removal  of  190,000  tons  of  rock  and  30,000  tons  of  sand 
covering  rock. 

3.  Open  market  agreement  with  Phillip  J.  Staats,  dated  March  17, 
1896,  for  hire  of  steam  launch. 

During  the  fiscal  year  the  following  contracts  were  made: 

1.  Contract  with  William  Parrott,  dated  September  11, 1896,  providing 
for  constructing  about  2,225  linear  feet  of  new  dike  and  repairing  aboi^ 
2,000  linear  feet  of  single-pile  dike. 

2.  Supplementary  contract  with  Edwards,  Hewlett  &  Thompson, 
dated  February  19, 1897,  providing  for  an  increased  pricefor  the  removal 
of  700,000  cubic  yards,  more  or  less,  of  material  from  the  section  of  the 
Hadson  Biver  from  the  Hia^  Dike  at  or  near  Onylera  Island,  to  the 
foot  of  Broadway,  Troy,  K.  Y. 

Besides  the  above,  the  followins:  open-market  agreements  wore  made 
during  the  fiscal  year : 

3.  With  E.  M.  Payn  &  Co.,  dated  August  8,  1896,  for  hhre  of  dredge, 
with  scows  and  tugboat,  for  the  examination  of  the  material  to  be 
removed  jh>m  the  channel  between  the  north  end  of  High  Dike  and 
foot  of  Broadway,  Troy,  N.  Y. 

4.  With  Williiim  D.  Fuller,  dated  Kovember  10,  1896,  for  removal 
of  wreck  of  canal  boat  near  Matthews  Point,  New  Baltimore. 

6.  With  William  H.  Baldwin,  dated  November  20, 1896,  for  hauling 
out,  wintering,  repairing,  painting,  and  launching  TTnitea  States  sur- 
veying scow. 

6.  With  Bicfaard  Parrott,  dated  January  22, 1897,  for  removing  wreck 
of  the  tugboat  Chits.  8,  Manyj  opposite  Breaker  Island. 

7.  With  William  D.  Fuller,  dated  March  23, 1897,  for  driving  guide 
piles  to  mark  dikes  submerged  during  freshets. 
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S.  With  Phillip  J.  Staats,  dated  April  1^  1897,  for  hire  of  steam 
launch  for  use  on  Hudson  River. 

9,  With  £lmer  Saalpaugb,  dated  April  28,  1397,  for  removing  a 
Buukeu  canal  boat  on  theeast  aideof  the  main  channel  atthe^Imbougbt." 

The  snndry  civil  act  of  Jane  4,  1897,  appropriated  $475,000  for  con- 
tinuing the  Iludson  Kiver  improvement,  which  was  allotted  as  follows: 


For  dretlging  nuder  ooutract  witb  Edward^  Howlett  &  Thompson  4320, 000 

For  TftmoviDg  rook  under  contract  with  P.  Sanford  Ross   315, 000 

For  parchasing pav iug stone  and  mbbleatone   7, 000 

For  ropaiiing  paving  of  dikes   7, 000 

For  office  and  englnmrlng  expenses   26, 000 


Total   475,000 


During  the  season  of  1896  the  work  progressed  very  satisfactorily. 
Under  the  contract  with  Edwards,  Hewlett  &  Thompson  the  constrac- 
tton  aixd  repairs  of  dikes  vere  continued  until  October  31, 1^,  when 
tiie  total  sum  allotted  for  dike  work  nudet  their  conteaot  was  ezpended. 
Bepairs  were  completed  on  a  section  of  the  West  Dike  at  Kew  Balti' 
more  Bar;  piles  driven  for  repairs  of  a  portion  of  Papscanee  Dike, 
section  1:  piles  driven  and  paving  and  rubble  stone  delivered  for  the 
repairs  or  Uillhoase  Island  and  Fort  Schuyler  dikes;  and  paving  and 
rubble  stone  delivered  for  the  paving  of  Patroon  Lower  lalaad  Dike, 
Base  Island  Dike,  and  Breaker  Island  Revetment. 

The  dredging  at  the  bars  and  shoals  above  Albany,  in  progress  at 
the  close  of  the  last  fiscal  year,  was  continued  until  December  3,  when 
ice  caused  the  contractors  to  withdraw  their  plant  for  the  season.  As 
the  di«d{;es  progressed  towards  Troy,  the  character  of  the  material 
changed  from  sand  and  gravel  to  sand,  very  coarse  gravel  with  cobble- 
stones, and  in  some  places  bowlders  mixed  with  clay,  which  it  was  found 
impracticable  to  handle  economically  by  disposing  of  it  behind  the 
dikes  with  the  pumps.  In  order  to  keep  all  the  plant  at  work,  four 
small  dredges  and  three  pumps  were  moved  below  iUbany  in  the  month 
of  September,  and  were  employed  on  tiie  Bogart  Light  Shoal,  sonth  of 
Douws  Point,  and  later  iu  front  of  Castleton,  There  were  nine  dredges 
employed  on  the  work  when  the  season  closed,  three  of  them  large 
dredges  with  aTi  average  daily  capa(Mty  of  2,500  cubic  yards  each  under 
favorable  circumstances,  but  owing  to  want  of  sufficient  scow  capacity 
they  did  not  average  more  than  1,200  cubic  yards.  The  small  dredges 
had  a  daily  capacity  ot  from  400  to  1,200  cubic  yards  each,  but  owing 
to  loss  of  time  in  disposing  of  the  dredged  material  the  best  of  them 
did  not  average  800  cubic  yards. 

April  5,  1897,  the  contractors  resumed  work  with  the  three  large 
dredges,  aud  began  ou  the  bars  from  Patroons  Island  north  toward 
Troy,  taking  advantage  of  the  high  water  to  open  narrow  channels 
through  the  bars,  in  order  to  be  able  to  use  their  large  scows  economi- 
cally when  the  water  in  the  river  returned  to  its  normal  summer  leveL 

Five  centrifiigal  and  two  vacuum  pumps  were  employed  at  one  time 
during  the  season  of  1896,  aud  four  centrifugal  and  one  vacuum  pump 
during  the  whole  season  until  the  close  of  navigation.  These  pumps 
were  moored  near  the  dikes  behind  which  the  material  was  to  be  depos- 
ited, and  when  the  dredgings  were  dumped  in  front  of  them,  lifted  and 
put  them  behind  the  dike-s,  except  one  vacuum  pump  employed  for  a 
short  time,  which  was  so  arranged  that  it  lifted  directly  irom  the  scows 
without  dumping.  This  pump  worked  very  well,  but  owing  to  the 
weight  of  the  material,  which  was  largely  composed  of  coarse  gravel, 
and  even  small  cobblestones,  it  was  not  found  to  be  economical,  and 
lost  much  time  on  account  of  insufficient  boiler  i>ower.  Thecentrinigal 
pumps  were  the  same  as  those  employed  last  year  and  did  good  servteef 
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lifting  as  large  cobblestones  as  the  suction  pipe  woold  admit,  bnt  the 
heavy  material  above  Albany  cat  down  their  capacity  ftilly  50  per  cent 
and  caused  frequent  breakdowns.  The  shells  of  the  pumps  seemed  to 
suffer  moat,  ana  were  worn  so  thin  after  a  short  period  of  work  that 
tliey  cracked  and  required  patching.  This  trouble  was  jn  a  measure 
guarded  agiunst  late  m  the  season  by  the  use  of  cast  steel  for  the  shell, 
but  the  fml  eflScieucy  of  this  was  not  tested  when  the  work  closed  for 
the  season,  as  the  pumps  on  which  it  was  tried  were  worked  during  the 
last  two  months  on  portions  of  the  river  where  only  sand  had  to  be 
pumped. 

These  pumps  disposed  of  about  400,000  cubic  yards  of  dredgings  back 
of  the  Cedar  Hin,DouwB  Point,  Patroons  Lower  Island,  and  Bath  dikes. 
The  rest  of  the  material  was  towed  in  large  scows  about  35  miles  down 
.  the  river  and  dumped  directly  into  the  deep  inner  channel  at  the 
"Imbought,"  except  2,854  cubic  yards  which  were  removed  to  uncover 
a  small  reef  of  rock  at  Mulls  Gross-Over,  which  was  dumped  direct^ 
from  the  small  scows  into  the  Hellegat  channel  and  behind  the  Kew 
York  State  Dike  at  Mulls  Cross  over. 

Since  the  resumption  of  dredging  for  the  season  of  1897  the  material 
.  dredged  has  been  towed  to  the  "Imbought"  and  dumped,  except  28,062 
cubic  yards,  which  were  removed  by  small  dredges  from  the  bars  at 
Troy.  This  has  been  taken  to  two  pumps  locat^  on  the  west  side  of 
the  river,  one  opposite  Port  Schuyler  Dike,  the  oUier  near  Congress 
Street  Bridge,  and  though  the  material  was  largely  composed  of  very 
coarse  gravel  and  small  cobblestones,  it  has  been  lifted  by  the  pumps 
and  placed  either  behind  the  dike  or  in  an  abandoned  canal  basin. 

Under  the  contract  with  P.  Sanford  Boss,  the  removal  of  rock  and 
sand  covering  rock,  in  progress  at  t^e  end  of  the  last  fiscal  year,  was 
continued  until  the  formation  of  ice  compelled  the  withdrawal  of  the 
plant  December  5, 1896. 

Three  rock  breako's  and  one  movable  platform,  with  spuds  to  hold  it 
in  position  and  upon  which  were  three  steam  drills,  were  employed  all  of 
the  season  to  break  up  the  rock,  which  was  removed  by  three  olam-sheU 
dredges.  The  progress  was  very  satisfactory  and  a  large  area  of  rock 
was  completely  removed  to  the  depth  of  12  feet  at  mean  low  water. 

When  the  season  closed  work  on  the  reefs  at  North  Ooeymans  and 
Mulls  Oross-Over,  below  Albany,  was  still  in  progress.  The  main  reef 
at  Breaker  Island  had  been  completed,  leaving  a  small  section  of  the 
detached  reef  farther  north  still  unfinished.  At  Troy  the  rock  on  the 
west  side  of  the  river  had  been  broken  up  for  a  width  ranging  from  25 
to  200  feet  for  a  distance  of  nearly  1,000  feet,  but  no  rock  had  been 
removed,  and  on  the  east  side  a  good  start  had  been  made  on  the  removal 
of  the  reef  opposite  and  north  of  Congress  street,  where  a  rock  breaker 
and  steam  drill  plant  and  one  dredge  were  employed;  a  rock  breaker 
also  worked  over  a  small  portion  of  the  reef  at  the  foot  of  Broadway. 
During  the  latter  part  of  the  season  the  work  at  Troy  was  delayed  con- 
siderably by  strong  currents,  occasioned  by  slight  freshets,  and  the  rock 
breakers  being  unable  to  work  economically  were  withdrawn  November 
30, 1896. 

The  contractor  returned  to  the  work  April  12  with  two  rock  breakers 
and  two  clam-shell  dredges.  Work  was  resumed  on  the  reef  at  Mulls 
Cross-Over  with  one  dr^ge  and  one  rock  breaker;  the  other  dredge 
was  placed  on  the  broken-up  reef  at  Troy,  on  the  west  side  of  the  river, 
and  has  made  very  good  progress.  One  rock  breaker  was  placed  on 
the  reef  at  Congress  street  as  soon  as  the  water  was  low  enough  for  it 
to  work;  the  other  rock  breaker  has  been  working  at  Mulls  Cross-Over 
and  on  the  reef  at  the  foot  of  Broadway,  Troy.  The  machinery  having 
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been  overhatiled  and  repaired  daring  the  winter,  is  all  in  good  work- 
ing order,  and  the  work  has  made  very  good  progress. 

Under  the  contract  with  William  Parrott  very  little  work  was  done 
dnring  the  season  of  1896.  Mr.  Parrott  was  delayed  by  other  work  in 
getting  started  and  by  high  water  later,  so  that  the  repair  of  only  a 
very  small  portion  of  the  single-pile  dike  in  Papscanee  Dike,  Section  I, 
was  completed.  The  contractor  returned  to  the  work  April  27, 1897, 
bat  owing  to  high  water  and  stormy  weather  did  not  begin  driving 
piles  antu  the  to  close  the  gap  between  Papscanee  Dike,  Sectioa 
£  and  Section  II,  and  later  resomed  work  on  the  repair  of  the  single- 
pile  dike  and  on  the  new  dike  to  close  the  gap  between  Papscanee 
Dike,  Section  II  and  Section  III.  Considering  the  high  stages  of  the 
river  daring  the  month  of  May,  and  the  stormy  weather  daring  that 
month  and  part  of  Jane,  very  fair  progress  has  been  made  by  the  con- 
tractor. 

The  progress  of  the  work  done  by  the  contractors  during  the  past 
fiscal  year  may  be  sommarized  as  follows : 

CONSTBUCTION  OF  NEW  DIKES. 

Under  contract  with  William  Parrott,  the  following  dike  has  been 
constructed  during  the  fiscal  year: 

Extension  of  Papscanee  Dike,  Section  I,  is  built  on  the  plan  of  a  fa\l 
dike  7  feet  wide,  and  doses  the  opening  between  Section  I  and  Section 
II  of  the  Papscanee  dikes  on  the  Oreralaogh.  It  is  still  in  process  of 
construction. 

The  extension  of  Papscanee  Dike,  Section  II,  to  close  the  gap  be- 
tween it  and  Section  III,  is  built  on  the  plan  of  a  ftdl  dike  7  fleet  wide, 
and  is  in  pK^resB,  piles  having  been  driven  a  portion  of  the  distuioe 
only, 

BEPAJBS  OF  BSISTINa  DIKES. 

Under  contract  with  Edwards,  Howlett  &  Thompson,  repwrs  were 
made  to  980  linear  feet  of  the  west  dike  at  Kew  Baltimore  Bar  by 
building  a  new  chann^  face  to  the  dike  and  driving  sufficient  piling  at 
the  back  to  securely  hold  new  wallug  pieces,  and  then  filling  it  with 
stone.  This  work  was  in  progress  at  the  end  of  the  fiscal  year  1896, 
and  was  completed  August  22, 1896,  at  a  cost  of  $3.04  per  linear  foot 
of  dike  rebuilt. 

Additional  stone  filling  was  pat  into  Campbell  Island  Dike  to  restore 
it  where  the  original  filling  bad  settled.  New  piling  was  driven  and 
cut  off  for  the  repairs  of  a  section  of  Papscanee  Dike,  Section  I,  and  for 
the  footing  course  of  Hillhoose  Island  Bevetment  and  Port  Schuyler 
Dike. 

Bubble  and  paving  stone  were  delivered  for  repairs  of  the  paving  of 
Overslaugh  Dike  No.  1,  Patroons  Lower  Island  Dike,  Base  Island  Dike, 
Patroons  Island  Revetment,  Hillbouse  Island  Bevetment,  Breaker 
Island  Bevetment,  and  Port  Schuyler  Dike. 

Under  the  contract  with  William  Parrott,  the  repairs  of  305  fbet  of 
the  single-pile  section  of  Papscanee  Dike,  Section  I,  have  been  com- 
I>]eted  and  the  repairs  of  the  remainder  are  still  in  progress. 

During  the  past  fiscal  year  the  amounts  of  materials  delivered  and 
put  in  place  by  the  contractors  for  dike  construction  and  repairs  were 
as  follows: 

41,462  linear  feet  of  pino  piling. 
3,315  linetur  feet  of  roond  timber. 
■13,401  feet  B.  M.  of  Bqnare  tiiulier. 

23,121  ponnda  of  tie-roda.  screw  bolta,  drift  bolts,  spikes,  and  waslien. 
2,817.3  ciibio  yards  of  rubble  stone. 
1,914  cable  yards  of  paviog  stone. 
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The  dredging  tbat  was  in  progress  at  Bath  tmd  Kellogg  sboalB  at  tiie 
close  of  the  last  fiscal  year  was  continned,  and  in  addition  to  progress- 
ing up  the  river  toward  Troy,  has  been  done  at  MnUs  Oross-Over, 
Gastleton  and  Cedar  Hill  bars,  Bogart  Light  Shoal,  on  Donws  Point 
Gross-Over,  and  iu  front  of  Albany. 

The  following  amounts  of  material  were  dredged  and  removed  during 
the  fiscal  year,  viz : 

Cubio  yArds. 


At  Mulls  Cross-Over  - . . . .  2, 854 

At  CMtleton  Bar   8a  280 

At  Cedar  Hill  Bar   2,538 

At  Bogart  Light  Shoal   38, 785 

In  front  of  Albany   21, 315 

At  Bath  Shoal   Ill,  134 

At  Kellogg  Shoa!   211, 994 

At  Fiahhonse  Shoal   126, 490 

At  Ronnd  Shoal   251, 933 

At  CovillB  Folly   73,497 

Opposite  Breaker  Island   40, 401 

AtVauBurenBar   63,692 

At  Washington  Bar   33, 669 

Opposite  Waterrliet  Arsenal   7, 461 

Opposite  foot  of  Broadway,  Troy   84S 


Total   1,066,876 


BEMOVAL  OF  BOOK. 

Under  the  contract  with  P.  Sa;nfbrd  Boss,  the  work  of  removing 
from  the  channel  all  rock  above  the  plane  of  12  feet  at  mean  low 
water,  which  was  in  progress  at  the  end  of  the  last  fiscal  year,  was 
continued,  and  work  was  begun  on  reefs  at  Troy  on  the  west  side  of 
the  river  and  at  Gougress  street  and  Broadway. 

The  following  table  shows  the  amounts  estimated  as  removed  daring 
the  fiscal  year  jnst  ended,  viz: 


LooiUty. 


Boob. 


Sand  coT- 
erlug. 


Stone  Honse  Btr  

Korth  CoejmanB  

KoUb  Crou-OTer  

Breaker  Island  

Weat  aide  of  river,  Trof 
OoDgreaa  stroet,  '^y... 

ToW  


Tofu. 

780.1 
26,i22.4 
17,301.7 

S,  B13 

7,849 


B7,08S.5 


TtHU. 


146 

1,736 


689 
1,015 


3,SB7 


WBECKS. 


During  the  fiscal  year  three  wrecks  were  removed  from  the  channel 
of  the  river  at  the  following  localities,  viz: 

By  authority  dated  I^ovember  9, 1896,  the  remains  of  a  snnken  canal 
boat  lying  on  the  edge  of  the  channel  just  above  Matthews  Pobit,  New 
Baltimore,  H.  Y.,  at  a  cost  of  $148. 

By  authority  dated  Decemlaer  28,  1896,  the  wreck  of  the  tugboat 
Chaa.  S.  Many,  which  was  burned  and  beached  on  the  east  side  of  the 
Hudson  Blver,  opposite  Breaker  Island,  at  a  cost  of  9190. 

By  anthority  dated  April  28, 1897,  the  sunken  canal  boat  lying  on  the 
west  side  of  the  channel  of  the  Hudson  Blver  at  the  "  Imbonght,"  about 
opposite  G^reen  or  Yan  Orden  Point,  at  a  cost  of  $146. 
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EXAMINATION  OP  MATERIAL  TO  BE  REMOYED. 


Under  authority  from  the  Chief  of  Engineers,  dated  Angost  8, 1896, 
a  dredge  with  scows  and  tugboat  was  hired  from  K.  M.  Payn  &  Go.  to 
dig  pits  between  the  north  end  of  High  Dike  and  foot  of  Broadway, 
Troy,  iu  order  to  test  the  character  of  material  to  be  dredged.  Seveul^- 
five  pits  were  dug  and  fhll  notes  of  the  location  of  the  pits  and  of  the 
matwial  dredged  were  made,  at  a  total  cost  of  (588. 


A  foreman  and  about  48  men  were  kept  coutinnonsly  employed  repair- 
ing and  relaying  the  paving  on  Patroous  Lower  Island  and  Base  Island 
dikes  and  Hillhonse  Island  Bevetment,  where  the  work  had  been  weak- 
ened and  damaged  by  the  ice  gorges,  freshets,  and  steamboat  waves. 

In  the  month  of  December  a  foremim  with  14  men  made  some  repairs 
to  the  paving  of  Overslaugh  Dike  No.  1  by  patching  it  where  it  was 
broken,  mostly  at  the  footing  coarse,  and  in  patching  up  and  strength- 
ening the  paving  of  Breaker  Island  Bievetment,  which  was  Ediowing  great 
deterioration  for  about  two- thirds  of  its  length. 

The  repairs  of  the  paving  of  Patroons  Lower  Island  Dike  were  com- 
pleted August  24,  at  a  cost  of  $5,505.55,  or  about  75  cents  per  square 
yard  for  tearing  up  and  relaying  the  paving.  The  total  cost  of  this 
dike  to  date  is  about  $7.10  per  linear  foot. 

The  repairs  of  the  paving  of  Base  Island  Dike  werei  not  entirely 
finished  when  the  work  was  suspended  for  the  season.  The  total 
expense  incurred  for  hired  labor  on  this  dike  was  16,137.31  and  the 
tota.1  cost  per  linear  foot  of  dike  to  date  is  about  86.06. 

The  repairs  of  Hillhonse  Island  Bevetment  were  still  ttnflnished  at 
the  close  of  the  season,  and  the  cost  to  date  for  hired  labor  is  $991. 

Since  June  1,  1897,  a  foreman  and  8  men  have  been  employed  in 
leveling  off  and  relaying  the  stone  in  Campbell  Island  Dike,  which  had 
settled  considerably  in  some  portions. 


The  hydrographic  party  was  employed  in  making  surveys  and  exami- 
nations before  and  after  dredging  and  rock  removal,  and  iu  setting 
ranges  and  tide  staffs  for  dr^ging  and  rock  removal.  During  the 
season  of  1896  soundings  were  taken  to  develop  the  condition  of  the 
channel  from  north  end  of  High  Dike  to  Congress  Street  Bridge  at 
Troy,  where  no  dredging  was  done,  and  after  the  dredging  was  aban- 
doned for  the  season,  at  Castletou  Bar,  Bogarts  Light  Shoal,  opposite 
Douws  Point,  and  fix>m  the  New  York  Central  and  Hudson  Biver  Rail- 
road passenger  bridge  at  Albany,  to  the  north  end  of  High  Dike. 
Surveys  were  also  made  of  New  Baltimore  Bar  near  Willow  Island 
Light,  of  Malls  Gross-over  from  North  Ooeymans  ice  bouse  to  the  end 
of  the  Stone  Dike,  and  where  pumping  was  done  at  the  pumps,  in  order 
to  determine  the  amounts  to  be  deducted  from  the  quantities  estimated 
by  the  inspectors  on  the  dredges,  as  removed  from  the  channel,  which 
had  not  been  deposited  behind  the  dikes  after  \mng  damped  at  the 
pumps. 

The  reefs  of  rock  at  Stone  House  and  New  Baltimore  bars,  which 
had  beeu  reported  as  entirely  removed,  were  examined  late  in  the  sea- 
son and  soundings  and  borings  from  1.5  to  2  feet  apart  taken  over 
the  original  area  of  the  rocks  to  be  removed. 

Large  reete  of  rock  having  been  foand  to  exist  at  the  foot  of  Congress 
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street  and  foot  of  Broadway,  Troy,  borings  and  sonndings  were  made 
to  develop  the  area  and  give  daf^a  for  calealating  the  probable  quantity 
of  rock  to  be  removed  from  them. 

SiDcethe  resnmption  of  navigation  this  season,  surveys  to  determine 
the  condition  of  the  cihannel  have  been  made  at  Stone  Honse  Bar,  New 
Baltimore  Bar,  Mulls  Cross  over,  Nine  Mile  Tree  Cross  over,  Castle- 
ton,  Cedar  Hill,  and  Winnies  bars,  from  Van  Wies  Point  to  Albany, 
iind  from  New  York  Central  and  Iludson  River  Kailroad  passenger 
bridge  at  Albany  to  the  north  end  of  High  Dike. 

In  the  oflice  the  notes  of  the  surveys  have  been  platted  and  trac- 
ings have  been  made  of  the  maps.  Calculations  have  been  made  of  the 
quantities  dredged  below  the  contract  depth  on  the  various  bars,  and 
of  those  left  by  the  pumps  at  the  diff^nt  pumping  stations,  and  a 
revised  estimate  has  been  made  of  the  quantities  remaining  to  be 
removed  from  the  channel  between  Albany  and  Troy,  using  the  latest 
soundings.  The  quantities  of  rock  within  the  channel  limits  between 
Albany  and  Troy,  so  far  as  developed  by  survey,  which  it  is  required 
to  remove,  have  been  calculated.  The  records  of  the  self-registering 
tide  gauges,  which  were  in  operation  at  Albany  during  the  whole  sea- 
son, and  at  Breaker  Island,  opposite  the  old  nail  works  tidal  station  of 
1876,  were  read  ofl'  and  reduced. 

During  the  months  of  February  and  March,  with  the  exception  of  a 
few  days,  the  employees  of  the  office  were  reduced  to  assistant  engineer, 
draftsman,  and  recorder,  who  were  engaged  in  tracing  maps  of  surveys 
and  reducing  tidal  observations. 

OBNEBAL  BEHABES. 

The  following  table  is  compiled  from  the  data  furnished  by  the  latest 
surveys  and  examinations  of  the  various  bars,  and  shows  the  depth 
and  width  on  the  shoalest  places  as  compared  with  tlie  depth  and 
width  in  1896: 


Bnr. 


CozubUs  Shoal  

Stone  Honae  Bar  

Kew  Baltlniare  Bar  

(.'ocvmans  Crou-over.  

MnUfi  Croos-ovgr  

Nins  Mile  Tree  Croas-oror . 

Oaatlctuii  Bar  

Cedar  Hill  Bar  

"Wianies  Bar.  

Stone  Light  Shoal  

Bogart  Lt»;ht  Shoal  


Douws  I'oiiit  Croas-imir. 


Ciiylerti  Bar  

Bath  Shoal: 

Thnuigh  cbannel  

South  of  old  croRB  dfko,  I'alroons  Lower  Inland. 

North  of  old  cruM  dlkv,  Patrooua  Lower  Island. 

KfUopg  Shoal  

FiHhheurte  Shoal  

Uound  Shoal  

Uovills  Folly  

UppOHito  Breaker  laland  

Tan  Bureu  Bar  

Waeliiugtou  Bar  

OiiiKMlle  Watervlict  Amonal   

Watervllot  j\n«enal  to  Conffruaa  street.  Troy  

Ooogreaa  atreet,  Troy,  to  foot  <^  Broadway,  TWy. . . 


18M. 


width. 

Depth. 

Width. 

Depth. 

Faet. 

Feet. 

FmL 

Ret. 

800-400 

12 

MO-400 

12 

400 

11 

200 

12 

SCO 

U.|  ' 

•  100 

11 

250 

ll.l  . 

sso 

U.6 

ISO 

11.6  ! 

ISO 

11.6 

150-400 

U.6  1 

200 

11.6 

400 

11  ' 

11.5 

150-350 

11.6 

2S<M0O 

12  ' 

150 

12 

400 

12 

100-400 

11.5 

150 

12 

100 

12 

30U 

11 

250 

11 

100 

11.7  1 

50 

12 

300 

n  1 

300 

11 

100 

12 

200 

12 

350 

11 

400 

11 

150-4W 

10  . 

170 

10.  S 

160-400 

11 

170 

10.6 

250-400 

12 

100-lSO 

9 

300 

IS 

150-200 

9 

260 

12 

10U-2W 

9  , 

200-3110 

13 

100-160 

8.8  , 

200 

12 

120-200 

IS 

100-200 

9 

120 

12 

ISO 

8.9  , 

40 

12 

w 

9 

ao 

9 

100 

9 

100 

9 

ISO 

R.6 

ISO 

8.S 
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There  have  been  no  beavy  fi^hets  in  the  river  daring  the  past  flscal 
year  and  there  are,  therefore,  not  data  enough  on  which  to  form  an 
opinion  a8.to  the  stability  of  the  dredged  channel  above  Albany.  The 
latest  surveys,  however,  seem  to  indicate  that  the  dredged  channel  will 
maintain  its  depth  through  the  Kellogg,  Fishhouse,  and  Boond  shoals 
and  also  firom  Bound  Shoal  to  Washington  Bar,  but  opposite  the  lower 
end  of  Patroons  lalaud  the  river  widens  to  double  its  width  above  and 
heavy  shoaling  has  taken  place.  This  section  will  need  continuous 
dredging  to  keep  the  required  depth.  The  channel  dredged  through 
the  bars  between  Ooxsackie  aud  Albany,  with  the  e:£ceptiou  of  the 
New  Baltimore  Bar  just  above  Willow  Island  Light,  shows  little  change 
except  where  dredging  was  done  last  year.  At  the  New  Baltimore  Bar 
there  is  evident  deterioration  and  the  channel  is  losing  its  depth  every 
year.  Some  of  this  loss  may  be  the  aiter  effects  of  the  ice  gorge  in 
ttie  spring  of  1896,  for  no  dredging  was  done  last  summer,  bat  it  can 
not  all  be  accounted  for  in  that  way,  and  this  condition  seems  to  indi- 
cate that  unless  the  gtap  between  willow  Island  Light  and  the  Not 
Baltimore  State  Dike  is  closed,  this  bar  will  require  continuous  dredg- 
ing to  keep  the  required  depth  over  it. 

The  general  condition  of  the  timber  in  the  old  dikes  which  have  not 
been  practically  rebuilt  is  not  good,  and  it  is  only  a  question  of  a  short 
time  before  extensive  repairs  will  be  needed.  The  new  dikes,  with  a 
Uttle  attention  aud  occasionally  a  small  addition  to  the  stone  filling,  will 
keep  in  good  condition  and  require  only  moderate  ezpeuditare  for  some 
years  to  come. 

Of  the  old  dikes  which  require  repairs  at  an  early  date,  the  New  York 
State  dikes  at  New  Baltimore  Bar  aud  above  Nine  Mile  Tree  may  be 
mentioned  as  those  which  should  be  repaired  at  once.  New  piling  and 
wfUing  pieces  witli  stone  filling  are  badly  needed  and  in  some  sectiona 
should  be  supplied  at  an  early  date  or  the  dikes  may  be  broken  by  the 
ice,  and  large  quantities  of  the  material  which  has  accumulated  behind 
themwoold  come  into  the  channel.  Of  the  United  States  dikes  requir- 
ing repair,  those  most  in  need  of  it  are  a  portion  of  the  half  dike  on 
Mulls  Island  opposite  Goeymans,  Shad  Island  Bike,  a  portion  of  the 
Cedar  Hill  Dike  at  Poplar  Island,  about  2^000  feet  of  Winnies  Dike,  and 
the  three  sections  of  the  Papscanee  dikes  on  the  Overslangh;  Uie  New 
York  State  dike  at  Cuylers  Bar  needs  some  repairs  now,  and  will  need 
extensive  repairs  in  a  few  years. 

This  improvement  has  been  under  the  local  charge  of  Mr.  B.  H. 
Talcott,  assisl^t  engineer,  who  has  w^  and  &ithl^y  discharged  the 
duties  assigned  to  him. 

I   Thia  work  la  in  tiie  colleotiou  district  of  New  York,  Albiuiy  being  a  port  of  entry. 


Money  ttatemmt, 

July  1, 1896,  balance  nnexpended   9606,996.09 

Amount  appropriated  by  Bundxy  oivil  act  approved  Jnne  4,  1897   475, 000. 00 


1,083, 996.00 

June  30, 1897,  amount  expended  dnriug  fiscal  year   676,  iSS.  52 


July  1, 1897,  balance  unexpended   507, 556. 57 

July  1,  1897,  outstanding  Imbilitiea  $118,610.33 

July  1,  1897,  omoant  covered  by  uncompleted  contracts   350,897.93 

  iSSf 006. 26 

July  1, 1897,  balance  available   d8M9^l 


'Amount  (estimated)  required  for  completion  of  existing  project   160,406.86 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899   160^406.56 

Submitted  in  compliance  vrith  renuiremeuts  of  sections  2  of  river  and 

hurbor  acta  of  1660  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 
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AHOUHTB  AFPBOPRIATBD. 


Act  of— 

Jqdo  30, 1834   470,000.00 

July  2,  1836   100,000.00 

March  8, 1837   100, 000. 00 


Act  of— 

Jal77,18S8   «100,000.00 

Atigii8t80,1853........  SO,  000. 00 

ToUl   430^000.00 


AMOUNTS  APPBOPRIATKD  DHDBK  PBOjaCT  OF  1867. 


Act  of— 

Juiie28, 1864,  aUotment.  $33, 000. 00 

Jtme^,  1866   BO,  000. 00 

Maich  3, 1867    305, 188. 00 

July  ^,  1868   86,000.00 

April  10, 1860   89,100.00 

July  11, 1870   40,000.00 

March  8, 1871   40,000.00 

JuuelO,  1872   40,000.00 

March  3, 1873   40,000.00 

June  23,  1874    40,000.00 

Maroh3,lS75   40,000.00 

Aagtut  14, 1876   60, 000. 00 

Jane  18,  1878   70^000.00 


Act  of— 

March  3, 1879   «30,  000. 00 

June  14,  1880   20,000.00 

March  3, 1881   16,000.00 

August  2, 1882   10, 000. 00 

July5,1884    30^000.00 

August  5, 1886   26, 360. 00 

August  11,  1888   75, 000.00 

Baptember  19, 1890   150, 000. 00 

Total   1,278,538.00 

BeoelTod  from  other  sources.  792. 67 


Totri  I,279^83a67 


AMOUITT8  JLPPBOPRUTID  UUDKB  FBBSKKT  FROJBCT. 


Act  of— 

July  IS,  1882   $187,800.00 

March  3, 1893    600,000.00 

August  18, 1894   146, 000. 00 

March  3. 1895   60^  000. 00 

Amount  expended  te  June  30, 1887  


Aotof- 

June  11,  1896   »480^  000. 00 

June  4,  1897   475,000.00 

Total   2,287,600.00 

  1,779,948.43 


Ahatraot  of  propoaaltfor  otmstructing  and  repairing  dilc«$  in  the  Sudeon  Biver,  New  York, 
received  in  reeponee  to  a^erOeement  dated  Juljf  10, 1S96,  and  opened  Augiut  15, 1896, 
by  Col.  G.  L.  QiUetpie,  Corp*  ofBngimmn. 


Khds  of  bidder. 


Spurin  &  Freaton  , 

DsTidV.  Howell  

The  IntemfttiuiialUeiitrMtliigCo. 

John  L.  Grim  

J.  &r.  Kelly  

Wm.  D.  Fuller  

William  Pwrott  

Fmk  Pidg«on  


Fine  or  epnic«  piles, 
107,000  QneKT  ?eet. 


Per 
Uaesr 

fiiwt. 


JhJDOont. 


•0.271 

.18 
.15 
.121 

f 

.14 


$2B,«26.00 
19.260.00 
16,060.00 
18,042.50 
19. 795.  00 
12, 438.  75 
12,805.00 
HS8D.00 


yellow  pine  sqnsn  ^Tie-rods  and  Bccew* 
timber,  125,500    i      bolta,  S8,000 
feetB.M.  ponnds. 


Fer 
1,000 

feet 
B.U. 


Amonot. 


•38.00 
44.00 

88.00 
38.00 
40.00 
88.00 
85.00 
88.00 


•4, 760. 00 
5, 522. 00 
4,769.00 
4,760.00 
6,020.00 
4,769.00 
4,892.50 
4,7601 00 


Per 
poaod. 


•0.05 
.06i 
.06 
.03] 
.04 
.04 
.04 
■  041 


AnMNnit 


•i,Maoo 

2,470.00 
2,280.00 
1,125.00 
1,520.00 

i,eao.oo 

l,ft20.00 
!,»».« 


Fame  of  bidder. 


Bpearin  Sl  Preston  

IJ*rtdV.  Howell  , 

The  IstemitionalContnctinffCo 

John  L.  Grim  

J.j£  P.  Kelly  

Wm.D.  Fuller  

WiUuni  Pwrott  

Frank  Pidgsan  


Drift-bolts,  spikes, 
»nd  wsshers, 
24,000  pounds. 


Per 
pound. 


•0. 


1.04 
.OH 
.05 
.031 
.04 
.04 
.04 
.041 


Amonnt. 


•000.00 
1, 080.00 
1,200.00 
900.00 
960.00 
960.00 
960.00 
1,080.00 


Bubble  stone,  4,000 
cable  jHU. 


i  ToM. 


'*^^!"°  Amount  , 


•1.00 
1.18 
1.35 
1.06 
1.35 
.94 
.00 
LOO 


•4, 000.00 
4,720.00 
5,000.00 
4,200.00 
5,400.00 
8,760.00 
8,000.00 
4,400.00 


•41.054.00 
83,052.00 
39,290.00 
24,936.50 
82,695.00 
23,447.75 

022, 777. 90 
27,084.90 


a  Lowest  bid. 


Digiiized  by 


Google 


1008     B£POBT  OF  THE  CHIEF  OF  ENGINBEKS,  U.  S.  AKMY. 


CONTRACTS  IN  FOBCS. 

ContinuiogctnitTact  with  P.  Sanford  Bobs,  dated  December  19,  1892,  approred  hj 
the  Cliief  of  Engiueera  February  10, 1*<93,  for  reniovinir  rock  aod  sand  covering  from 
Die  channel  between  Coxsackie  and  State  Dam  at  Troy:  $25,000  allotted  fVvni  act 
Jaly  13,  1892;  $165,000  from  act  March  3,  1893;  $45,000  item  act  August  18,  1894; 
$200,000  A^m  act  March  2, 1895;  9260,000  &'om  act  Jnne  11,  1896,  and  $215,000  from 
act  Jane  4, 1897. 

Continuing  eoutract  vith  Edwardi,  Howlett  &  TliomMiHi,  dated  December  3S, 
1893,  approTed  by  the  Chief  of  KngineerB  March  2, 189S,  for  conBtmetion  and  repair 
of  dikes,  and  for  dredging  botweeu  Cozsackie  and  State  Dam :  $135,000  allotted  m>m 
actJuly23,  1892j  $309,000  f^om  act  March  3,  1893;  $90,000  iVom  act  August  18, 1894; 
$2^,000  from  act  March  2,  1895;  $180,000  from  act  June  11,  1896,  and  $220,000  from 
act  June  4,  1897. 

Supplementary  oontraot  with  EdvtailB,  Howlett  &  Thompson,  dated  February  19, 
1887,  for  modification  in  price  for  dredging  heavy  material  under  above  contract. 

Contract  with  William  Farrott.  dated  September  11, 1896.  approved  by  the  Chief 
of  Engineers  September  30, 1896,  for  conatniotius;  and  repairing  dikes  in  the  Qndaon 
River;  work  to  begin  OctoWl,  and  to  be  Mmphited  by  Deoember  1,1886;  coEtended 
to  December  1, 18^. 


COIOnBCIAL  STATISTICS. 

The  importance  of  the  Hndson  ae  a  great  waterway  of  commerce  is  apparent  when 
it  is  kuown  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it 
absorbs  all  the  traffic  of  the  Erie,  ChaQiplain,  and  Delaware  and  Hudson  ouiala, 
besides  the  great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newburg,  and  the 
Erie  coal  trade  at  Piermont.  The  average  seasmt  of  navigation  of  the  river  is  240 
days  and  that  of  the  canals  220  days. 

The  Erie  Canal,  extending  from  Albany  to  Buffalo  on  Lake  Erie,  a  diatanee  of  352 
milee,  with  a  difference  of  level  of  577  feet,  and  to  Oaw^ga,  on  lake  Ontario,  con- 
nects the  Great  Morthem  Lakes  with  the  Hudson  Biver  and  brings  in  immense  com- 
merce from  the  Northwest  and  Canada.  Tlie  principal  items  ofthls  commerce  are 
lumber  and  grain. 

The  Cliamplain  Canal,  69  miles  long,  connects  Lake  Champlain  with  the  Hudson 
Biver.  This  lake,  which  is  93  feet  above  tide  of  the  Hudson,  and  whose  waters  flow 
into  the  St.  Lawrence,  is  coimected  by  the  Chambly  Canal  with  the  St.  Lawrence 
River  below  Montreal.  The  principal  items  of  toona^  on  this  canal  are  lumber  and 
iron  ore.  The  above  canals,  with  575  miles  of  Biibsidiaries,  constitute  the  New  York 
State  canals.  The  Erie  Canal  enters  the  Hudson  by  three  tide-water  looks— one  at 
the  foot  of  Twenty-third  street,  West  Troy ;  one  at  the  foot  of  Eighth  street,  West 
Troy,  and  a  third  at  the  lumber  district,  Albany. 

The  Champlain  Canal  enters  the  river  at  Waterford,  3  miles  above  the  State  Dam, 
and  boftts  are  looked  through  the  dam  to  tide  water.  It  is  also  connected  with  the 
Erie  Canal  and,  ttiroagh  ita  tide-water  locks,  with  the  Hudson  River. 

The  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Rondout  Creek  at 
Roudout,  M.  Y.,  and  brings  the  anthracite  coal  country  at  Honesdale  and  the  Dela- 
ware River  into  water  eommnnication  with  the  Hudson.  The  principal  items  of 
tonnage  on  thla  canal  are  C04I,  binestone,  and  cement.  Aside  from  the  above  feeders 
to  the  commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large  tide- 
water coal  depot  at  Newburg,  where  also  the  Erie  Railroad  has  a  tenniniu  point 
and  transfers  large  quantities  of  freight  by  boat  across  the  river.  The  Erie  Haiuroad 
also  has  a  coal  depot  at  Piermont,  20  miles  above  New  York,  where  preparations  are 
being  made  to  handle  a  very  large  supply. 

The  following  statistics  iuclu&  the  tonnage  received  at  all  pointa  above  SpnytMi 
Dnyvil  Creek  and  of  the  local  shipment  between  points  on  the  river;  only  that 
fihipi>ed  is  ci-edited  to  the  points  from  which  it  was  shipped,  no  entry  being  ma«io  to 
the  total  tonnage  of  the  amount  received  at  local  points  from  other  local  pointa. 
The  total  tonnage  also  includes  'all  through  freight  shipped  from  points  up  the  river 
that  passed  the  month  of  Spuyten  Dayvil  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  total  ton- 
nage are  ice  and  brick.  The  capacity  of  the  ice  houses  on  and  adjacent  to  the  river 
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exceed  4,000,000  tone,  and  amount  genexallj  lurreeted  ^500,000.  The  brick  moita- 
Akctored  on  th^  river  exceeds  860,000,000. 

Total  tonnwre  oi  all  Bhipping  pointa  on  the  Hadson  Btrw  during 

not  inolading  the  tonnage  coining  tbrongh  State  oanala  tons . .     16, 033, 309 

Value  of  same   $378,196,004 

Total  tonnage  coming  to  and  leaving  tide  water  tiirough  State  ciinala, 

1889  tone..  2,066,366 

Valueofaame   960^143,862 

G  rand  total  tonnage  of  the  Hudson  Birrar,  inclnding  (be  tonnsgo  throogb 

State  canals  tons. .     IT,  089, 876 

Value  of  same  $438^339,846 

This  does  not  include  the  value  of  Teasels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Namber  of  transportation  companies  for  passengers  or  freight,  not  inolnd- 

ing  steamboats  or  pleasure  boats   30 

Tot^  number  of  passengers  carried,  1889   6, 00^  000 

Total  population  along  the  river,  1800   460,000 

The  amount  of  commerce  of  the  section  of  the  river  within  the  limits  of  the 
improvement  now  in  progress,  for  the  season  of  navigation  of  1896,  is  estimated  at 
about  6,30^000  tons,  and  eonsisted  principally  of  merohandise,  lumber,  iron  oro,  salt, 
grain,  brick,  hay,  and  ice,  but  includes  all  products  of  the  foresl^  mines,  agriculture, 
uid  manufacture,  with  a  total  estimated  valuation  of  about  $106,400,000.  These 
fipires  do  not  varjr  materially  from  those  reported  for  the  season  of  1895. 

In  connection  with  the  ahoveatatementattention  la  iuvited  to  the  following  testi- 
monial of  the  Kooan  line,  received  July  10,  1896,  viz: 

"Your  esteemed  favor  of  the  16th  instant  at  hand  and  noted.  Regarding  the  bene* 
fits  this  line  has  reaped  from  the  improved  channel  would  say  that  they  are  Incal- 
enlable.  As  you  are  already  aware,  tne  propellers  of  this  line  are  the  deepest-draft 
vessels  that  navigate  the  Hudson  River  from  the  city  of  Hudaou  to  Albany.  Prior 
to  the  improvements  to  the  river  we  were  compelled  almoat  doily  to  send  our  large 
steamboats  (drawing  12  feet  of  water)  on  raising  tide  to  enable  them  to  clear  all  the 
ahoal  spots  from  this  city  to  Stuyveaant.  lu  numerooa  instances  when  we  have  sent 
oar  boats  away  on  raising  water  they  have  grounded,  and  as  a  result  broke  propeller 
wheels.  For  the  past  year  we  have  been  sending  our  large-draft  propellers  fnm 
here  on  dead  low  water,  and  their  progress  is  unimpeded.  The  result  of  tho  recent 
improvements  means  to  this  concern  an  actual  saving  of  thousands  of  dollars  annually. 
We  have  been  enabled,  oa  a  result  of  the  deepenea  channel,  to  lower  our  insurance, 
save  the  breaking  of  propeller  wheel,  the  cost  of  outside  power,  wear  and  tear,  and 
hulls,  and  machinei^,  etc.  To  its  the  improvements  are  a  grand  thing,  and  should 
the  channel  remain  in  the  excellent  oondiuoa  in  which  it  now  is  no  trouble  will  be 
experienced  firom  gronndiBg." 

ComnuroM  ttaUetioB  of  the  port  of  Atbansf,  N.  7.,  prom  July  1,  t896,  to  July  1, 1897. 

Amount  of  revenue  collected   $112, 054. 99 

Value  of  all  imports   176, 801. 00 

Value  of  all  exports   133. 00 

Atofeawnt  of  tt«  »«»b«r  aitd  tonnage  ofallve»$el$  beUmgittg  to  the  port  o/Albamy,  July 

1, 1897. 


Number. 

Rngietored 
toDuage. 

1S6 
31 
ftl 

tss 

15,414.40 

2,206.14 
l(l,g7ft,S7 
13,797.96 

£N0  97  64 
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Bridges  acrou  ike  Budton  Biver. 

The  followiog  table  givea  tbe  location  and  essential  featona  of  all  the  bridge* 
wbich  cross  the  line  of  navigation  of  the  river : 


HsBW  and  location  of  biidgs. 

Draw 
Span. 

Truth 

Inolev 

In   1- 

in  ewin 
draw. 

Hal^tof 
bottom 
chord  above 
mean  high 
vatef* 

DeUvaro  and  Hndwm  Ballroad  Brideo  at  Bridge  Avenne,  Ttov, 

■  ■  ■ 
Ft.  in. 

198*  0 
358  0 

m  0 

375  0 
400  0 

Ft  in. 

«1  S 
104  0 

110  / 

115  4 
169  8 

Ft.  in. 
SS  B 

»  e 

U  S 
S8  1 

sa  7 
1»  • 

Congreu  street  Bridge,  Trov,  N.  T.  b  

Nev  York  Central  and  Hadeoo  River  Bnilroad  Upper  Bridge, 

Albany,  S.Y.c  

Sow  York  Central  and  Hodaon  River  Pauenger  Ballroad  Bridge, 

Albany,  N.  Y.d  

aRaOroad,  wagon  and  passenger  bridge;  Iron,  on  atone  piera;  drawplor  on  land,  eaat  ahnv;  the 
only  opening  tbrongli  which  boate  ply  fa  68  feet  6  Inches  in  clear  from  dock  line,  east  shorej  draw 
opened  by  steam  power;  4  piers  In  main  channel  of  the  river  eaat  of  Starbnok  Island;  respective 
widths  in  clear  between  piers.  170  feet  6  inches,  17S  feet  0  inches,  173  feet  6  inches,  and  100  fleet  to 
east  shore  line  of  Starbuck  Island;  2  piers  In  channel  of  river  west  of  Starbnck  Island;  width  in  dear 
fttnn  west  shore  line  of  Starbook  lalaod  to  first  pier,  190  feet  5  inches;  between  first  and  seoradplwa, 
17?  feet  S  inches,  and  from  second  pier  to  Green  Island  Dock  line,  SB  feet  6  Inches,  making  6  plera  ia 
river  at  right  angles  to  direction  of  stream. 

bWsgon  and  passenger  bridge;  double  draw,  opened  by  hand  power;  iron,  on  stone  plera,  slishtly 
obliqne  to  direction  of  itream ;  2  piers  and  drawider  in  river ;  width  in  clear  from  eaat  pier  to  dock, 
205  net  8  inches;  width  tn  clear  from  west  pier  to  West  Troy  Sbore  line,  210  feet. 

cBailmad  freight  bridge;  double  draw,  opened  by  steain  power;  Iron,  on  stone  piers  at  rigbt 
angles  to  direction  of  stream i  4  piers  and  drawpier  in  river  between  bulkhead  lines;  respectCve 
widths  in  clear,  140  fMt,  170  f^et.  and  170  feet,  commnuclnK  at  Colnmbia  pier  dock  line. 

dR^road  and  passenger  bridge;  doable  draw,  opened  by  steam  power:  Iron,  on  atone  plera  at 
right  angles  to  direction  of  stresm;  4 piers  and  dritwpler  in  river-,  respective  widths  in  otoar,  14S 
feetS  inobee,  175  feet,  175  feet,  and  110  feet,  commencing  at  Columbia  pier  dock  line. 

e  Wagon  and  passenger  bridge;  doable  draw,  opened  by  steam  power;  Iron,  on  stone  plera  at  right 
angles  to  direction  of  stream ;  2  plera  and  drawpier  in  river;  wlutb  In  clear  from  west  pier  to  Qnaj 
street  dock  line,  18B  feet  3  Inohes ;  width  in  clear  from  eaat  pier  lo  shore  line  pier,  380  feet  3  Inehea. 

/ITodiawi  railroad  bridge;  Iron,  ontrtm  piera,  -with  atone  foondatlona,  at  right  anglM  to  atiHiBi 
ipleisinrivari  ft5paiia,Mfoet,U5fBat,NeflMltUftftet,aiidB4Bft«t|  caBtUercrMlfh 


£  a. 

mPBOTEMENT  OF  HARBOR  AT  SAUGERTIES.  NEW  TOBK. 
[This  work  waa  In  charge  of  Ma).  H.  U.  Adams,  Corps  of  Engineers,  to  Uarch  81, 1887.] 

The  harbor  of  Saugerties  is  formed  by  the  month  of  Esopna  Greek, 
which  empties  into  the  Hudson  Eiver  on  its  west  shore  about  100  miles 
above  Hew  York  City.  The  creek  is  from  180  to  500  feet  wide,  and  is 
navigable  for  about  three-fourths  of  a  mile  from  its  mouth,  above  which 
point  are  rapids  and  a  dam.  The  natural  depth  within  the  creek  was 
7  feet  or  more  at  mean  low  water,  but  a  broad  bar  at  the  entrance  had 
but  3  feet  depth.  Efforts  had  been  made  by  citizens  to  deepen  the 
harbor  entrance  by  permanent  works  previous  to  1887,  but  without 
permanent  benefit. 

The  mean  rise  and  foil  of  tides  at  Saugerties  is  about  4  feet. 

PROJEOT  FOB  IIMCPBOTBHENT. 

The  river  and  harbor  act  of  1882  ordered  a  survey  of  this  harbor. 
The  report  upon  tbe  survey  submitted  plans  and  estimates  for  making 
the  channel  7  feet  deep  at  mean  low  water  and  100  feet  wide  bv  buil<Ung 
parallel  dikes  and  dredging  between  them.  (Annual  Beport  of  tiieOhiw 
of  Engineers  for  1884,  p.  716.) 
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The  plans  were  slif^htly  modified  as  to  location  in  1887,  before  work 
was  bc^n,  and  the  estunates  presented  at  that  time  were  as  follows: 


North  dike,  2,800  feet  long  $19, 320 

Sonth  dike,  2^300  feet  Ions   18^  400 

Dredginff  30,000  oabio  yanu,  at  25  cents   7, 600 

Contmgcoiciea,  etc.,  abont  16  per  cent   6, 780 


Total   53,000 


In  the  meantime  a  channel  200  feet  wide  and  8  feet  deep  had  been 
dredged  through  the  entrance  by  the  State  of  New  York,  29,000  cubic 
yards  of  sand  having  been  removed,  and  in  1887,  when  work  by  the 
United  States  was  Mgnn,  the  available  depth  in  this  channal  was 
about  7  ieet  at  mean  low  water. 

June  30, 1892,  after  $42,000  had  been  appropriated  for  and  expended 
npon  this  work,  the  dikes  and  chaauels  were  completed  practically  as 
designed.  The  north  dike  was  2,058  feet  long,  tbe  south  dike  2,363^ 
feet  long,  and  the  water  way  between  them  2(j0  feet  wide^  fbr  160  feet 
of  which  there  was  a  depth  of  9  feet  at  mean  low  water. 

Subsequent  appropriatious  have  been  applied  to  repairing  and  main- 
taining the  dikes  and  to  maintaining  or  slightly  increasing  the  width 
of  the  channel  by  removal  of  rocks  and  by  dredging. 

ISo  surveys  have  been  made  since  1895,  when  the  ohannel  between 
the  dikes  was  8  feet  deep  at  mean  low  water  and  fully  200  feet  wide.  The 
dikes  were  generally  in  fair  condition,  but  the  south  dike  needed  some 
repairs  at  several  points. 

OPERATIONS  DTTRINQ  THE  FISCAL  YEAR  BNDINO  JUNE  30,  1897. 

In  the  month  of  July,  1896,  specifications  were  prepared  and  adver- 
tisements made  by  public  notice  for  bids  for  Aimishing  materials  in 
place  for  repairing  the  sonth  dike.  Proposals  were  received  and  opened 

August  3, 1896.  With  the  approval  of  the  Chief  of  Engineers  the  con- 
tract was  awarded  to  Frank  Fidgeon,  the  lowest  bidder,  and  signed 
August  19, 1896. 

Work  on  the  repairs  was  begun  September  8  and  completed  October 
31, 1896. 

The  total  amount  of  material  used  was  as  follows,  viz: 


Piles  driven  and  aawedoff  ...linear  feet..  8,541 

Timberplaoed  feetB.M..  6,625.4 

Screw  bolls  nsed  poanda..  1,458.09 

Drift  bolts  used  do   513.75 

Stone  filling  placed,  at  a  total  cost  of  $2, 632. 21  onbio  yards. .     651. 50 


A  small  break  in  the  north  dike  was  also  repaired  under  agreement 
with  Frank  Fidgeon  at  a  cost  of  $161.80. 

PBBSBNT  CONDITION  OF  THE  DCPBOTEMENT. 

The  dikes  fue  both  in  good  condition,  except  for  the  natural  deteriora- 
tion of  the  timber  work  and  tops  of  piling,  which,  being  always  out  of 
water,  except  in  either  a  freshet  in  the  creek  or  extremely  high  storm 
tidea^  have  become  much  decayed  and  will  soon  roquire  extensive 
repairs. 

There  is  no  survey  of  later  date  than  September,  1895,  and  nothing 
definite  can  be  said  as  to  the  exact  condition  of  the  channel.  The  pilots 
on  the  steamboats  which  use  the  channel  report  that  the  depth  has 
certainly  held  its  own  since  the  last  survey,  and  that  there  has  been  an 
improvement  if  there  has  been  any  change. 
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The  only  complaint  made  is  of  the  channel  inside  the  Groek,vhete, 
owing  to  sharp  bends,  navigation  is  difficult. 

FBOPOSED  OPEBATIOira. 

The  project  for  the  improvement  is  completed.  No  flirther  work  is 
proposed  except  for  the  maiiiteuauce  of  that  already  done.  The  aver- 
age annual  cost  of  maintaining  the  improvement  is  estimated  at  $2,500. 

The  available  funds  are  so  small  tliat  it  is  not  proposed  to  use  t^em 
at  present,  unless  in  case  of  emergency  for  maintaining  the  dikes. 

Saugertiea  ia  iu  the  collection  district  of  Albany,  of  irhlch  Albany,  N.  T.,  ia  the 
port  of  entry.   The  nearest  UKht-hooBe  ia  at  the  harbor  entrance. 

Monejf  ttatemmt. 

July  1, 1896,  balance  unexpended   93,866.03 

June  30,  1897,  amonnt  expended  during  fiscal  year   3, 523, 33 

July  1, 1897,  balance  unexpended   341. 70 

{Amount  that  can  be  profitably  expended  in  fiscalyear  rading  June  30, 1899     2, 500. 00 
Snbmitted  in  compliance  with  TeqnirementB  of  seotionB  3  of  rlTer  and 
harbor  acta  of  1866  uid  1867  and  of  sundry  oivil  act  of  Jnne  4, 1897. 

Appropnations  for  improving  the  harbor  at  Sangerties,  K.  have 
been  made  as  follows : 


AnjillMtloii. 


Conatrnetlag  BOith  dffce  in  1S87. 

Do  

BegliiiiInK  nortb  d1k«,  dndging. 

Completlag  nortii  dike  

RMairiDxllkea  and  diedglng. . . 

Do  

Do  


Jul;  6.18U 
Aug.  5,1886 
AufT.  11. 1888 
Sept.  10. 1800 
July  18,18m 
Aug.l7,UH 

Jane  t,im 


Total 


Amount  expended  to  Jane  30j  1897, 964,168. 80. 


Absiraet  of  propo$aU  for  repairing  dike  at  SaHgertiea  Httrhor,  New  Torh,  reeeiMd  <i» 
rename  to  publie-noUee  advertieanent  tf  ten  daga  and  opened  Avgmt  3, 1896,  (jr  JUi^. 
B.  M.  Adams,  Corps  of  Engtneert. 


Artioloo. 


Round  piles  drlTen  <4,900  lioear  feet)  linear  feet.. 

yellow  pine,  ntt«d  In  place  <4,S00  fuet  B.  U.). .1,000  feet  B.U.. 
Screw  bolts,  heads,  nnto,  imd  WMhers,  in  WOTk  {MO  pounds), 

pound   

Driftbolts,  in  work  (SODpoaads)  pound.. 

StoDo  for  tilling  and  bnlldlng  up  dlko  (000  cnblo  yards),  dnbio 

yard  


LRwikPldgWB.*;^  SpeariB  &Pm. 


Total  bid. 


Per 
unit. 

Amount. 

1 

Per 
unit. 

Amonnt. 

«0.]8 
i0.00 

*810.00 

m.0Q ; 

«0.2S 
U.00 

»I.12S.0O 
17X00 

.00 
.05 

54.00  ! 

».oo  1 

,08 
•03* 

ST.W 
17.50 

1.10 

680.00  ' 

1.75 

1,060.00 

zsn.DO 

e  Loweat  bid. 
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CONTRACT  rN  FORCK. 

Witii  Frank  Pidgeon,  dated  Angnst  19,  1896,  approved  by  the  Chief  of  Engineers 
AngDst  31,  1896,  for  repairs  to  the  south  dike,  at  oost  of  ^,721.  Work  was  begun 
September  8  and  completed  in  Xorember,  1896. 


COMMBItCIAL  aTATIBTICS  FOR  TICK  CALXNDAS  YBAIt  1896. 

The  nnmber  of  boats  employed  in  carrying  freight  and  passengers  is  25,  witii  a 
total  tonnage  of  4,500  tone.  The  Bangerties  and  Kew  York  Steamboat  Company 
has  a  daily  line  to  New  York,  and  there  is  a  steamboat  connection  with  Bonaout 
and  HadsoQ. 

Tlie  following  table,  which  gives  the  total  tonnage  and  estimated  valne  of  the 
freight  carried  in  1896  by  Tessela  doing  flighting  in  the  harbor,  shows  a  large 
decrease  in  the  traflEtc  leported  for  1895.  This  is  »o  conn  ted  for  by  the  stoppage  of 
the  manufacturing  establishments  on  acconnt  of  the  depression  and  business  tronblea. 


Chiftf  articles. 

Tona. 

Kfltimated 
vnltts. 

100,000 
10,000 
2,500 
5,000 
2,800 

$1,200,000 
30,000 
26,000 
500,000 
14,500 

Coal  

120,800 

1,770,000 

The  above  figures  show  a  decrease  in  tonnage  of  fteights  of  ^,000  tons  below  the 
amount  reported  for  1895. 
The  total  nunilier  of  paasengers  carried  is  estimated  at  20,000. 


E  3. 

IMPROVEMENT  OF  HABBOB  AT  RONDOUT,  NEW  YORK. 

[This  work  wbb  In  churge  of  Haj.  H.  U.  AAwns,  Corps  of  Englneerg,  to  March  31, 1607.] 

Xbe  harbor  of  Bondout  is  at  the  month  of  Kondout  Greek,  which 
empties  into  the  Hudson  Biver  on  the  west  side,  about  90  miles  above 
New  York  City.  The  creek  is  a  tidal  stream  from  tbe  entrance  to  the 
first  lock  of  the  Delaware  and  Hudson  Canal,  a  distance  of  3  miles. 
Tbe  mean  rise  of  tide  is  about  4  feet. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  without  permanent  benefit.  In  compliance  with  a  reso- 
lution of  tbe  Hoaseof  Kepresentatives,  of  June  28, 1869,  a  report  upon 
the  barbor  was  submitted  containing  plans  and  estimates  of  cost  for 
its  improvement  (Annual  Report  of  the  Chief  of  Engineers  for  1^9,  . 
p,  393],  baBcd  ou  such  information  as  could  be  obtained  fix>m  the 
United  States  Coast  Survey  charts  and  other  sources. 

The  river  and  harbor  act  of  1871  provided  for  a  survey  of  the  har- 
bor, which  was  made  in  the  same  year.  The  report  upon  this  sui*vey, 
dated  January  26,  1872  (Annual  Beport  of  the  Chief  of  Engineers, 
1872,  p.  810),  submitted  a  plan  for  making  a  channel  100  tlset  wide  and 
14  feet  deep  at  mean  low  water,  through  the  harbor  entrance  (about 
3,000  feet),  protecting  the  same  by  two  parallel  {Ale  dikes,  with  a 
branch  dike  on  the  north  or  upstream  side  of  the  entrance  to  guide 
the  down  current  of  the  Hudson  near  the  west  bank  into  a  direction 
nearly  coincident  with  the  current  from  the  creek"  (as  stated  in  the 
report  of  186U). 
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The  coat  was  estimated  as  follows: 


Drodgiog,  48,000  eabio  yards,  at  30  cents.'. 
ContugemdM  and  engueering,  16  p«r  e«nt 


North  dike,  748  yards  long. . . 
Branch  dike,  604  yards  long. 
South  dike,  1,277  yards  long 


$41,600 

34,400 
59,600 
14,400 
22,500 


Total 


172,500 


The  estimated  lengths  of  the  dikes  were  coiisidered  approximate,  the 
lengths  actually  necessary  to  be  determined  as  the  work  progressed. 

Work  under  this  project  was  begun  in  1872,  after  the  first  appropria- 
tion had  been  made,  and  the  project  was  completed  in  1880,  the  north 
dike  being  made  1,800  feet  long,  the  branch  dike  1,000  feet  long,  and 
the  south  dike  (including  400  feet  of  single  piling)  2,800  feet  long, 
with  a  spur  330  feet  long  to  the  light  house.  The  width  of  waterway 
between  the  dikes,  at  the  entrance,  was  made  about  350  feet;  59,800 
cubic  yards  of  material  had  been  dredged,  and  as  a  result  the  channel 
from  the  creek  to  the  Hudson  fiiver  was  reported  to  have  13^  teat 
depth  for  50  feet  wide,  12  feet  depth  for  100  feet  wide,  and  10  foet  depth 
for  200  feet  wide.  At  the  entrance  the  12-foot  channel  was  over  300 
feet  wide.  This  work  bad  been  accomplished  at  a  cost  of  990,000  (not 
incladingthe  repairs  made  under  special  allotments  of  $1,000  in  1875); 
it  was  found  that  the  dikes  were  not  required  for  the  fiill  length  origi- 
nally designed,  and  the  prevailiug  prices  for  the  work  were  much 
lower  during  the  period  of  construction  than  they  had  been  before. 
The  dikes  were  all  built  to  mean  high-tide  level  except  600  feet  of  tiie 
south  dike,  west  of  the  light-house,  which  was  origliudly  built  to  half 
tide,  but  was  raised  by  crib  work  in  1882. 

The  dikes  are  covered  by  every  unusually  high  tide  and  by  freshets, 
fwd  it  has  been  found  necessary  to  mark  them  by  high  piles,  Mid  to 
drive  fender  piles  along  their  faces  to  enable  vesBels  to  enter  the  harbor 
in  safely  daring  high  water. 

Appropriations  since  1880  liave  been  applied  to  repair  of  the  dikes, 
removing  decayed  and  damaged  timbers,  replacing  stone  filling  after 
settlement,  driving  fender  piles  and  renewing  them  nearly  every  yew. 

In  1884  a  small  amount  of  dredging  was  done  and  150  Unear  feet  of 
the  south  dike,  at  the  outer  end,  was  taken  up  at  the  request  of  bi^t- 
men,  who  thonghtthat  a  wider  entrance  was  necessary  for  tows  entering 
during  flood  tide.  The  increased  width  was  obtained  and  desired;  sub- 
sequent surveys  indicated  that  it  was  probably  at  the  expense  of  a 
tendency  to  form  a  shoal  at  that  point,  and  it  has  been  proposed  to 
extend  the  south  dike  whenever  fands  are  available  for  the  purpose. 

In  1889  the  necessary  repairs  were  estimated  to  cost  $25,000,  which, 
with  $101,500  already  expended,  would  make  the  total  cost  $126,500. 

July  1, 1896,  the  entrance  channel  was  12  feet  deep  at  mean  low  water 
for  a  width  of  70  feet  or  over,  and  the  channel  of  10  feet  depth  was  150 
feet  wide;  there  was  a  narrow  channel  close  to  the  norui  dike  with 
slightly  more  than  13  feet  available  depth. 

Sketches  showing  the  work  in  Bondoat  Harbor,  New  Tork,  were 
printed  in  the  Annual  Beports  of  the  Chief  of  Bngineers,  as  follows : 
Beport  of  1880,  page  494 ;  Beport  of  1885,  page  698. 

OPERATIONS  DTJBINO  THE  PISOAL  TBAR  ENDING  JTJNE  30,  1897, 

There  was  no  work  done  on  the  improvement  during  the  year. 


Considering  their  age,  the  dikes  are  generally  in  fair  condition,  with 
the  following  exceptions:  The  outer  end  of  the  north  dike,  which  was 
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damaged  by  collision  with  one  of  the  large  steamers  plying  in  the  har- 
bor, which  carried  away  a  portion  of  the  rack  of  fender  piles  and  abont 
25  feet  of  the  front  of  the  pile  dike;  about  50  feet  of  the  channel  face  of 
the  branch  dike,  where  the  piling  and  timber  have  been  broken  by  the 
heavy  ice  at  the  time  of  the  breaking  up  in  the  spring  of  1896;  about 
400  feet  of  4he  north  end  of  the  same  dike,  where  the  old  timber  is  almost 
entirely  gone  on  the  channel  face  and  the  stone  filling  has  settled  con- 
siderably; about  300  feet  of  the  sonth  dike,  where  the  stone  filling  bos 
settled;  and  a  small  break  in  the  single-pile  dike  connecting  the  south 
dike  with  the  crib  dock,  which  was  made  by  a  drifting  canal  Doat  in  the 
spring  of  1806. 

The  channel,  dredged  to  14  fbet  deep  at  mean  low  water,  had  at  the 
tune  of  the  last  examination  (November  14,  1896)  a  depth  of  14  feet, 
with  at  least  40  fleet  width ;  the  12-foot  channel  was  90  feet  wide,  and 
the  10-foot  channel  175  feet  wide.  These  results  show  a  materifU  deep- 
&amg  of  water  since  the  survey  of  1895. 


PROPOSED  OPEBATIONS. 


The  approved  project  for  this  work  is  completed,  bnt  ficeqaent  repairs 
of  the  dikes  and  probably  some  extension  of  the  sonth  dike  and  occa- 
sional dredging  will  be  required. 

It  is  proposed  to  make  the  necessary  repairs  to  the  dikes  where  the 
breaks  have  occurred  and  to  refill  the  sections  with  stone  where  it  has 
settled. 

Rondoat  Harbor,  K«w  York,  is  in  the  colleotloii  district  of  "Sow  York.  The  neaTest 
light-house  is  at  the  harbor  entranoe,  and  the  nearest  work  of  defonse  is  Fort  Colum- 
bus, Kew  York  Harbor. 

Monet/  statement 

July  1, 1896,  balanoe  unexpended   $4, 827. 58 

June  SO,  1897,  amount  expended  dnring  fiscal  year   35. 72 

Jnly  1,  1897,  balance  unexpended   4,791.86 

{Amount  (estimated)  reqntred  for  completion  of  exiatintr  project   7, 500.00 

Amountthat  can  beprofitably  expended  iafiscalyearendingJiineSO,  1899  7,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  harbor  at  Bondout,  Y.,  have  be^ 
made  as  fbllows: 


AppUoBUan. 


BegioDing  north  dlkft  

Complallng  north  dike,  begliining  branch  dike,  and  ropafrs. 

Repaira  

Completfiig  branch  dike,  beginning  south  dike,  and  rspain. . 

CompletiDK  Bonth  dike,  diedging,  iuad  repairs  

Repairing  dikes  

Do  


Do  

Do  

Do  

Do  

Do  

Not  yet  expended. 


Total   119,000.00 


Date. 


Jnne  12, 1873 
Uar.  8,1873 


Ang.  14,  IS7e 
Jane  16, 1878 
Ang.  8,1882 
Jnly  5,1884 
Ang.  6,1S8« 
Ang.  11, 1888 
Sep.  IS,  1800 
Jnly  13, 1803 
Ang.  17, 18H 
June  1,1804 


a  Allotment  J  nae  8,  1876,  from  appropriation  for  repairs  of  barbora  on  Atlantic  ooaat. 
bAllotment  Jnne  8,  1875,  troia  co'^tlngencies  of  rirers  and  harbava. 

Amoimt  expended  to  June  30, 1897,  $114,208.14. 
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COMICBBCIAL  STATISTICB  TOR  THE  CALBinOAB  YIAB  1896. 

Freight  reeeirtd  and  thipped  hy  wtter. 


Cbief  uticlea. 


Qsneral  mercliMidiw 

CmI  

Brlek  

BalldlaeatOM  

CMUMtrilmo,  uad. . . . 
loe  

Total  


Tons. 


Ertlmated 


000.000  '  «38,450.000 

sm,260  i,ssp;«ao 


2W.000 
210,800 
513,600 
40,000 


71^000 
1,800,000 
8,100.000 
M.OOD 


2,883,050  «,lflB,O0D 


In  addition  to  the  above,  tbe  ro^lar  steamers  oarry  over  150,000  paSBeBgeis 
BDnnally. 

The  maximum  draft  of  veosels  osiug  tho  harbor  is  15  feet;  maximnm  cargo,  600 
tons. 

The  above  figures  sbow  an  inorease  in  tonnage  of  freiehts  of  262,650  tons  over  1896. 
No  new  lines  of  tnuuportation  are  reported  eatabliehed  aince  Jnly  1, 1886. 


£  4. 

IMPROVEMENT  OF  HARBOR  AT  PEEK8KILL,  NEW  TORE. 

This  harbor  is  a  prominent  indentation  on  the  eastern  shore  of  the . 
Hudson  Biver  at  Feekskill.  It  has  an  area  of  aboat  1  square  mile  east 
of  the  12  foot  curve  of  the  river,  and  tlie  outlyinj?  flats,  3,500  feet  wide, 
have  a  maximnm  depth  over  them  of  5  feet  at  mean  low  water.  A  nar- 
row channel,  6  feet  deep  at  mean  low  water,  follows  the  line  of  the  shore 
from  north  to  south  past  the  town  wharves  and  enables  steamboats  aud 
small  craft  to  transport  by  water  a  part  of  the  commerce  originating  at 
the  town. 

Tbe  river  and  harbor  act  of  August  2, 1882,  provided  for  an  examina- 
tion of  the  harbor  with  a  view  to  improvement.  Plans  and  estimates 
were  embodied  iu  a  report  dated  Kovember  28, 1883.  (Annual  Beport 
of  tbe  Chief  of  Engineers,  1884,  part  1,  pp.  718-720.)  It  was  stated  in 
that  report  that  "the  inhabitants  desire  to  have  a  channel  10,000  feet 
in  length,  from  10  to  12  feet  iu  depth  at  mean  low  water,  made  through 
the  shoals  to  extend  from  their  wharves  nearly  parallel  with  the  shore 
line  op  and  down  stream,  aud  to  communicate  at  botli  ends  witli  the 
deep  river  channel."  The  estimated  cost  to  affbrd  10  feet  depth  at 
mean  low  water  was  $50,000. 

The  river  and  harbor  act  of  August  IS,  1888,  in  tbe  item  making 
appropriation  for  continuing  the  Hudson  Elver  improvement,  provided 
for  the  discretionary  application  of  $10,000  toward  the  improvement  of 
Peekskill  Harbor.  In  view  of  tbe  necessities  of  tbe  Hudson  River 
work,  then  very  great,  none  of  the  money  appropriated  by  the  act  of 
1888  was  applied  at  Peekskill  Harbor. 

Tbe  river  and  harbor  act  of  August  17, 1894,  provided  for  a  further 
examination  of  Peekskill  Harbor,  and  the  report  thereon,  snbmitted 
December  1, 1894,  stated  that  the  harbor  of  Peekskill  is  "worthy  of 
improvement  in  so  far  as  relates  to  the  excavation  of  a  channel  along 
the  entire  wharf  front,  connecting  north  and  south  with  the  deep-water 
channel  of  the  Hudson  Biver,  excluding  any  work  of  constrnction  upon 
the  outlying  flats.'' 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000  for 
improving  this  harbor  in  accordance  with  report  submitted  December 
1, 1894. 
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WOBK  DONE  DTTEING  THE  PISOAL  YEAH  ENDING  JUNE  30,  1897. 

A  project  for  the  expenditure  of  $10,000  appropriated  by  act  of  June 
3, 1896,  was  approved  by  the  Chief  of  Engineers  July  28.  It  provided 
for  dredging  taming  basins,  200  feet  by  150  feet,  in  front  of  the  center 
and  lover  yharves,  connecting  these  basins  by  a  channel  100  feet  wide 
and  600  feet  long,  and  connecting  the  basin  in  front  of  lower  wharf 
with  the  deep  water  of  the  Hudson  by  a  channel  3,600  feet  long  and  75 
feet  wide,  the  depth  to  be  9  feet  at  meau  low  water. 

After  advertisement  a  contract  was  made  with  Edgar  Fayn,  dated 
Febmaiy  9,  1897,  for  remoying  60,000  cubic  yards,  more  or  less,  of 
material  at  13.7  cents  per  cable  ^rd.  On  application  of  the  local 
authorities  of  Peekskill  to  extend  the  limits  of  the  dredging  under  the 
contract^  supplementary  articles  of  agreement  were  approved  by  the 
Secretary  of  War  May  21,  providing  that  the  channel  limits  be  ext^ded 
600  feet  north  of  the  center  wharf  to  the  upper  wharf. 

Dredging  under  the  contract  was  begun  April  3  and  completed  June 
12,  at  which  date  64,620  cubic  yards  of  material  had  been  removed. 
The  basins  in  front  of  center  and  lower  wharves  and  the  channel  con- 
necting them  have  been  completed  to  the  full  projected  width  and 
depth,  and  the  channel  connecting  the  basin  in  front  of  lower  wharf 
with  the  main  channel  of  the  Hudson  Biver  has  been  dredged  to  the 
required  depth  of  9  feet  with  a  width  of  100  feet,  and  a  channel  80  feet 
wide  and  9  feet  deep  has  been  dredged  from  the  basiu  in  front  of  center 
whuf  north  to  the  upper  wharf. 

Work  has  been  suspended  on  account  of  the  ezhaastdon  of  funds. 
To  complete  the  channel  as  originally  projected  in  the  detailed  report 
of  November,  1883,  viz,  to  10  feet  depth  with  a  width  of  100  feet,  will 
require  an  appropriation  of  about  $40,000,  of  which  the  sum  of  $20,000 
is  recommended  for  expenditure  in  the  fiscal  year  ending  June  30, 1899. 

Peekskill  Harbor  is  in  the  oolleotion  diBtrict  of  New  Tork.  The  nearest  works  of 
defense  are  sitnated  apon  GoverDors  Xsland,  New  York  Harbor,  and  the  nearest  light- 
house is  Stony  Point  Light. 

Money  statement. 

Jnly  1,  1896,  halanoe  unexpended  $10,  OQO.  00 

Jnne  30,  IS&I,  amonnt  expended  daring  fiscal  year   9, 796.  30 

July  1,  1897,  balance  unexpended   203. 70 

Amount  (estimated)  reqnired  for  completion  of  existing  project  ~  40, 000. 00 

Amoanttbatoanbeprofitably  expended  in  fiscalyear  eudmg  Jnne30, 1899   20, 000.00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  eandry  civil  act  of  Jane  4, 1897. 


AMOUNT  APPROPRIATED. 

Act  June  3, 1896  ^  $10,000.00 

Amount  emended  to  June  30,  1897    9, 796.  SO 


Abgtraet  o/propotaU  for  dredging  tn  Peekskill  Barbor,  New  York,  rootiwd  in  rtsponu 
to  advertGemait  dated  Aevew&er  SO,  1S96,  and  opened  Janiuurg  6, 18S7i  ig  Col.  G.  L. 
OilltBpie,  Corpi  of  EmginMre. 


-So.\ 


mune  of  bidder. 


Edgar  M.  Pa^n  

AloQio  K.  Smith  

John  P.  BandeTMo ...... 

P.  W.  Uyers  &  Sob  

Nowborgh  Dredging  Co 


Dredging  in  Peeks- 
kUl  Hitrbor,  Kow 
York,  60,000  cubic 
j'srdi  (more  or  less). 

Per  cubic  » 
yard.  -imonnt- 


•0.  \%{, 
.IS 
.2fl 
-Ui 
.23 
.81 


«8, 220.00 
0,000.00 

Jfl,  800.00 
8, 700. 00 

IS,  800. 00 

18,000.00 


Bemsrks. 


Loweot  bid. 

If  bolkbead  raqoired. 
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CONTRACT  IN  FORCE. 

With  Edgar  M.  Payn,  dated  Febmary  9, 1897,  approved  by  the  Chief  of  Engineers' 
Febrnory  16,  1897,  lor  dredgiuv  60,000  cnbic  yards  of  material,  at  13.7  eenta  per 
cubip  yard ;  work  to  begin  April  1.  1897 ;  oompieted  Jane  12,  1897. 

Snpplementary  contract  with  Edgar  M.  Fayn>  dated  May  1,  1897,  for  extending 
northerly  limit  of  dredging  600  ftet. 


COMHERCtAL  STATISTICS. 


The  following  statistics  fur  1894  and  1887,  were  famished  by  the  PeeksfciU  Board 
of  Trade : 


Hftt  botorv  

Jl.  CUrk  (stone}  

Joba  MoOoTorn  (Btoiie)  

Jobu  Smith,  Jr  (gravel  and  Mt)  

Penn ay iTMiiK  Emery  Worka  

R.  UacKellar  Sana  (plaater  nOla)  

FeekskmOM  Worka  

Oilcloth  fiMstmry  

Union  Stove  Worka  (Iron  foQndry)  

Sontlmd,  Koberraon  it  Co.  (Iron  loandry) . 

PeokakiU  Stove  Works  {iruu  ibniidiT)  

Ely  A.  Bamssy  Co.  (lion  firandrr)  

StwFonndry  Co.  (lion  feandry}....  

0.  W.  Bn^iy  (ateMn  flour  and  (ntn  mill) . . 

Seymoor^na.  (ooal  and  wood)  

Sijloc  Bros,  (machine  works)  

K«w  York  Store  Works  

Anderson  HaoUne  Works  

Anderson  UoctrlD  Works  

H.  L.AnnatooBg  (coal)  

Andrew  Wood  (eoal  and  wood)  

Horton  A  liable  (Are  brlok)  

OabomSUpTard  

N.  IMa.  Sona  (lamber)  

U.  E.  CIlntDiL  (lumber)  

St.  Joaeph'a  Home  

StMarj-'a  Homo  

Peekaklll  Waterworkii  

Baker  TJnderwear  Factory  

Uaxwell  Shirt  Factory  

Emory  Works  

C.  W.  &  B.  W.  Oldfleld  (brink  yard)  

Bonner  Brick  Co  

1.  Heame  (stone)  

S.  Lockwood  (paper  mill)  

I.  J.  Baxter  (iron  worka)  

C.  W.  KlUaoD  (floor,  feed,  and  grain)  

Chapman  Broa.  (lumber)  

Harriaon's  Pottery  

Bonner  &  Cole  (brick)  

Ale  and  lafcer  beer  

Molding  sand  

Wood. 


mi. 


Shipped 

nut  vain*. 
leoelTed. 


Llmeatone  

Patrick  Donohue  (bloeatono)  

ChaoDoey  Horton  (door,  lieea,  and  eraln). . 

Geo.F.Cootey  (donr.feed.attdgnin)  

Dayton  Broa.  (ooal)  

Chaa.H.  Chase  (saah, doors,  mantels,  etc). 

Chaa.  A.  Samoa  

Aabnrv  Barker  (building  materials)  

Hopktna  Broa.  (building  materials) ....... 

F.K.Roe(loe)  

Peekskm  UiUtery  Academy. 


Tont. 
2S,000 
1,000 
SOO 
1,000 
7,000 
1,500 
2,000 
16,  ISO 
20,000 
12,000 
10,000 
10, 100 
7,000 
5,630 
6,279 
10,000 
10,200 
2,000 
SOO 
26.000 
5,000 
t,200 
1,000 
22,000 
1,900 
0,000 
1,000 
4,000 
2,000 
800 
600 
8,000 
8.000 
500 
10,000 
5.000 

a,  500 

1,000 
1,000 
9,000 
3,600 
326,000 
16,000 
16^000 


Lake  Uhegsa  Utlltary  Academy. 
N«w  Torit  State  nUltu^  camp ... 


$1,000,000 
10,000 
0,000 
60,000 
35,000 
30,000 
36,000 
400,000 
000,000 
400,000 
360,000 
U0,000 
160,000 
110,000 
100,000 
200,000 
400,000 
60.000 
16,000 
^,000 
100,000 
126,000 
100,000 
300.000 
100,000 
250,000 
200,000 
350,000 
80,000 
30,000 
6,000 
124,000 
120,000 
6,000 
50,000 
16,000 
7,000 
25,000 
5,000 
122. 600 
80,000 
160,000 
40,000 
15,000 


1897. 


Shin 


Valne. 
received. 


Timt. 
26.000 
1,000 
600 
2,000 
7,000 
1,500 
3,600 
SO,  000 
30,000 
12,000 
10.000 
10,100 
7,000 
«,000 
8,000 
10,009 
10,800 
3,000 
300 
3,600 
5.000 
4,200 
3.00ft 
30,000 
1,500 
7,000 
3,000 
5,000 
4,000 
800 
BOO 
8,000 
8,000 


5.000 
226,000 

16,000 

16,000 
1,000 
8,500 
8,500 
6,000 
2,000 
2,600 
8,000 
1,000 

10,000 
2,000 
1,000 

20,000 


10  ateamboets,  3  freight  boats,  and  910  saiUng  and  other  i 
erart;  paaaengers  wrrled, 04,000  

10  ateemboata,  StrAAt  and  over  MM  sailing  and  I 
oCtaerenfti  paaaeigers  carried,  64,000  1 


532, H5  I  6, 688,900 
523,000  I  14,000,000 


640,000 


7,114,000 


900,000 
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E5. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

The  project  for  making  a  navigable  connection  between  the  Bast 
Eiver  and  the  Hudson  River,  by  way  of  the  Harlem  River  and  Spuyten 
Dnyvil  Greek,  was  based  upon  the  facta  determined  by  the  survey  made 
aloDg  this  route  in  1874  in  compliance  with  the  river  and  harbor  act  of 
June  23, 1874,  the  report  upon  which  may  be  found  on  page  224,  Annual 
Keporfc  of  the  Chief  of  Engineers  for  1876,  part  2. 

This  report  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  River  from  the  Revolution  to  the  present  time. 

A  history  of  this  improvement,  with  the  legal  proceedings  for  the 
acquirement  of  the  land  needed  for  it  and  copies  of  the  laws  passed  by 
the  legislature  of  the  State  of  New  York  relative  thereto,  are  given  in 
the  annnid  report  of  the  engineer  in  charge  to  the  Chief  of  Bngineera 
for  1837.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1887,  part 
1,  pp.  665-^9.) 

The  streams  embraced  in  the  Improvement  are  the  Harlem  River  and 
Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  River  near 
Hell  Gate  and  the  latter  into  the  Hudson  River  about  13  miles  north  of 
the  Battery,  and  the  two  separating  Manhattan  Island  from  the  main- 
land. 

Thwe  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kings  Bridge,  although  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  a  very  narrow  channel  at  that  point  prevented  the 
exchange  being  a  free  one. 

High  Bridge  was  originally  the  head  of  navigation  in  the  Harlem 
Biver,  but  there  was  a  foir  channel  of  abont  10  feet  depth  at  meao  low 
water  as  far  as  Morris  Dock,  0  miles  from  the  montli  of  the  river,  and  a 
crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther.  There 
was  no  navigation  of  this  upper  section,  except  by  rowboats  or  by  small 
boats  used  for  transporting  building  material  to  the  "Annexed  Dis- 
trict." Kings  Bridge,  1|  miles  from  the  Hudson  River,  was  the  head 
of  navigation  in  Spuyten  Duyvil  .Creek,  but  only  at  high  water  for 
vessels  drawing  8  feet  or  less. 

The  range  of  tlie  tides  iu  Harlem  River  varied  from  5.5  feet  at  Third 
Avenue  Bridge  to  6  feet  at  the  mouth  of  Dyckman  Greek,  and  in  the 
Spuyten  Duyvil  Creek  was  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  in  the  East  and 
Hudson  rivers,  after  connection  between  the  Harlem  and  the  Hudson 
rivers,  would  produce  the  currents  needed  to  keep  the  channel  open,  it 
was  desirable  that  the  cross  section  be  made  as  uniform  as  possible  in 
order  to  avoid  the  resistance  to  the  flow  of  the  water  which  would  be 
cansed  by  any  unnecessary  contraction  of  the  water  way. 

Comparative  observations  of  the  tides  in  1874-1876,  prior  to  the  im- 
provement, showed  that  there  was  practically  a  divide  somewhere  near 
Fordham  Bridge  between  the  tides  flowing  from  the  East  River  into 
the  Harlem  and  from  the  Hudson  River  into  Spuyten  Duyvil  Creek. 
Gocnparing  the  tides  of  the  Harlem  at  Fordham  Bridge  with  those  of 
the  Hudson  at  the  mouth  of  Spuyten  Duyvil  it  was  found: 

(1)  That  the  level  of  mean  high  water  in  the  Hndson  was  nearly  1 
foot  (0.961  foot)  lower  than  it  was  in  the  Harlem  at  Fordham  Bridge. 

(2)  That  the  mean  range  of  the  tide  in  the  Hudson  was  2.12  feet  less 
than  at  Fordham. 

{3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  was 
thir^-slx  minutes  shorter  and  the  mean  daniti<ni  of  the  fail  twenty-six 
minutes  longer  than  in  the  Harlem. 
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(4)  That  the  mean  level  of  the  Hadson  at  the  montli  of  Spayten 
Dnyvil  Greek  was  0.2G6  of  a  foot  lower  than  at  fordham  Bridge. 

(6^  That  high  water  occurred  one  hour  and  thirty-four  minates 
earlier  in  the  Hudson  than  in  the  Harlem. 

From  these  facts  it  followed  that  while  on  the  opening  of  the  new 
chuinel  through  Dyckmau  Meadow  near  Fordham  Bridge  there  would 
be  a  free  flow  in  either  direction,  depending  npon  the  relative  stage  of 
the  tideS)  the  preponderance  wonld  be  weatwmrd*  and  the  month  of  the 
improved  chtuinel  would  then  be  at  the  junction  with  the  Hadson 
Biver. 

The  final  project  for  the  improvement  was  adopted  in  1879.  The 
proposed  channel  lines  as  laid  down  by  the  engineer  in  charge  in  his 
annual  report  for  1882  are  as  follows: 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  were  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckmau 
Greek  into  the  Harlem  Biver  the  exterior  pier  and  bulkhead  lines  were 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyckmau  Greek  through  Dyckman  Meadow 
passed  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  that  the 
principal  cost  of  the  undertaking  was  encountered.  This  part  to  be 
made  350  feet  wide.  It  wonld  bo  preferable  to  establish  it  at  400  feet, 
bnt  the  large  additional  amount  of  rock  excavation  was  the  objection, 
and  the  depth  was  increased  instead. 

(4)  The  remainder  of  the  line  to  the  Hudson  Biver  to  follow,  as  nearly 
as  possible,  the  course  of  Spnyten  Duyvil  Greek,  with  a  width  of  40O 
feet. 

(6)  The  channel  depth  in  the  Harlem  and  Spuyten  Duyvil  to  be  15 
feet  at  mean  low  water,  and  in  the  rock  cut  along  Dyckman  Greek  18 


The  cost  of  opening  the  water  way  from  the  Hudson  to  the  Harlem  at 
East  Two  hundred  and  eighteenth  slxeet,  Kew  York  Gity,  was  estimated 
in  1875  at  £2,100,000,  and  for  dred^ng  the  Harlem  thence  to  Third 
avenue  $600,000  additional,  making  the  estimated  aggregate  cost  of 
the  improvement  $2,700,000. 

The  project  was  revised  in  1886  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  375  feet  where  it  skirts  the  Ogden  estate 
on  the  east  bank.  (See  Annual  Beport  of  the  Ghief  of  Engineers  for 
1887,  part  1,  p.  671.) 

The  legal  difficulties  in  acquiring  the  right  of  way  along  the  line  of 
the  proposed  work  were  removed  in  May,  1887,  and  immediately  there- 
upon tlie  appropriations  of  1878  and  1879,  aggregating  $400,000,  became 
available,  and  the  project  for  their  expenditure  was  begun  and  has 
continued  nndex  succeeding  appropriations. 

By  act  of  Gongress  approved  March  3, 1881,  a  survey  was  made  of 
the  Harlem  or  Bronx  Kills,  north  of  Bandall  Island,  and  a  report  was 
submitted  upon  the  practicability  of  opening  a  chMinel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  between  the  East  Biver  and  the 
Harlem  Biver  by  this  route.  The  report  will  be  found  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1882,  part  1,  page  666.  Ko  appro 
priation  has  been  made  for  this. 

Harbor  lines  for  the  preservation  and  protection  of  the  navigable 
waters  of  the  Harlem  Biver  and  Spuyten  Duyvil  Greek  were  estab- 
lished by  the  Secretary  of  War  October  18, 1890,  under  authority  of 
the  river  and  harbor  act  of  August  11, 1888. 

On  application  of  the  department  of  public  pwks  of  Kew  York  Oily 
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a  modification  of  the  harboi  lines  for  the  west  bank  of  the  Harlem 
■  Siver  from  High  Bridge  to  and  beyond  the  Washington  Bridge  wae 
aathorized  by  the  Secretary  of  War  October  2, 1893. 

WOBE  DONE  DUBINa  THE  FISCAL  TEAS  EMDINGt  JUNE  30,  1897. 

At  the  beginning  of  the  year  previous  contracts  had  been  completed 
and  work  was  temporarily  suspended.   By  the  river  and  harbor  act  of 

June  3, 1896,  $125,000  was  appropriated  for  continning  the  improve- 
lueut;  and  a  project  for  the  expenditure  of  this  appropriation,  togethfr 
with  available  balances,  was  approved  by  the  Chief  of  Engiueers  on 
Jnly  7, 1896,  the  work  to  be  done  partly  by  contract  aud  partly  by  hired 
labor. 

Sealed  proposals  were  iuvited  August  3, 1896,  and  contract  was  made 
with  Kittenhoase  E.  Moore,  the  lowest  responsible  bidder,  September 
26, 1890.  This  contract  provides  for  the  removal,  by  dredging,  of  413,000 
cubic  yards,  more  or  less,  of  material  from  the  Harlem  River  aud  Spuy- 
teu  Day  vil  Creek,  and  for  the  constrnctlon  of  about  800  linear  feet  ot 
crib  work  revetment  for  the  protection,  of  the  west  side  of  the  channel 
where  it  passes  through  the  point  of  meadow  south  of  Fordham  Bridge. 

The  work  contemplated  to  be  done  by  hired  labor,  using  Government 
plant,  comprised  the  completion  of  the  removal  of  the  ledge  of  rock  at 
the  entrance  to  Mott  Haven  Canal,  and  the  removal  of  large  bowlders 
aud  other  rocky  obstructions  likely  to  be  uncovered  in  widening  the 
existing  channel  through  the  shoals  at  Morris  Dock,  High  Bridge,  aud 
McComb  Dam  Bridge.  The  project  also  provides  for  the  construction  of 
about  40  linear  feet  of  stone  revetment  wall  on  the  north  side  of  Dyck- 
man  Cut,  west  of  Broadway,  contract  for  which  has  not  yet  been  let. 

Dredging  operations  under  the  contract  with  Bitteuhouse  B.  Moore, 
were  begun  November  30, 1896,  aud  continued  to  the  close  of  December, 
when  work  was  suspended,  owing  to  unfavorable  conditions  for  prose* 
cuting  work  during  the  winter  season.  Operations  were  resumed  on 
April  2G,  1897,  and  are  still  in  progress. 

The  work  of  removing  rocky  obstructions  in  the  low<^  Harlem  River, 
by  hired  labor  and  use  of  Government  plant,  was  resumed  on  March 
10  and  is  still  in  progress. 

During  the  fiscal  year  the  following  work  was  done  under  the  fore- 
going contract,  and  by  hired  labor,  with  use  of  Government  plant: 


LootUtj. 

Contract 
quantity. 

RemoTed 
during 

flacaf 

year. 

Under  oontract  dated  September  29, 1896— dredjHng : 

From  kDous  at  Uorrls  Dook,  Hl^  Bridge,  and  UoOonb  Dam  Bridge  

Ovb.  yda. 
383,000 
80,00D 

Oub.ud». 

REMOVAL  OF  THE  BOOST  LEDGB  AT  TH£  ENTBANOE  TO  MOTT  HAVEN 

CANAL. 

• 

Operations  for  the  removal  of  this  ledge  were  first  begun  October  15, 
1895,  and  on  March  23,  1896,  when  work  was  suspend^  owing  to  the 
exhaustion  of  funds  available  for  the  work,  980  tons  of  rock  had  been 
excavated  from  the  ledge,  and  a  general  depth  of  about  12  feet,  mean 
low  water,  had  been  obtained  over  nearly  the  entire  area  of  the  reef,  the 
original  depth  bei  ng  6  feet,  mean  low  water :  no  further  work  was  done 
until  March  10, 1897,  when  a  chartered  dredge  of  the  dipper  type  was 
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put  to  work  to  excavate  stoue  broken  ap  by  former  drilling  and  blasting 
operations,  and  which  the  grapple  dredge  owned  by  the  Government 
had  Coiled  to  raise.  After  all  loose  material  coveriDg  the  ledge  had 
been  removed  as  far  as  possible,  the  drill  scow  Hudaonj  which  had  nnder- 
goue  necessary  repairs  during  the  winter  setison,  resumed  drilling  and 
blasting  operations  on  such  points  of  the  reef  as  Btill  bad  less  than  the 
required  depth  of  15  feet,  mean  low  water,  over  them;  and  at  the  close 
of  the  flscM  year  a  total  of  1,552  additional  tons  of  rock  had  been 
removed  ftom  the  ledge,  making  a  total  of  2,532  tons  removed  to  date, 
and  a  general  depth  of  14  feet  had  been  obtained  over  nearly  the  entire 
area  of  the  reef.  Of  the  material  removed  during  the  year  1,300  tons 
was  raised  by  the  dredge,  working  a  total  of  10  days,  and  the  remain- 
der, consisting  mostly  of  large  pieces  of  stone,  was  chained  by  diver 
and  raised  by  the  appUauces  on  the  drill  scow. 

In  the  operations  for  the  removal  of  the  reef  a  total  of  196  holes  were 
drilled  and  1,106  poonds  of  forcite  were  expended  in  breaking  up  the 
rock.   The  total  cost  per  ton  for  all  material  removed  to  date  is  93.42. 

The  improved  channel,  which  at  the  beginning  of  the  year  had  a  depth 
of  12  feet,  mean  low  water,  with  a  minimnm  width  of  150  feet  from  the 
Hudson  "Biyex  to  Macomb  Dam  Bridge,  was  by  the  operations  of  the 
fiscal  year  widened  so  as  to  afford  a  navigable  channel  12  fiaet  deep, 
mean  low  water,  nowhere  less  than  200  feet  wide  from  the  Hudson  Biver 
to  the  east  end  of  Dyckman  Out,  and  thence  150  to  180  feet  wide  to 
Macomb  Dam  Bridge  at  One  hundred  and  fifty-fifbh  street.  From  this 
point  south  to  Wards  Island,  East  Biver,  the  available  channel  is  15  feet 
deep  and  over,  and  nowhere  less  than  150  feet  wide. 

The  results  of  observations  made  in  the  spring  of  1896  to  determine 
the  tidal  and  current  changes  in  the  Uarlem  Biver  due  to  establishing 
open  communication  between  the  waters  of  the  Hudson  and  East  rivers, 
through  the  limited  channels  thus  far  obtained,  may  be  found  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1896,  page  848. 

This  improvement  can  not  be  well  or  eoouomically  conducted  except 
Tinder  liberal  appropriations.  The  amount  that  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1899,  is  $500,000. 

A  fdXX  statement  of  the  commerce  likdy  to  be  benefited  by  improve- 
ment is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of  this 
improvement  during  the  year  and  has  disdiarged  his  duties  with  his 
accuBbomed  fidelity  and  ^dency. 

Harlem  Bivra  is  in  the  coUeotion  diatriot  of  New  York.  The  nearest  light-hooM 
is  HeU  Gate. 


Jnly  1, 1896,  balance  unexpended   9161, 677.  (M 

Jnne  30, 1897,  amoant  expended  daring  fiscal  year   S7, 917. 70 


Jnly  1, 1897,  balance  unexpended   11%  799. 34 

Jnly  1, 1897,  ontstanding  liabiUties  «10, 191. 45 

July  1, 1897,  amount  covfted  by  nnoompleted  oontraots          66^  73^  21 

  76,831.66 


Jnly  1, 1897,  balance  available   36, 8S7. 68 


AmonDt  (estimated)  required  for  completion  of  existing  project   1,566,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

.     SO,  1899    500^000.00 

Submitted  in  compliance  witb  reqairements  of  BectiooB  2  of  riyer  and 
.   hubor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jnne  4, 1897. 
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AMOONTS  APPROPRIATED. 

Allotment  Jiiue23, 1874,  from  appropriationa  for  East  and  Harlem  rivers.     $11, 000. 00 


Aet  of  March  IS,  1S76   lO^OOaOO 


Total   21,000,00 

AMOUNTS  AFPROPBIATKD  UKDEB  PRESENT  PROJECT. 

June  16, 1878    300, 000. 00 

March  3,  1879   lOC^  000. 00 

Augaatll,  1888   70,000.00 

September  19,  1890   250, 000. 00 

Jolyl3,  1892   175,000.00 

Augastn,  1894   125,000.00 

Junes,  1896    125,000.00 


Total   1,145,000.00 

Anurant  expended  to  June  30, 1887  1,031,840,66 


Abatract  of  vropotaltfor  improviuff  SarUm  SttMr,  New  Tork,  reoaiMd  in  remonte  to  odMr- 
ffnuwRt  dated  Augaat  S,  28$6,  and  opened  Septanier  10, 1S96,  hg  Col.  ff.  L.  CHUNpi*, 
Corpe  of  Engineara. 


lUterUi,eto. 

I.  P.  Baofbrd  Bosa. 

2.  BltteahaaaeB. 

Uoore. 

Per 
unit. 

Amonnt. 

Per 
unit. 

Amonnt. 

Dredring  Ic  Spuyton  DuTril  Creek  and  Harlem  BiTer, 
DredeiDg  at  Uorris  Dock,  High  Bridge,  and  UoComb  Dam 

KouDd  timber  for  crib-work  reretment,  119,000  linear  ftet, 

•0.1BA 

.25 
.Oli 

.05i 
82.00 
.02i 

8.00 

.40 
.40 

•H,60».0O 

7,000.00 
4,487.60 

6,037.60 
2,144.00 
090.00 
1,110.00 

3,200.00 

8,200.00 

¥t.l*i 

.20 
.011 

.041 

26.00 
.04 
.95 

.60 

.90 

^,636.00 

0.  000.00 
&,325.00 

6, 175. 00 

1,  ST6. 00 
1,760.00 

a6L60 

4,000.00 

7, 200.00 

Iron  driflbolt«,  spikri,  eto.,  44.000  ponnda  pound.. 

Oak  fenders,  Lalironnd,  370  pieces  per  piece.. 

Stone  filling,  furnished       contractor,  8,000  cubic  yards, 

Stone  fllllnc,  GoTemment  stosa  used,  8,000  cnbio  yards. 

84,018.00 

/aSO,  022.  GO 
\  83,223.60 

a  Using  omtraotar'a  attme  i  loweat  bid. 


CONTRACT  IN  FORCE, 

With  Rittenhoaae  R.  Moore,  dated  September  26, 1896,  approved  bv  the  Chief  of 
Engineers  October  20, 1896,  for  dredging  413,000  cubic  yards  of  material  from  Harlem 
River  and  Spuyteu  Dnyvil  Cnek,  and  for  eonBtracting  800  linear  feet  of  orib-work 
revetment;  work  to  begin  Koremher  1,  1886,  and  to  he  completed  Jane  30,  1886, 


COHMBKCXAL  STATISTICa. 

The  actual  commerce  of  the  Harlem  River  and  Spuyteu  Dnyvil  Creek  fbr  the  yean 
1893  and  1896  was  as  follows : 


Items. 


General  merchandise 
Grain,  floor,  feed,  etc 
Lnmber  and  tbnbier. . 
BmldinKnaterial — 

rael.7r7.  , 

Ice  

Total  


(tona). 


8,m052 
600,800 
461,702 
602,217 
878,234 
149,605 


180S. 


Tons. 


8,473,581 
767,861 
033, 104 

1, 626, 043 
847,  710 
185,  215 


Talue. 


«m.  803, 083 
19,238,430 
7, 830, 110 
4,098.201 
3,770,483 
851,430 


6,910,376  ,  7,533,694.203,707,370 
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The  total  toanage  for  the  year  1895 shows  an  iocrease  over  that  of  ]893of  1^^^,318 
tons,  or  nearly  28  per  cent  during  the  two  years.  Of  the  total  tonnage  4,022,832  tons 
was  received  and  shipped  at  the  docks  of  the  New  York,  New  Haven  and  Hftrtf6rd 
Railroad  CompaDy  directly  below  Second  Avenue  Bridge,  where  alio  about  8^000 

?B8BenKeTS  were  traDsferred  In  cars  by  the  steamer  ISarjilainA  to  and  tcom  the  Mew 
ork,  New  Haven  and  Hartford  Railroad  to  and  f^om  eonneoting  lines  terminating 
on  the  Hudson  Biver  at  Jersey  City.  Of  the  balaoce,  28,101  tons  was  handled  at 
various  points  on  Bpuyten  Dny  vil  Creek,  and  3,482,661  tons  was  received  and  shipped 
ut  the  various  docks  on  the  luzjem  Biver  between  its  Junction  with  the  Eaat'KfTer 
and  Dyokman  Cot. 

As  near  as  can  be  determined,  the  vessels  engaged  in  the  river  traffic  were  ae  follows : 

Canal  boats,  barges,  and  railroad-oar  floats   37, 246 

Sailing  vessels,  schooners,  lighters,  etc   5, 483 

Steamers  and  tags,  exclusive  of  plensnre  boats   27, 525 

A  large  proportion  of  the  freight  handled  at  the  docks  of  the  New  York,  New 
Haven  and  Hartford  Railroad  Company  is  carried  in  and  out  of  the  Harlem  River  on 
milrood-car  floats  and  transto  boats;  and  during  the  year  1896  836,236  loaded  cars 
and  156,757  empty  can  were  thus  received  and  shipped  fitnn  these  docks.  Only 
the  contents  of  these  cars  are  included  in  the  above  tonnage,  not  the  weight  of  tito 
oars  themselves. 

There  was  also  carried  out  of  the  river,  cm  scows,  142,660  ton*  of  ashes  and  other 
city  refuse,  which  is  not  included  in  the  above  table. 


BSIDQISS  AGB08S  THE  HABLBM  BITEB. 

The  following  table  shows  the  location  and  cbaractedstioa  of  the  sev- 
eral existing  bridges  across  the  Harlem  Biver: 


Mame  and  location  of  bridge. 


Second  ftvenne  

Third  avenne  (temporary)... 
Fourth  sveuiie(t«mporary).. 

Fonrth  avenue  (permanent) . 

HBdlttOD  BTeuae  

Macomb  tlani,  One  hundred 
anillllty-Brth  Htreet. 

Uaronib  dam,  Unu  hundre<l 
aiidlirty-sixthatreet  (tem- 
porary). 

Kew  Tork  nnd  Northern  Rail- 
way Bridge,  at  Eighth  ave- 
nue. 

High  Bridge  (old  aqueduct)  - . 


Width  iu 
oiearln 
•sell 
draw. 


Height 

ofbottom 

chords 

above 

Bemarks. 

mean 

hish 
'water. 

WaehlngtoD  Bridge,  at  One 
hundred  and  elghty-flrst 
ntret-t. 

Fannent  Bridge  


Kineebridge  

Driirgi-  at  Broadway,acro»a 

Improvpdohannel. 
Qudflon  River  Railroad 

Brldse,  at  month  of  Spuy- 

tou  Duy  vil  Creek. 


Feet. 

Feet. 

103.7 

28.5 

61 

4 

eo 

1 

102 

29.  a 

132 

26 

ISl 

28 

78 

16.7 

12e 

28 

1<M 
60 


Single 
span. 

3.1 

i.i 
26 

6.S 


Double  draw,  railroad  bridge.  Iron. 

Double  draw,  wooden  tresUe,  iron  drawspan. 

Single  draw,  wooden  trealle,  iron  drawepan  is  pro- 

ceaa  of  removal. 
Double  draw,  railroad  bridge,  iron. 
Double  draw,  road  bridge.  Iron. 
Do. 

Doable  draw,  road  bridge,  wood.  Order  for  re- 
moval within  00  dayu  aerved  by  the  SeoretatTof 
War  on  praaidentof  park  board  on  AprU  II;  U97. 

Double  dnw,  railroad  bridge,  iron. 


No  draw;  atone  arch;  width  between  pi«fs,77.7 
feet  ;  clear  waterway,  S6  feet;  crown  of  aroh, 
100  feet  above  mean  high  water. 

No  draw;  iron  arch:  span,  500  feet;  clear  water- 
way, 420  feet;  crown  of  areh,  136.7  feet  above 
mean  high  water. 

No  draw;  two  spana,  22  and  23  feet  wide;  light 
timberatructurp. 

No  draw ;  two  apana,  18  and  25  feet  wide. 

Double  draw,  road  bridge,  iron;  opened  to  tnfiSe 
January  1,  1895. 

Single  draw,  wooden  treatle.  Iron  drawapau;  will 
shonly  be  replaced  by  itwi  troa*  bridge  with 
double  drawapan. 


To  comply  with  the  requirements  contained  in  the  river  and  harbor  aot  passed 
June  3,  rnles  and  regulations  for  the  opeuiufc  and  operating  of  the  draws  in  the 
brtdKCS  crossing  the  Uarlem  Klver  were  prescribed  by  the  Secretary  of  War  on 
October  31, 1896. 
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BRIDGES  AVnCTKD  BY  STATE  ACTS,  OB  BT  HOTIOB8  SKRTED  BY  THE  SECRBTABY 

OF  WAR. 

1.  Bridge  at  Fir9t  avmtte.  New  York  City. — An  act  of  the  legielatnre  of  the  State  of 
New  York,  to  provide  for  the  construotion  of  a  bridge  acroas  the  Harlem  River  from 
First  avenue  to  Willis  STonne,  was  approved  by  the  governor  on  HKroh  21, 1894. 

Plans  for  the  constmotton  of  this  bridge,  conforming  to  the  general  proviifions  of 
the  State  act  of  1879,  as  to  height  of  lower  chord  and  length  of  spans,  prepared  by 
the  department  of  pnblio  parks  of  New  York  City,  received  the  approval  of  the 
Secretary  of  War  on  Janosry  11,  1895,  bat  work  of  oonstrnctioa  has  not  yet  been 
begun 

£.  BHdgea  at  Third  and  Fourth  avenitte. — The  city  of  New  York,  owning  or  controll- 
ing  the  bridge  at  Third  avenne,  and  the  New  York  Central  and  Hudson  lUver  Bail- 
road  Company,  owning  or  controlling  the  bridge  at  Fonrth  avenue,  were  notified  by 
the  Secretary  of  War  July  2,  1890,  to  modify  these  bridges  in  accordance  with  the 
recommendations  of  The  Board  of  Engineers  convened  May  7, 1890,  to  consider,  as 
stated  in  the  Aunnal  Report  for  1890,  the  matter  of  bridges  across  the  Harlem  River 
at  Third  aud  Fonrth  avenues,  New  York  City.  These  notices  required  that  the 
modifications  called  for  should  be  completed  by  January  1,  1892. 

The  legislature  of  the  State  of  New  York,  by  act  approved  April  5,  1892,  anther- 
ixed  and  required  an  increased  elevation  of  the  Fonrth  Avenue  Bridge,  and  provided 
for  all  changes  in  any  avenues,  streets,  and  railroads  that  may  be  neoessary  by  reason 
of  such  increased  elevation.  A  commission  to  carry  out  the  provisions  of  this  act 
was  ajipointed  ])y  the  mayor  of  New  York  City  April  25.  1892.  This  act  enabled 
the  railroad  comitauy  to  reconstruct  the  bridge  in  conformity  with  the  requirements 
of  the  notice  of  the  Secretary  of  War,  which  in  the  absence  of  the  necessary  legis- 
Utive  aetion  the  company  had  not  thuetofore  been  able  to  carry  out.  Plans  for  the 
new  bridge  received  the  approval  of  the  Secretary  of  War  August  5,  1892. 

In  order  that  the  trafflc  across  the  river  might  not  be  snspended  vhile  the  perma- 
nent bridge  is  iu  process  of  construction,  the  railroad  company  appU^dto  the  Secre- 
tary of  War  for  authority  to  build  a  temporary  bridge,  provided  with  a  60-foot  draw, 
and  situated  160  feet  to  the  northward  of  the  old  bridge.  This  application  was 
granted  May  27,  1892.  The  railroad  company  began  the  work  of  modification  in 
September,  1892,  and  at  the  close  of  the  fltoal  year  the  old  bridge  had  been  removed 
and  the  traffic  of  the  road  diverted  to  the  temporary  bridge. 

The  new  bridge  was  completed  and  opened  to  traffic  on  February  15, 1897,  and  the 
New  York  Central  and  Hudson  River  Railroad  Company  were  requested  to  remove 
the  temporary  bridge  on  March  2,  1897,  and  work  on  the  removal  of  the  structure  is 
now  in  progress. 

An  act  to  provide  for  the  reoonstmction  of  the  Third  Avenue  Bridge  was  approved 
by  the  governor  of  the  State  of  New  York  May  2, 1892,  g^d  plans  for  the  oonstmotion 
of  the  new  bridge,  prepared  by  the  department  of  public  works  of  New  York  City, 
received  the  approval  of  the  Secretary  of  War  March  24,  1893. 

The  work  of  modification  began  iu  November,  1893,  and  at  the  close  of  the  year  the 
old  bridge  had  been  removed  and  the  traffic  across  the  river  had  been  diverted  to  the 
temporary  bridge. 

The  masonry  of  the  pivot  ^ier,  the  two  rest  piers,  and  the  south  abutment  and 
Lexington  avenne  approach  is  completed,  the  ironwork  of  the  drawspan  is  erected, 
and  work  is  in  progress  on  the  north  abutment  and  on  the  Third  nvenne  approach  on 
the  north  side  of  the  river. 

Temporary  bridge  at  One  hundred  and  fifty-sixth  street :  Authorized  byrevocable 
license  of  tho  Secretary  of  War,  dated  July  6, 1892,  and  expiring  May  1, 1895,  date  of 
completion  of  permanent  bridge  at  One  hundred  aud  fifty-fifth  street.  The  depart- 
ment of  public  parks,  New  York  City,  was  requested  Mayo,  1H95,  to  remove  the  tem- 
porary bridge,  wliich  request  was  repeated  February  26,  1897.  Au  order  of  the 
Secretary  of  War  to  remove  the  bridge  within  three  months  was  served  on  the  presi- 
dent of  tbe  park  board  on  April  12, 1§S7,  bnt  up  to  the  present  time  nothing  has  been 
done  on  its  removal. 

S.  Bridge  at  mouth  of  Spuytm  Duyvil  Creek. — Plans  for  the  reoonstmction  of  the  old 
ruilrond  bridge  at  this  site  were  submitted  to  this  t^ee  by  the  New  York  Central  and 
Hudson  River  Railroad  Company,  May  31,  1894,  for  transmittal  to  the  Secretary  of 
War.  These  plans,  which  received  the  approval  of  the  Secretary  of  War  August  28, 
1894,  provide  for  the  reconstruction  of  tlie  bridge  with  a  clear  waterway  of  105  feet 
iu  each  draw  opening,  aud  with  the  lower  chord  of  luridge  placed  at  the  height  of 
4^  feet,  approximately,  above  meau  high  water. 

The  work  of  reconstruction  has  not  yet  been  begun. 
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B  6. 

MPKOVEMENT  OF  EAST  aiVSn  AJfD  HELL  GATE,  NEW  TOBK. 

East  Eiver  is  the  desiirnation  of  the  narrow  tidal  strait  wlilch  con- 
nects New  York  Harbor  witli  Long  Island  Sound.  It  forme  a  commer- 
cial entrance  secondary  in  imx>ortance  only  to  the  main  entrance  via 
Sandy  Hook  and  the  Narrows,  as  the  heavy  coastinfftrade  carried  on 
by  New  York  and  the  New  England  StateB  and  the  Britiah  American 
Provinces  uses  it  almost  exclusively. 

The  population  now  bordering  New  York  Harbor  numbers  3,000,000 
or  more,  and  should  the  present  rate  of  iucreaae  be  maintained  for  half 
a  century  longer,  the  population  would  be  about  8,000,000.  The  devel- 
opment of  the  water  fronts  along  the  Hudscm  and  East  rivers  must 
tfierefore  be  certain  and  rapid,  and  with  this  development  the  impor- 
tanoe  of  the  East  Biver  entrance  will  increase  greatly.  It  seems  not 
nnreasottable  to  predict  that  within  the  nex|  fifty  years  the  shore  line 
on  both  sides  of  the  Kast  Biver  within  15  miles  of  Harlem  River  and 
Hell  Gate  will  be  occupied  by  shipping  engaged  in  the  local,  coasting, 
and  transatlantic  trade. 

The  East  Bivcr  is  crooked  and  narrow,  much  obstructed  by  rocks 
and  reefs,  and  traversed  by  powertul  tidal  currents. 

The  worst  of  these  obstructions  originally  was  that  known  as  Hell 
Oate,  between  Blackwells  and  Wards  islands,  about  opposite  Ninety- 
sixth  street,  New  York.  Here  the  river  turns  at  right  angles  around 
Hallets  P5int,  divides  into  several  channels,  and  runs  with  a  velocity 
varying  at  different  stages  of  the  tide  frova.  3  to  10  miles  an  hour  over 
or  around  Hallets  Point,  Negro  Point,  Ways  Beef,  Shell  Drake,  Pot 
Bock,  Frying  Pan,  Heel  Tap,  Holmes  Bock,  Hog  Back,  Hood  Bock, 
Heu  and  Oluckens,  Gridiron,  the  Negro  Heads,  Mill  Books,  Bhine- 
landers  Beef,  and  Brea<l  and  Cheese. 

On  account  of  tlie  violence  and  irregularities  of  the  currents  and 
the  crowded  condition  of  this  passage,  wrecks  at  Hell  Gate  were  numer- 
ous prior  to  1867.  At  that  time  some  of  these  rocks  projected  above 
the  water  level,  while  the  least  depth  over  others  at  mean  low  water 
varied  from  0  to  20  feet.  In  conformity  with  the  provisions  of  the  act 
approved  June  23, 18G6,  examination  was  made  of  Hell  Gate  with  a 
view  to  its  improvement,  and  three  separate  projects  were  submitted 
January  21, 1867,  to  afford  channels  of  26  and  24  feet  in  depth  at  mean 
low  water.  The  project  adopted  in  1867  (Annual  Beport  of  the  Chief 
of  Engineers  for  18G8,  p.  741}  provided  for  the  removal  of  the  rocks  and 
reefs  in  the  channel  to  a  depth  of  26  feet  at  mean  low  water,  and  fbr  the 
building  of  sea  walls  and  dikes  npon  othws  bordering  the  channel  to 
guide  the  currents  so  that  vessels  might  pass  in  safety.  The  cost  of 
the  project  was  estimated  at  $8,692,645.16.  The  removal  of  Hallets 
Point  was  begun  in  1869  and  the  final  blast  made  September  24, 1876. 
A  new  estimate  was  made  January  3, 1870,  "based  upon  the  process  of 
tunneling  the  larger  reefs,  such  as  Hallets  Point  and  the  Middle  Beef, 
and  removing  the  smaller  reefs  by  drilling  from  the  surface  of  the 
water,"  and  the  cost  was  placed  at  $4,689,820. 

The  estimate  was  again  revised  in  1874  to  include  the  removid  of 
Diamond  and  Coenties  reefs,  near  the  lower  end  of  Manhattan  Island 
(Annual  Beport  of  the  Chief  of  Engineers  for  1874,  part  2,  p.  164),  and 
the  total  cost  fixed  at  $5,139,120.  It  provided  for  the  removal  at  Hell 
Gate  to  a  depth  of  26  feet,  mean  low  water,  of  the  reefs  at  Hallets 
Point,  Ways  Beef,  Shell  Drake,  Pot  Bock,  Frying  Pan,  Heel  Tap, 
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Kegro  Point,  and  Flood  Bock,  inclading  the  Qridiron,  Hen  and  Chick- 
ens, aud  Negro  Heads,  and  the  constraction  of  a  dike  to  connect  the 
Mill  Bocks  and  sea  walls  upon  Hog  Bauk  and  Holmes  Bock,  and  in 
other  parts  of  the  East  Biver  for  the  removal  of  Diamond  Keef  and 
Korth  Brothers  Island  Beef  to  a  depth  of  26  feet,  Coenties  Beef  to  a 
depth  of  25^  feet,  and  the  small  rocks  known  as  Scaly  Bocks,  Black- 
wellB  Jtock,*and  the  rockvoff  Woolsey's  bath  house. 

The  work  of  mining  Flood  Bock  began  in  Jnne,  1875. 

In  1880  p:irt  of  the  debris  arising  from  the  excavation  of  the  tunnels  in 
Flood  Bock  was  deposited  in  the  unused  channels  between  Great  and 
Little  Mill  rocks,  and  a  dike,  with  its  crown  rising  above  mean  high 
water,  was  formed  as  a  training  wall  for  the  current  through  the  Gate. 
Thiia  dike  was  utilized  later  as  a  place  for  tbe  storage  of  pnbliu  material 
and  the  berthing  of  plant  used  upon  the  improvement. 

In  1882  a  protection  wall  was  bnilt  by  the  city  of  New  York  upon  the 
reef  locally  known  as  "Bread  aud  Cheese,"  which  projects  into  tbe 
Gate  &om  the  eastmi  end  of  Blackwells  Island. 

The  final  blast  for  the  demolition  of  Flood  Bock  was  fired  October 
10, 1885,  since  which  date  large  dredges  have  been  employed  to  raise 
the  stone  broken  by  the  explosion. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Bock,  off  Nineteenth  street,  to  24  feet  mean  low  water,  and  again  in 
1889  to  include  the  removal  of  the  reef  off  Diamond  Beef,  Ferry  Beef 
ofl  Thirty-fourth  street,  and  Charlotte  Bock,  northwest  of  entrance  to 
Newtown  Creek,  to  26  feet  mean  low  water;  work  to  be  done  by  hired 
labor  wUh  drill  scow. 

A  steam  drill  scow  fitted  with  a  movable  iron  dome  working  within 
a  central  well  was  put  in  operation  in  the  winter  of  1870-71  for  the 
removal  of  submerged  reefs.  Its  resnlta  have  been  most  Batisfoctoiy, 
as  by  its  use  rocks  covered  by  the  swift  onrrents  of  the  East  Biver  are 
economically  drilled  and  blasted. 

The  stone  broken  by  the  blasts  is  sometimes  removed  by  appliaincea 
atta(rhed  to  the  scow,  but  geneially  by  the  Government  dredge  employed 
at  Hell  Gate. 

At  the  close  of  the  fiscal  year  ending  June  30, 1896,  the  following 
parts  of  this  project  had  been  executed:  Hallets  Point,  covering  3 
acres ;  Way  Beefs,  Shell  Drake,  Diamond  Beef,  North  Brothers  Inland 
Beef,  Coeuties  lieef,  reef  off  Diamond  Beef,  Barretto  Beef,  and  Scaly 
Bock  had  been  removed  to  the  projected  depth.  Pilgrim  Bock  and 
Ferry  Beef  had  iMjen  reduced  to  a  least  depth  of  24  feet;  Heel  Tap  had 
been  broken  to  26  feet  and  dredged  to  20.6  feet,  and  tbe  least  depths 
on  Frying  Pan  and  Pot  Bock  wero  18  feet  and  22.8  feet  at  mean  low 
water,  respectively.  Flood  Bock  and  connecting  reefs,  coveiingO  acres, 
had  been  broken  to  30  feet,  and  204^015  tons  of  debris  had  been  removed. 
The  least  depth  over  Flood  Bock,  Hen  aud  Chiekens,  and  Gridiron  was 
20  feet  at  mean  low  water,  and  in  the  channel  between  Flood  Bock  and 
the  Mill  Bocks  18  feet.  Shell  Beef,  off  Ninth  street,  hail  been  reduced 
to  18  feet,  except  at  a  few  x>oiuts.  The  reef  off  Sunken  Meadow,  which 
originally  had  only  11  feet  over  it,  had  been  lowered  to  16  feet,  mean 
low  water,  over  tbe  main  reef,  aud  to  18  feet  on  the  southern  half. 

Hell  Gate  aud  vicinity  included  the  most  dangerous  obstructions  in 
the  East  Biver;  but  there  are  rocks  and  reefs  in  other  parts  of  this 
crowded  waterway  which  are  constant  sources  of  danger,  have  caused 
many  casualties,  and  should  be  removed. 

Prominent  among  these  Is  the  long  series  of  reef^  and  isolated  rocks 
iu  midstream,  extending  1}  miles  southward  and  westward  from  the 
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foot  of  Black  wells  Island,  vhich  have  always  beeu  troablesome  to  ves- 
sels crossing  from  one  channel  to  the  other,  as  the  winds  and  tides  often 
comi>el  them  to  do,  and  which,  with  the  continaally  increasing  size  of 
vessels  and  the  increasing  commerce  of  the  river,  are  becoming  still 
more  dangerous.  The  Man-of  War  Bock,  marked  by  a  spindle,  oppo- 
site Thirty-eighth  street,  is  a  prominent  part  of  this  reef. 

A  second  serioas  obstmotion  is  Middle  Oronnd,  situated  in  mid- 
cbannel  1^  miles  to  the  eastward  of  Hell  Gate,  near  the  sonthem 
entrance  to  Little  Hell  Gate,  between  Sunken  Meadows  and  Lawrence 
Point,  with  a  channel  on  either  side  of  barely  350  feet  width.  The 
reduction  of  this  reef  to  18  feet  mean  low  water  is  in  progress. 

Still  farther  eastward  are  the  obstructions  and  sharp  turns  in  the 
vicinity  of  the  North  and  South  Brother  Islands.  Lower  down  the 
East  River  are  numerous  areas  over  which  the  existing  depth  is  insuf- 
ficient for  sea  going  vessels,  and  in  course  of  time  must  be  deepened  as 
the  appropriations  may  be  continued  and  work  at  other  points  be 
completed. 

In  fact,  the  increasing  draft  and  tonnage  of  vessels  indicate  that  a 
revision  of  the  ruling  depths  to  which  the  navigation  should  be  im- 
proved will  be  needful  even  in  the  case  of  localities  already  deei>eaed. 

The  suit  begun  by  private  parties  to  dispossess  the  United  S'ates  of 
its  occnpancy  of  the  dike  built  by  it  between  <Treat  and  Little  Mill 
rocks,  Hell  Gate,  was  decided  by  the  courts  in  May,  1889,  in  fovor  of 
the  United  States,  but  appeal  has  been  taken  by  the  complainant  to  a 
higher  court.  It  is  important  that  the  United  States  retain  possession, 
as  the  ground  is  needed  for  wharfage  and  for  repair  shops  for  the  drill 
scow  and  dredges.  The  old  machinery  and  worn-out  plant  and  material 
stored  for  many  years  at  Hidlets  Point  have  been  sold,  and  the  office 
for  tlie  local  charge  of  work  has  been  transferred  to  the  dike. 

The  plant  in  use  on  the  improvement  has  been  kept  in  good  repair 
during  the  year. 

WOBK  DONE  SUBINQ  THB  PI^Al.  YEAR  ENDING  JUNE  30,  1897. 

At  the  opening  of  the  year  no  contracts  were  in  force  and  no  opera- 
tions in  progress,  as,  on  account  of  the  exhaustion  of  funds,  the  Gov- 
ernment plant  had  been  laid  up  January  4,  1896. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $60,000  for 
continniug  the  improvement. 

The  project  for  the  expenditure  of  this  sum,  providing  for  continuing 
work  with  Government  plant  on  Middle  Ground  off  Sunken  Meadow 
and  at  other  points  in  the  nver  where  rocks  may  i>rove  obstructive  to 
navigation^  was  approved  by  tiie  Chief  of  Eoginews  Jnly  6, 1896. 

BEEP  OFF  ST7NEEN  MEADOW. 

The  U.  3.  steam  drill  scow  Oen,  John  Newton  and  dredge  Eell  Gate 
resumed  work  on  reef  off  Sunken  Meadow  August  28,  and  continued 
until  December  20,  when  work  was  suspended  and  the  plant  hauled  oif 
for  rejiairs. 

At  that  date  the  rock  had  been  broken  to  a  depth  of  18  feet  at  mean 
low  water.  On  the  completion  of  removal  of  Charlotte  Rock,  June  23, 
1897,  the  tender  scow  with  a  crew  of  9  men  was  employed  on  this  reef 
in  removing  shoal  spots  lying  above  18  feet.  At  the  close  of  the  year 
this  work  is  still  in  progress  and  will  be  completed  early  iu  July. 
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The  following  table  shows  the  work  done  during  the  fiscal  year,  and 
the  total  to  date,  on  reef  off  Sunken  Meadow : 


KumtMr  or  tlmea  dome  wm  lowered  

Hnmber  of  holes  drilled  

Averaee  depth  of  holes  feet.. 

Af^tiialtlme riiuning  drlUa  -  faoan.. 

Number  of  drill-hole  blasta  fired  

Pounds  of  explosive  uaed  (forcite  No.  SX)  

ToDH  of  broken  etone  raised  by  clivers  

Tons  of  liroken  slone  raised  by  pnmp  

Tons  of  broken  stooe  raised  by  aredge  

Total  tons  raised  and  dumped  ■  

Total  coat  of  woA  

Coat  per  Um  


Dnrtng  fla> 
oalynar. 

Total  to 
data. 

28 

194 

124 

1,086 

7.2 

7.1 

lis 

&81 

26 

188 

4,316 

48,427 

4 

664 

672 

im 

IS,  800 

3,175 

15, 126 

912,  WM.  UT 

m,  377. 35 

*5.M 

«6.U 

OHARLOTTB  BOOK. 

After  completing  the  repairs  the  steam  drill  scow  Oen.  John  Newton 
and  dredge  Hell  Gate  began  operations  on  Charlotte  Uock  February 
11, 1897,  and  completed  the  removal  of  this  reef  to  the  contemplated 
depth  of  26  feet  at  mean  low  water. 

The  final  sweeping  ou  this  reef  was  made  with  Uie  horizontal  bar  on 
June  23,  and  the  l^t  depth  anywhere  over  the  reef  is  26.5  fact  at 
mean  low  water. 

Charlotte  Bock  was  a  narrow  ledge  100  feet  wide  by  250  feet  long, 
with  a  least  depth  of  14.7  feet  at  mean  low  water,  lying  in  the  East 
River  opiwsite  and  2,100  feet  east  of  Thirty-flftb  street,  New  York 
City.  It  obstructed  the  channel  east  of  Blackwells  Island  and  was 
a  serious  menace  to  navigation. 

The  following  table  shows  the  work  done  on  this  reef,  and  the  cost: 

Namber  of  timeii  dome  was  lowered   20 

Nnmber  of  boles  drilled    ....    213 

Averugfi  depth  of  boles     feet..  10.3 

Actnaftiiiio  riinniDg  drills  hoora..  316 

Number  of  drill-hole  blasta  fired....   19 

PoDDtls  of  explosive  used  (80  per  cent  foroite)  ^   2,722 

Tone  of  brokeu  stoiie  removea   7, 485 

Total  coat  of  work   $18, 906. 21 

Coet  per  tou  of  2,240  pounds   $2. 52 

On  the  completion  of  removal  of  Charlotte  Bock,  Jnne  23,  1897, 
operat ionn  were  suspended  and  the  plant  laid  ap  on  acoonnt  of  exhaus- 
tion of  funds. 

Request  of  the  depot  quartermaster,  Kew  York  City,  for  increased 
facilities  and  depth  iu  the  approaches  to  wharves  at  Davids  Island  and 
WiHets  Point,  Y.,  was  approved  by  the  Chief  of  Engineers  Decem- 
ber 10, 1890.  After  advertising  for  sealed  proposals,  an  agreement  was 
made  with  B.  G.  &  J.  S.  Packard,  the  lowest  bidder,  to  dredge  12,000 
cubic  yards,  more  or  less,  of  material  from  the  approaches  to  the  wharf 
at  Davids  Island,  Kew  York,  and  17,500  cubic  yards,  more  or  less,  of 
material  from  the  approaches  to  the  wharf  at  Willets  Point,  New  York, 
at  11  cents  per  cubic  yard. 

Work  under  this  agreement  began  January  14, 1807,  and  was  com- 
pleted on  Febraary  17,  1807;  33,148  cable  yards  were  removed.  At 
Davids  Island  a  badu  200  feet  square  in  front  of  the  wharf,  with  a 
channel  100  feet  wide  and  700  feet  long  to  the  12-lbot  cnrre,  were  deep- 
ened to  12  feet  at  low  water.  At  Willets  Point  a  channel  200  fiaet 
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-^ide  and  1,000  feet  long  from  the  Post  Wharf  to  the  Main  Channel, 
^as  dredged  to  12  feet  at  low  water,  and  a  slip  on  the  8oath  nide  of  the 
^harf  was  made  4  >  feet  wide  and  8  feet  deep  t<>r  a  length  of  150  feet. 

The  amount  that  can  be  profitably  expended  in  the  removal  of 
^l}struction8  in  East  Biver  and  Hell  Gate  during  the  fiscal  year  ending 
^une  30, 1899,  ia  1200,000,  to  be  applied  to  the  removal  of  Flood  Bock 
^^bris  and  of  roeky  obatractiouB  at  such  other  points  in  the  Eai*t  Biver 
00  the  necessities  of  navigation  demand,  notably  the  unnamed  rock  off 
/j^enty-sixth  street,  discoveredJn  1893. 

This  work  is  in  the  collection  district  of  2?ew  York.  The  nearest  port 
^f  entry  is  New  York  City.  The  nearest  light  is  Bl  wk  wells  Island  light 
If  he  nearest  fbrt  is  Fort  Oolambus,  (itoremors  Island,  New  York  Harbor. 

Money  statement. 

July  1,1896.  balance  anexpeuded  JOT,  287. 73 

Jane  30;  18fn>  amonnt  expmded  daring  flsoal  year   63, 831.  B9 


July  1, 1897,  balanee  unexpended   18,  gsft.  14 

Ju^  1, 1897,  ontatanding  Uabllitiea   8, 633. 97 

Jnly  1,  U97,  balance  available   10, 432. 17 

Amount  (estimated)  required  for  completion  of  existinK  project   753, 840. 67 

Amount  tbat  can  be  profi  tably  expended  in  fiecal  year  ending  Jnne 30, 1899  200, 000. 00 
Submitted  in  oomplianoe  vitti  requirements  of  sections  2  of  riTer  and 
harbor  acts  of  1866  and  1407  and  of  sundry  civil  act  of  June  4,  1897. 


AMOOHTS  APPROPRIATBD. 


Act  of— 

jQly25,1868   485,000.00 

April  10,  1889   178,  300. 00 

July  11,  1870   250,000.00 

March  3, 1871   250,  000.  00 

June  10,  1872 . .  .■   225,  OOO  00 

March  3, 1873    225, 000. 00 

Jnne  23, 1874    225, 000. 00 

March  3, 1875   260,  000. 00 

Anguet  14, 1876    250, 000. 00 

Jnne  18, 1878    350,000.00 

March  3. 1879    250,  000. 00 

Jnne  14, 1880    200, 000.  00 

March  3, 1881   200,000.00 

Deduct  amount  reverted  to  United  States 
Deduct  moount  allotted  to  Harlem  Biver 


Act  of— 

Mav4,1882   $50,000.00 

August  2,  1882    200, 000. 00 

July  5, 1884    360,000.00 

August  5, 1886    112, 500.  00 

Augnst  11. 1888   250, 000. 00 

September  19, 1090   200, 000. 00 

July  13, 1892   150, 000. 00 

August  17,  1894   75, 000. 00 

Juno  3, 1896    60, 000. 00 

Net  receipts   from  other 

sources   3,637.88 


Amonnt  expwded  to  June  30, 1887. 


Total   4,399,437.88 

Treasury  93.158.66 

  11,000.00 

 14, 158. 55 

4,385,279.33 

 .  4,371,333.19 


COMHKKCUX  STATISTICS. 


The  commerce  of  the  East  Biver  ia  so  intimately  connected  with  tbat  belonging  to 
New  York  Harbor  proper  that  it  is  impracticable  to  make  a  sepuate  statement  of  it. 


BRIDOBS  AFFECTED  BY  CONaRBBSIONAL  OR  BTATK  ACTS. 

Jieif  York  and  Long  Island  Bridge  Compann't  Bridge,  at  Blackwellt  Itland. — Authorized 
by  act  of  Congress  approved  March  3,  1KH7.  The  original  plans  for  this  bridge,  ap- 
proved by  the  Secretary  of  War  in  October,  1887,  vvere  amended  by  act  of  Congress 
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approved  March  14, 1894,  which  provideo  that  the  lowest  port  of  the  saperstracture, 
over  the  entire  width  of  the  waterway,  shall  not  he  li;Ba  than  135  feet  above  mean 
high  water  of  spriog  tides.  The  foundations  of  the  piers  on  hoUl  ahorea  of  Blaok- 
wells  Island  ana  on  the  Rarenswood  shore  have  been  completed,  bnt  ftirther  work 
has  been  suapended  on  account  of  legal  oomplications. 

Ikut  Biver  Bridge  Company't  bridget. — By  State  aot,  March  9,  1892,  the  East  River 
Bridge  Company  was  authorized  to  constmot  a  bridge  between  Broadway,  Brooklyn, 
and  Rivington  street,  New  York  City;  and  a  second  bridge  from  Bridge  street, 
Brooklyn,  to  a  junction  in  New  York  City  with  the  flrst-meotioned  bridge.  The 
plans,  providing  for  a  height  of  140  feet  above  mean  high  water  at  center  ana  190  feet 
at  piers,  for  the  flnt-mentioned  bridge,  and  for  a  heignt  of  136  feet  mt  center  and  120 
feet  at  piers  for  the  seoond  bridge,  were  approved  by  the  Secretary  of  War  Febmarv 
16,  189^. 

New  Eatt  Biver  Bridge. — A  commission  for  a  "New  East  River  Bridge,"  appointed 
under  State  act  May  27,  1896,  purchased  the  franchise  of  the  bridge  first  described 
in  the  foregoing  paragraph,  and  applied  to  the  Secretarv  of  War  for  approval  of 
modified  plans^  with  the  Brooklyn  terminal  at  South  t^fth  street,  and  rednotion  of 
height  at  center  of  span  from  140  feet  to  135  feet.  The  Secretary  of  War  has  authorized 
"a  clear  headway  of  at  least  135  feet  at  mean  high  water  of  spring  tides,  under  the 
most  nn&vorable  conditions  as  to  load  and  temperature,  for  a  distance  of  not  le« 
than  200  feet  on  each  side  of  the  middle  point  of  the  bridge,  and  a  height  at  the 
pierhead  lines  of  at  least  117  feet." 

Plans  conforming  to  the  above  requirements  were  snhmitted  by  the  commission 
and  approved  by  the  Secretary  of  War  September  24, 1896.  The  north  caisson  has 
been  sunk  on  the  site  of  the  New  York  tower  foondationf  at  the  fiwt  of  Delancey 
street,  and  work  of  concreting  has  been  began. 


E  7. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

Kew  York  Harbor  is  tlie  general  desigDatioB  of  the  water  front  of 
and  approaches  to  the  city  of  New  York,  comprising  the  Upper  and 
Lower  bays,  lying,  respectiTdy,  inside  and  ontside  of  the  Narrows, 
between  the  Long  Island,  Staten  Ii^and,  and  New  Jeney  shores;  and 
parts  of  the  HaoBon,  East,  and  Harlem  rivers. 

At  the  port  of  New  York  tWo-thirds  of  the  merchandise  imported  into 
the  United  States  are  received  and  two-thirds  of  the  import  duties  col- 
lected. From  this  port  are  sent  one-half  of  the  exported  domestic 
products  of  the  country,  and  oue-half  of  the  foreign  tonnage  trading 
with  the  United  States  enters.  Three  fourths  of  the  passengers  between 
the  United  States  and  foreign  countries  come  and  go  by  way  of  New 
York,  and  three-fifths  of  all  immigrants  land  here. 

New  York  Harbor  has  two  entrances,  one  &om  Long  Island  Sound 
by  East  Biver  and  Hell  Gate,  used  by  vessels  trading  eastward  between 
New  York,  the  Eastern  States,  and  British- American  Provinces;  the 
other,  the  main  entrance  from  the  sea,  by  Sandy  Hook,  through  the 
Narrows,  ased  by  transatlantic  and  southern  traffic. 

Prior  to  1S84  the  main  or  Sandy  Hook  entrance,  with  nearly  24  feet 
depth  at  mean  low  watw,  and  ample  breadth,  sufficed  for  the  commer- 
cial requirements  of  the  port  until  the  great  increase  in  the  length, 
tonnage,  and  draft  of  the  totnsatlantic  steamers  made  deepening  neces- 
sary, in  order  to  prevent  the  delays  to  which  they  were  subjected  by 
having  to  wait  for  high  water  in  order  to  cross  the  bars. 

Before  the  improvement  of  the  Main  Ship  Channel  was  undertaken 
by  the  United  States  it  was  obstructed  by  four  shoals,  as  follows : 

1.  The  outer  bar,  about  4,000  feet  wide,  the  chanosl  across  which  is 
known  as  Gedney  Channel,  where  there  weredepth&of  23.7  feet  in  mid- 
channel  and  22.3  in  the  southern  half. 
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2.  The  shoal  at  the  month  of  the  Swash  Channel,  iibout  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

3.  The  ahoal  northwest  of  Sandy  Hook,  aboat  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel,  west  of  Fiynns  EnoU,  nearly 
3  miles  long,  on  the  crest  of  which  the  depth  was  only  23.9  feet  in 
mid-channel,  with  depths  of  22.6  feet  within  a  few  hundred  feet  of 
the  mid-channel  range. 

A  large  proportion  of  the  commerce  of  the  port,  carried  in  deep-draft 
Tessels,  Goald  cross  these  shoals  only  at  or  near  high  water. 

The  demand  made  in  1884  by  the  commercial  interests  centered  in 
Kew  York  Harbor  for  better  navigation  facilities  was  recognized  in  the 
liver  and  harbor  act  of  Jnly  5, 1884,  which  provided  for  "  deepening 
Gedney  Channel  throngh  Sandy  Hook  Bar,  New  York,  $200,000." 

Geduey  Channel  is  the  main  channel  of  entrance,  lying  about  3  miles 
outside  of  Sandy  Hook,  and  east  by  north  irom  it.  Sandy  Hook  is 
aboat  9  miles  nearly  south  irom  the  Narrows,  which  separates  the  near- 
est points  of  Long  Island  and  Staten  Island ;  and  the  Narrows,  in  turn, 
is  about  7  miles  sonth  from  the  southern  end  of  Manhattan  Island. 

From  the  Narrows  northward  to  New  York  there  is  not  less  than  6 
&thoms  in  the  main  channel. 

Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
milcH,  estimating  westward  of  a  line  drawn  from  Sandy  Hook  to  Coney 
Island.   Its  westward  portion  is  known  as  Baritan  Bay. 

From  north-northeast  by  east  to  south-southeast  the  Iiower'  Bay  is 
open  to  the  ocean. 

The  shortest  distance  across  the  opening  from  Sandy  Hook  to  Coney 
Island  is  7  miles.  The  water  cross  section  on  this  line  at  mean  low 
water  is  about  790,000  square  feet,  through  which  the  mean  velocity  is 
abont  1.6  feet  per  second,  with  maximum  velooities  about  twice  as  much. 
(Board  of  Engineers'  Beport  for  1884.) 

At  the  Narrows  the  channel  is  1  mQe  wide  and  70  feet  deep,  with 
depths  of  over  1(N)  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as  the 
Main  Ship  Channel,  leading  southward  to  a  point  abont  1  mile  west  of 
Sandy  Hook,  thence  turning  northward  and  eastward  for  4  miles  to 
the  bead  of  Gedney  Channel,  and  tbenoe  through  Oedney  Channel  east 
to  deep  water. 

Between  Sandy  Hook  and  Coney  Island  there  are  broad  shoals  with 
five  distinct  channels  of  varying  depths  running  through  them. 

The  channels  lie  in  the  fdUowing  order,  beginning  at  the  northwsuxl: 

(J!)  The  Coney  Island  Channel. — In  which  the  navigable  depth  at 
mean  low  water  is  10  feet. 

(5)  The  Fourteen-foot  Channel. — In  which  the  navigable  depth  at 
mean  low  water  is  15  feet. 

{3)  The  East  Channel, — In  which  the  navigable  depth  of  water  is  19 
feet. 

{4)  The  Swash  Ohamnel— Throngh  which  22  fleet  can  be  carried  at 
mean  low  water  in  a  narrow  channel. 

(5)  The  Main  Skip  Channel. — In  which,  prior  to  1885,24  feet  only 
could  be  carried  through  different  reaches  with  lumps  in  them,  over 
which  the  depth  was  only  23.3  feet  at  mean  low  water.  The  northern 
reach^  along  the  west  side  of  Flynns  Knoll,  is  maintained  by  tidal 
flow  through  the  it^arrows,  and  the  two  south^n  reaches  past  Sandy 
Hook  are  maintained  by  the  tidal  prism  of  Karitan  Bay. 

These  five  channels  are  separated  by  shoals  with  !tom  4  to  18  fiset  of 
watex*  over  them  at  mean  low  water. 
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The  two  latter  converge  into  an  area  of  about  2  miles  square  north- 
east of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of  water  and 
over,  and  from  this  area  two  channels  lead  into  the  open  sea  over  the 
outer  bar,  the  northernmost  known  as  Gedney,  the  southernmost  as  the 
South  Channel,  both  of  which  had,  prior  to  1885,  ouly  24  feet  at  low 
water.  Oedn^  Channel,  the  wider,  was  the  deeiwr  and  stralghter  of 
tbe  two,  and  therefore  U8e<l  by  the  larger  vessels. 

The  Swash  Channel  is  really  a  cut-off  firom  the  Main  Ship  Channel, 
leaving  it  about  6  miles  below  the  Nfurows,  and  joining  it  again  at  the 
western  end  of  Gedney  Channel. 

As  the  appropriation  of  1884  for  the  deepening  of  the  Gedney  Chan- 
nel was  mskide  in  advance  of  an  approved  project,  the  local  oDicer  was 
directed  to  make  a  survey  of  the  Lower  Harbor  from  the  eastern  end 
of  Coney  Island  to  Sandy  Hook,  with  a  view  of  determining  the  most 
feasible  plan  of  improvement.  The  survey  was  completed  in  Novem- 
ber, 1884,  and  a  report  recommending  the  improvement  of  Gedney 
Channel  and  the  eventual  improvement  of  the  Main  Sbip  Channel, 
accompanied  with  estimates  of  cost  and  chart,  was  submitted  Decem- 
ber 6, 1884.   (Annual  Report  Chief  of  Engineers,  1885,  p.  773.) 

The  navigation  of  the  Main  Ship  Channel  inside  the  bar,  especially 
on  the  approach  to  the  Karrows  from  the  Southwest  Spit,  is  so  inti- 
mately connected  with  that  of  Gedney  Channel,  across  the  bar,  that 
it  was  deemed  important  in  submitting  an  estimate  of  cost  for  the 
improvement  of  the  latter  channel,  directed  to  be  made  by  Congress 
in  the  act  of  1884,  to  extend  the  estimate  to  include  the  entire  Main 
Sliip  Channel,  and  to  recommend  the  deepening  of  the  several  inter- 
mediate shoals  simultaneously.  The  project  for  deepening  the  channel 
across  the  bar  to  28  feet  by  dredging  received  the  approval  of  the  Sec- 
retary .of  War  December  27,  1884.  (Annual  Kepoit  Chief  of  Engi- 
neers, ]885,  Part  I,  p.  774.) 

The  project  provided  for  improving  the  western  end  of  Gedney  Chan- 
nel for  a  distance  of  4,000  feet,  measured  along  its  axis,  aiid  the  Main 
Ship  Channel,  west  of  Flynn  Knoll,  from  the  Southwest  Spit,  north  to 
Buoy  No.  12,  th^  situated  lA  miles  sonth  of  the  western  entrance  to 
Swash  Channel,  the  depth  to  be  30  feet  mean  low  water. 

The  cost  was  estimated  at  $970,000,  not  inclusive  of  allowance  for 
irregularities  of  cutting  or  for  increase  of  bulk  for  scow  measurement. 
After  the  work  had  progressed  for  one  year,  and  these  allowances  could 
be  estimated  with  some  degree  of  accuracy,  the  estimate  was  revised 
and  the  cost  of  executing  the  project  as  then  approved  was  fixed  at 
$1,370,000. 

In  1887  the  project  was  enlarged  so  as  to  cover  a  length  of  4,600  feet 
in  Gedney  Channel  measured  along  the  axis  or  a  length  of  6,000  feet 
measured  along  the  north  side;  to  remove  the  shoal  in  the  Main  Ship 
Channel  at  the  sonth  entrance  to  the  Swash  Channel,  afterwards  called 
the  "  Bayside  Channel lo  remove  the  shoal  northwest  of  Sandy  Hook, 
and  to  extend  the  Main  Ship  Channel  north  from  Buoy  !No.  12  to  and 
beyond  the  north  entrance  to  the  East  Channel  at  Buoy  No.  14  (now 
Buoy  No.  10).  The  total  estimated  cost  of  the  project  so  enlarged, 
based  on  the  existing  prices  of  dredging,  was  $1,490,000. 

Operations  for  improving  the  lower  bay,  under  project  to  provide  a 
navigably  channel  1,000  feet  wide  and  30  feet  deep,  mean  low  water, 
from  the  sea  along  Gedney  Channel  and  the  Main  Ship  Channel,  were 
begun  September  26, 1886,  and  completed  October  10, 1801. 

The  plant  which  was  used  consisted  of  centrifugal  pamps,  installed 
in  steamers,  the  excavations  being  dumped  at  se^  in  14  fathoms  in 
the  viduity  of  the  Scotland  light  vessel.   After  the  completion  of  the 
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project  the  steam  dredge  last  used  by  the  contractors  was  pnrchased 
by  the  Goywnment,  and  has  since  heea  employed  to  trim  banks  and 
owners  and  to  maintain  the  improved  ohanneL 

The  quantities  of  the  material  removed  firom  the  several  reaches  of 
the  channels  improved  from  September  26, 1885,  to  June  30, 1892,  veie 
as  follows: 

Cnblo  Tarda. 


Fnm  G«Klney  Channd   1, 161, 244 

From  Ba;Bide  Channel   448, 313 

From  Northwest  Shoal   118, 758 

Flrom  wast  of  Flynn  Knoll   3, 146, 764 


Total  qnantity  excavated  4,8^079 


SHOBB  PBOTEOTION  AT  SAETOY  HOOK,  NEW  JEBSBT. 

The  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook 
against  wave  and  current  action  formed  part  of  the  project  for  improve- 
ment of  the  Main  Ship  Channel,  bat  as  the  work  required  was  necessa- 
rily tentative,  it  was  deemed  best  to  limit  expenditures  at  the  outset 
while  studying  the  most  economical  plan. 

Sandy  Hook  has  had  a  varied  experience  in  changes  of  form  and 
extent  resulting  A^m  tidal  and  current  action,  supplemented  by  wave 
action  during  storms. 

The  eastern  shore  along  False  Hook  Ohannel  is  a  long  beach,  remark- 
ably uniform  in  its  contours,  and  has  undergone  few  changes,  either  of 
accumulation  or  loss. 

From  the  northeast  end  of  the  Spit,  westward  around  the  Hook  to 
beyond  the  Hook  Beacon,  the  north  shore  is  open  to  northerly  and 
easterly  storms  and  particularly  subject  to  frequent  changes,  and  it  is 
on  this  front  that  the  shore  protections  have  been  made. 

The  ravages  by  the  sea  in  1863  made  shore  protection  a  necessity,  and 
during  the  following  twenty  years  many  points  were  protected  along 
the  crown  of  the  Hook  from  east  to  west,  by  means  of  jetties  extending 
at  varying  aogles  with  the  shore  lines,  from  near  high-water  to  below 
low-water  mark. 

The  Main  Ship  Channel  hugs  this  shore,  and  the  water  at  a  distance 
of  less  that  2,000  feet  has  a  depth  of  over  60  feet.  The  slope  of  the 
foreshore  is  somewhat  steep,  and  as  the  main  object  of  the  improvement 
was  to  preserve  the  high-water  lineandthe  dnnes  behind  it,  there  being 
no  marked  tendency  of  the  currents  to  cut  below  the  low-water  line,  it 
was  thought  best  to  place  the  outer  ends  of  the  jetties  near  the  latter 
carve. 

Some  of  the  jetties  were  built  of  timber,  some  of  timber,  brush,  and 
broken  stone,  and  others  of  concrete,  either  in  bags  or  in  forms.  In 
1883-84  the  timber  jetties  were  replaced  by  concrete,  built  in  place  and 
arranged  in  sections  10  feet  long,  so  that  when  undermined,  either  at 
the  ends  or  on  the  sides,  settlement  would  be  hj  sections,  without  frac- 
turing the  body  of  the  jetty. 

WMIe  these  jetties  served  to  cover  a  certain  part  of  the  shore  Ime 
for  certain  winds,  it  was  noticed  that  they  gave  no  protection  to  the 
high-water  line  during  storms  from  auy  direction  which  were  coincident 
with  spring  tides.  In  the  latter  case,  no  matter  what  the  direction  of 
the  wind,  the  dnnes  near  the  high-water  mark  were  attacked  by  the 
waves. 

To  prevent  the  destruction  of  the  dunes  and  arrest  the  recession  of 
the  high-water  line  before  the  foundations  of  the  defenses  and  other 
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pablic  buildings  were  leached  it  waB  decided  in  1890  to  nm  a  ri|>rap 
vatljBBt  below  high-water  line  completely  aronnd  the  Hook^nnitlug 
all  the  jetties. 

The  work  was  began  May,  1890,  and  oompleted  September,  1891.  The 
wall  is  2y  575  feet  long,  extending  from  Jetty  No.  1  to  about  119  feet 
westward  of  Jetty  No.  11,  with  a  cross  section  when  first  laid  of  50  to 
60  sqaare  feet. 

The  stones  vary  in  weight  from  300  pounds  to  3  tons  and  are  laid 
directly  upon  the  beach,  with  the  parpose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowiag  a  gradual  settlement 
without  sudden  dislodgment.   The  cost  was  $6  per  running  foot. 

Daring  the  past  six  years  the  whole  wall  has  settled  graAuaU^,  with 
little  lateral  displacement  of  stone,  and  as  the  result  the  beach  is  grad- 
ually ballding  ap  and  the  high-water  line  moving  ontward. 

Anthority  was  granted  by  the  Ohief  of  Kngineers  June  6, 1894,  to 
expend  the  sum  of  $2,000  for  tiie  protection  of  tiie  beach  in  front  of  the 
pneamatic-gan  battery,  about  800  feet  westward  frvon  tiie  extreme  west- 
ern jetty  near,  the  Hook  Beac<Hi. 

When  this  battery  was  located,  in  June  1889,  the  site  was  high  and 
well  iuland,  but  the  unprotected  shore  line  in  front  receded  so  much 
during  1892, 1893,  and  1894=  that  by  June  of  the  latter  year  the  sea  at 
high  water  washed  the  foundations  of  the  batt^  and  endangered  the 
work. 

A  riprap  wall  was  laid,  with  the  allotted  sum  of  t2,000,  around  the 
front  of  the  battery,  conformable  to  the  method  followed  in  building 
the  shore  protection  to  the  eastward,  which  gave  sufScient  protection 
till  means  could  be  provided  for  extending  the  work  eastward  to  connect 
with  the  old  work  at  the  beacon. 

WOKE  BONE  DUBDra  THE  FIBOAL  YEAB  SNDINO  JUNE  30,  1897. 

Ko  contracts  in  force  at  the  beginning  of  the  year,  as  the  chan- 
nel dredging  is  done  by  tiie  TJ.  3.  steam  dredge  Oedrng.  purchased 

in  1892. 

The  river  aud  harbor  act  of  June  3, 1896,  appropriated  $60,000  for 
continuing  the  improvement. 

The  project  for  the  expenditure  of  this  snm,  approved  by  the  Chief 
of  Engineers  July  6, 1896,  provided  for  widening  aud  deepening  the 
improved  channels  near  the  termini  oi  light-house  ranges  and^remov- 
ing  material  at  any  poiut  where  examination  shows  that  shoaling  has 
occurred  in  the  Main  Ship  Channel. 

The  Oednegf  which  had  been  lowed  temporaiily  for  the  improvement 
of  Pensacbla  Harbor,  was  returned  to  "Sew  York  August  15, 1896,  and 
began  operations  August  21  on  shoals  caused  by  the  wreck  of  the  barge 
Andrew  Jackson  in  Gedney  Channel.  Work  by  the  dredge  continued 
until  December  31, 1896,  trimming  banks  on  the  Main  Ship  Channel 
and  removing  shoal  areas  in  Oedney  and  Main  Ship  ctaaun^s.  From 
August  21  to  December  31  the  dredge  removed  30,882  cubic  yards  of 
material  from  Oedney  Channel  and  48,487  cubic  yards  from  the  Main 
Ship  Channel,  at  a  cost  of  13.6  cents  per  cubic  yard.  The  net  cost  of 
removing  materi^  from  the  date  of  purchase  of  steamer,  December  1, 
1892,  to  December  31,  1896,  is  11.2  cents  per  cubic  ysffd,  inolading 
expenses  of  every  kind. 

December  31  the  Gedney  was  withdrawn  to  be  supplied  with  new 
boilers  and  for  thorough  repairs  to  hull  and  machinery.  After  adver 
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tiBement,  contracts  were  made  with  Hugh  Bamsay,  dated  March  9, 
1897,  for  repairs  to  hull,  for  $6,124,  and  with  Harlan  &  HoUingsworUi 
Company,  dated  March  31,  1897,  for  supplying  in  place,  connected  up 
ready  for  steam,  two  new  Scotch  boilers,  for  $12,270. 

Work  under  tiie  contract  with  Hugh  Kamsay  began  March  11  Mid 
was  completed  April  30.  Work  under  the  contoacfe  with  the  Harlan  & 
Hollingsworth  Company  began  in  May  and  will  be  completed  Sep- 
tember, 1897, 

"No  work  was  done  during  the  fiscal  year  on  the  sea  wall  and  jettaes 
built  for  the  protection  of  the  north  shore  of  Sandy  Hook. 

'No  material  change  has  taken  place  in  the  past  fiscal  year. 

The  river  and  harbor  act  of  June  3, 1896,  jirovided  for  a  survey  with 
estimate  of  cost  of  "New  York  Harbor  from  the  Narrows  to  the  sea, 
with  a  view  of  obtaining  .'J5  feet  at  mean  low-water  mark."  The  report 
submitted  January  26,  1897,  states  that  the  proiwsition  to  construct  an 
entrance  channel  35  feet  deep  with  a  width  of  1,000  feet  is  justified  by 
the  interests  of  eominerce,  and  recommends  an  adequate  appropria- 
tion for  its  early  completion. 

The  report  covered  estimates  for  channel  widths  as  follows: 

36-foot  ohannel,  1,000  fest  wide   $1, 740, 000 

35- foot  cliannel,  1,500  feet  wide   2, 772, 000 

35-foot  chaimel,  2,000  feet  wide   4, 18£^  000 

If  done  by  contract,  estimates  to  be  increased  20  per  cent. 

The  size  and  draft  of  steamers  engaged  in  the  commerce  of  this  port 
are  constantly  increasing.  While  the  greatest  draft  last  year  was  30 
feet  0  inches,  the  new  freight  steamer  Pennsylvania  passed  out  ou  Feb- 
ruary 18, 1897,  with  a  cargo  of  18,000  tons,  drawing  32  feet.  Other 
steamers  of  equal  and  even  larger  dimensions  are  under  constraction 
and  proposed. 

A  resurvey  of  the  harbor  from  the  Narrows  to  the  sea  was  author- 
ized by  the  Secretary  of  War  May  13,  1897,  and  preparations  for 
beginning  it  are  in  progress. 

An  appropriation  of  $500,000  is  recommended,  to  provide  for  the  con- 
struction of  four  new  dredges  and  the  running  expenses  for  them  and 
for  the  U.  S.  dredge  Qedney^  for  contiquiug  the  widening  and  deepening 
of  the  entrance  channels  to  New  York  Harbor, 

The  operations  iu  and  about  New  York  Harbor  have  been  supervised 
by  Mr.  G.  W.  Kuefaule,  assistant  engineer,  to  whom  I  am  indebted  for 
the  most  satisfactory  and  intelligent  service  rendered  in  the  dischfurge 
of  his  various  trusts. 

This  work  Is  in  the  collection  district  of  New  Tork:  neareivt  light-honseB,  Sandy 
Hfiok  and  Highland  lights.  The  neu-eat  forts  are  the  n>rt  at  Sandy  Hook  and  those 
at  tiie  NtuTuwB. 

Monxy  statement. 


Jnly  1,  1896,  balance  unexpended   $111,038.34 

June  30,  1897,  amount  expended  daring  fiscal  year   38, 060. 06 


July  1,  1897,  balance  unexpended   72,978.28 

July  1, 1897,  outBtandiug  liabilities   $4, 249. 79 

July  1,  1897,  amount  covered  by  uncompleted  oontraots   12, 270. 00 

  16>B19.?9 


July  1, 1897,  balance  available   56,458.49 


(Amount  that  can  be  profitabl;^  expended  in  fiscal  year  ending  June  30, 1899  600,000. 00 
Submitted  in  compliance  with  re(]nirementB  of  flections  2  of  rivtsr  and 
harbor  aotsof  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 
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AMOUNTS  APFROPRIATBD. 


For  Gedney  Channel,  by  aotJtOy  6, 1884   «a00^000.00 

For  New  York  Harbor: 

Act  August  6,  1886   750,  000.00 

Act  August  11,  1888   380,000.00 

Act  September  19,  1890   160,000.00 

Act  Jnly  13, 1892   170, 000. 00 

Act  Angnrt  17, 18»4   75,  OOa  00 

Act  Juno  8, 1896   60,  OOa  00 


Total   1,795,000.00 

Received  from  other  eonroes   18, 124.  S2 


1,813,434.62 


Amount  expended  to  June  SO,  1897   1,740,446.24 


Abt^act  of  propotal  for  repairs  to  hull  of  U.  S.  «toam  dredge  Gedney,  rwmved  in  responw 
to  public  notice  dated  January  SO,  1897,  and  opentd  February  S,  1897,  hy  Col.,Q.  X. 
Qilleapie,  Corpt  of  Engineers. 


'Bapain. 


To  remoYO  preaeot  keel  for  100  fe«t,  more  or  lose,  and  replace  with  new  14  by  14 
inch  white  oak  per  liuear foot.. 

To  remove  earboard  utreaka  on  each  side  of  keel  for  100  feet,  more  or  less,  and 
replace  with  new  per  linear  foot.. 

To  remove  abont  13  feet  of  stem  and  replace  with  new  white  oak  and  put  on 
new  stem  band  at.. 

To  calk  entire  bottom,  fill  Beams  full  flush,  properly  point  with  pitch  and  cover 
with  Irish  folt,  and  then  sheath  with  2-inGii  yellow  pine,  planed,  and  faatenetl 
with  4-inch  i;alvaniEed  spikes;  then  calk  sheathing  with  one  thread  cotton  and 
uue  tliread  onkam,  pay  all  seams  with  rubber  seam  point,  and  paint  bottom 
with  two  coat«  of  copper  paint  ,  at. . 

To  takeoff  three  bottom-dump  valves  and  fit  and  secure  new  ones  each.. 

To  ohrlnk  new  wroughl-iron  bands  on  outboard  hangers  lot. . 

To  remove  toil  shafts  and  put  in  place  new  ahafta,  shrink  on  ooupllngs,  and  fit 
and  secnte  new  steel  sleevea  and  oaat-lron  bnshlnga,  and  also  nt  and  secnre 
new  propeller  wheels  lot.. 


Total 


1.  Hngb  Ramsey. 


Prioa 
nni 


r 


«».60 
4.  SO 

17B.00 


4,500.00 
30.  OU 
».00 


360.00 


Amoimt. 


96S0.0O 
460.00 
17S.O0 


4,600.00 
Oft  00 
S.0O 


160.00 


0,134.00 


Abttraot  of  propoeale  for  furnithing  two  marine  hoilert  for  U.  S.  Engineer  ateamer 
UedHeg,  received  in  reeponee  to  advertieement  dated  February  S6, 1897,  and  opened  Mardl 
8, 1897,  by  Lieut.  Col.  William  I^dlote,  Corps  ofEngineerw. 


Ho. 


ITune  of  bidder. 


James  HeiUy  Repair  and  Supply  Co  

The  Keatle  &  Levy  Ship  and  Engine  BaildlngCo.  a. 

North  Side  Iron  Worksb  

David  U.  NiohidB  

Hagh  Ramsay  

John  H.  Dialogue  to  Son  

The  Harhin  Affiolllngsworth  Co  

Qreenlie,  Wvatt  it,  Co  

Tbo  Charlee  Ulllman  Ship  and  Engine  BnlUlng  Go. 
Tbeo.  Smith  &  Bro  „  ~r..... 


Price  for 
two  bailers 
in  place, 
oomplete. 


•18.030 
12,360 
18,086 
»,HW 
13,600 
U,900 
13.370 
10.000 
10,200 
18,800 


A  Steamer  to  be  delivered  at  Philadelphia, 


b  Pn^oHla  not  algned. 
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CONTRACTS  IK  FORCB. 

With  Hoffh  Kamsay,  dated  March  9,  1897,  approved  hy  the  Chief  of  Engineers 
March  20,  1^^,  for  repairs  to  hull  of  U.  S.  steamer  Q»d*ey  ;  Trork  to  begin  March  30, 
1897:  completed  April  30,  1897. 

With  the  Harlan  HoUingsworth  ('ompany,  dated  May  3,  1897,  approved  by  the 
Chief  of  Engineers  June  4,  1897,  for  famishing  two  mimne  boilers  for  the  17.  S. 
Engineer  steamer  Gednejf,  at  oost  of  $12,270;  worlE  to  'begin  May  1  and  to  be  com- 
pleted September  1,  1897. 


COHMRRCIAL  STATISTICS. 

The  following  statement  concerning  the  foreign  commerce  of  New  York  Harbor  is 
taken  from  the  report  of  the  Chamber  of  Commerce  of  the  State  of  New  York  for  the 
Tear  1896-97.  It  comprises  only  the  foreign  imports  and  exports  of  the  port  of  New 
York,  and  does  not  inclade  the  domestic  coastwise  and  local  traffic.  No  attempt  has 
ever  been  made  hy  any  commercial  organization  to  collect  the  statistics  for  the  coast- 
wise and  local  trnfflo  of  New  York  Harbor,  as  the  vessels  and  steamers  bearing  this 
oommeroe  are  not  required  to  take  out  clearanoe  papers: 


Arliclea. 


Siuttr  ponnda.. 

UoiMSM  )tBll<iIia.  . 

Cofleo  poundfl.. 

Tea  do  

Uaoafftctarea  of  wool,  silk,  cot- 
ton, and  flax  

Cotton  poimdfl . . 

Hides  aiid  eklna  do  

Tin  do.... 

Bawaflk  ami  wool  do  

India  rubber,  crude  do  

Tobacco,    and  inanufoctDrea, 

ponnda  

Tora,  and  manufacttiroH  

IiMth«r.aiid  inaiiufHcturea  

Bartlieii,  atone,  and  chins  wan. . 

"Wliioa.'  

Coin  and  bullion  

PreclounatoiMa  

Ulsci'llaDeoM  

Broads tuffs: 

Wbeat  boshela.. 

Whoat  flour  barrels-. 

Com  buabela.. 

All  otborbreadatuffa  

Provialoua  

Cot  ton-aeed  oil   .gallooii . . 

Mineral  oils  ...do  

Cattio  nomber.. 

Oil  cake  and  maal  

Fonlgn  nierufauidlse  


Total. 


Imported. 
Quantity. 


.303,805,761 
957,002 
4B6,1»7,727 
ST.H»,i96 


202,426,714 
S3.  B46,a04 
34,265,485 

20,909,162 


Talno. 


051, 151, 199 
79  064 
72, 014. 710 
7,970,054 

111,462,292 


21,760.957 
9,447,260 
15, 148, 674 
15. 010,  S70 

11, 733, 682 
7,881.687 
8, 305,304 
5,434, 940 
6, 220, 663 
30,072,180 
6,362,684 
150,(17,824 


630,904,931 


Qoantity. 


Exportad. 

TaliM. 


340,180,465 
24,500,249 


160, 664, 018 
'so,' 149,' 278 


18,994,834 
4, 574, 126 
23,527,770 


«1 1,206,049 
28,404.415 
2,604,202 


17, 668, 367 
3,314,962 
8,437,481 


10, 086, 738 
492.688,632 
121. 877 
223,087.462 


147,045,289 

13, 260, 788 
17,  202, 647 
10, 030.  508 

6, 318, 096 
66,204, 917 

2, 907, 200 
35. 363, 670 
11,954, 561 

2.124,701 
17, 068,  504 


608,430,285 


Total  value. 


$51, 151, 480 
70,084 
72,014,710 
7,870,054 

122,928,841 
28, 494. 416 
24,366,158 
9,447,369 
15,148,574 
IS,  810, 870 

20,301,030 
11,146,639 
16,832,875 
6.434,949 

5,  220.583 
178,017,418 

6,  aB2,U4 
267,791,898 

13, 260, 788 
17.202,547 
10.039,508 

6,818,006 
66,204,917 

2,097,290 
35,363,ff70 
II,  054,661 

2,124,701 
17,068,604 


1,039.364,210 


Commeraial  slafif fioi  of  the  port  of  Jfew  York  from  /aly  t,  1S96,  to  July  1, 1S97. 

Amoniit  of  revenue  collected  8121,306,311.85 

Valotiorall  importa   822,019,860.00 

Talne  of  all  exporU   481, 732, 059. 00 


Feraiini  veaaels  entemd  

Foreign  veaaela  cleared  

American  veaadt  from  foreign  porta 

OuaHtwiBovaaada  entered  

Coaatwiae  vaaacda  desied  
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Statement  of  the  number  and  tonnage  of  all  veaaeU  belonging  to  the  port  of  If ew  Yarkf 

July  1, 1S97. 


JiTiuiilMr. 

Baglstend 
tonnage. 

1,081 
1,338 
«M 
IDT 

488,440.73 
a«8,S20.T4 
Uft,OM,M 
I8,MK.SS 

BRIDGBS,  TUNNSLS,  KTO.,  AFFBCTKD  BY  CONGRBSSIONAL  OK  BTATB  ACTS. 

2.  Bridge  of  the  Nortk  Siver  Bridge  Company  aeroat  the  Hudion  Skier  at  Taenty-tkird 
atreet.  New  Yorh  City. — Authorized  by  the  act  of  Congress  Jnly  11,  1890,  The  plans 
approved  by  the  Secretary  of  War  December  29,  1891,  provide  for  an  elevation  of 
150  feet  at  mean  high  water  at  center  and  140  feot  at  piers.  The  act  provided  for 
oommeaoement  of  constmction  within  three  years  from  date  of  passage,  and  author- 
ized the  f'ecretary  of  War  to  extttnd  the  time  for  two  additional  yean.  This  exten- 
sion was  grantedf  bnt  as  yet  no  work  of  coDstruction  has  been  begnn. 

S.  New  Torh  and  New  Jersey  Bridge  Compaity'a  Bridge,  from  Wett  Fyiy  ninth  street, 
Kew  York  City,  to  Weehawken,  N.  J.— Authorized  by  act  of  Congress  Jnne  7,  1894. 
The  plans  a)>proved  by  the  Secretary  of  War  March  13,  1896,  provide  for  a  clear 
span  of  3,110  feet,  with  a  height  of  150  feet  above  mean  high  water  at  center  of 
span.   No  work  of  construction  has  yt't  been  began. 

S*.  Hudgon  Jticer  Tunnel. — The  Hudson  Tunnel  Kailwa^  Company  was  authorized  by 
the  Secretary  of  War  July  2, 1881,  to  place  not  ex.oeeding  20,000  cnbie  yards  of  clay 
npon  the  bed  of  the  Hudson  Kiver  on  the  approach  to  New  York  City.  Kothiug  has 
been  done  nnder  this  authority,  work  on  the  tnnnel  being  snspended. 

4.  Piert  on  Jeraey  Flatt  at  Bayonne,  N.  J. — Under  date  of  December  26, 1891)  the 
Si-rretary  of  War  authorized  R.  O.  Packard  to  construct  two  piers  on  Jersey  Fiats, 
at  Itayonne,  N.  .T.,  in  accordance  with  plans  submitted.  Cunbtmotion  work  on  th& 
piers  ^as  not  been  begun. 


E  8. 

REMOVING  SUNKEN  VESSELS  OB  CRAFT  OBSTBUCTlNa  OR  ENDANaERING 

NAVIGATION. 

(I)  Barge  Andrew  Jackson. — The  coal  barge  Andrew  Jaokson^  vliile 
towing  through  Gedney  ChaDnel,  New  York  entrance,  May  22,  ISlKt, 
was  run  into  by  the  outward-bound  British  steamer  \  wra  and  sunk  in 
30  feet  of  water  in  the  middle  of  the  channel,  between  Buoys  E  7  and 
E  8,  foriniug  a  formidable  obstruction  to  navigation. 

The  barge  was  a  three-masted  wooden  vessel,  182  feet  long,  36  feet 
beam,  20  feet  depth,  and  gross  toDiiage  of  1,097  tons.  The  cargo  con- 
sisted of  1 ,500  tons  of  bituminous  coal. 

Sealed  proposals  for  removing  the  wreck  and  cargo  were  opened  June 
2,  1896,  and  that  of  R.  G.  &  J.  S.  Packard,  the  lowest  bidders,  for 
18,700,  was  ac(!epted  with  the  approval  of  the  Acting  Secretary  of 
War  Jnne  12,  1806. 

The  work  of  removal  was  begun  June  22  and  completed  August  14, 
at  a  cost  of  $3,880.71,  by  blasting  and  dredging. 

{2)  Ferryboat  New  Brunswick. — The  ferryboat  New  Brunswiekj  while 
on  tire,  sunk  about  February  1, 1897,  in  12  ftet  of  water,  just  south  of 
the  Port  Liberty  coal  wharfi  Jersey  City,  K.  J. 

Sealed  proposals  for  removing  the  wreck  were  opened  February  18, 
1807,  and  the  bid  of  the  Baxter  Wrecking  Company,  the  lowest  bidder, 
for  $896,  was  accepted  with  the  approval  of  the  Chief  of  Engineers 
March  2.  The  wreck  was  entirely  removed  by  March  12, 1897,  by  float- 
ing with  pontoons  and  transferring  to  a  private  beach  at  Weehawken. 

(3)  Steamship  Ailsa. — The  British  steamer  Ailsa  sunk  in  the  harbor, 
i^tor  collision  in  a  fog  with  the  steamer  La  Bourgogne^  on  February  29, 
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1896,  aud  has  since  been  lying  on  the  bottom,  on  the  east  side  of  the 
Narrows  below  Fort  Hamilton,  in  about  40  feet  of  water. 

Tfaesteamerisiron;  groS8tonnage,2,0Gltous;  Iength,290feet6inches; 
beam,  34  feet  2  inches;  depth,  23  feet  9  inches. 

<The  owners  and  underwriters  of  the  vessel  and  cargo  made  a  contract 
with  a  salvage  company  to  raise  the  wreck,  but  all  attempts  to  do  ao 
having  &iled,  the  vessel  was  finally  abandoned  March,  18^. 

Sealed  proposals  for  breaking  up  and  removing  this  wreck  to  a  depth 
of  40  feet  at  low  water,  were  opened  May  1, 1897,  and  the  bid  of  John 
W.  Chittenden,  the  lowest  bidder,  for  $11,976,  was  accepted  with  the 
approval  of  the  Secretary  of  War  May  20.  Work  of  removal  began 
June  1  aud  is  still  in  progress. 

(4)  Steamahip  Alvena. — The  British  steamer  Alvena  sunk  in  New 
Tork  Harbor  January  19,  1897,  after  collision  in  broad  daylight  near 
the  junction  of  the  Geduey  and  Swash  channels,  with  the  steamer 
British  QueeUf  and  has  since  been  lying  on  the  bottom,  1,500  feet  soath- 
east  from  Bony  B  1 ,  in  the  angle  between  the  Gedney  aud  South  chan- 
nels, in  about  25  feet  of  water,  and  is  a  serious  menace  to  navigation. 

The  steamer  is  of  iron;  gross  tonnage,  1,741  tons;  length,  274  feet  6 
inches;  beam,  32  feet  9  inches;  depth,  24  feet  4  inches.  Ko  attempt 
has  been  made  to  save  the  vessel,  which  is  in  fact  broken  in  two. 

Sealed  proposals  for  breaking  np  and  wholly  removing  the  wreck  and 
cargo  were  opened  Jnne  1, 1897,  and  the  bid  of  John  W.  Chittenden, 
the  lowest  bidder,  for  $36,000,  was  accepted  with  the  approval  of  the 
Chief  of  Engineers  June  24, 1897. 

No  work  had  been  done  on  this  wreck  prior  to  the  close  of  the  fiscEbl 
year. 

(5)  Canal  boat  Hager  Johnson. — The  wreck  of  the  canal  boat  Bager 
Jo)  inson  was  found  dritting  in  the  North  Biver  by  the  supervisor's 
steamer  Daniel  8.  Lament  on  May  11, 1897,  and  was  temporarily  secured 
to  the  hulk  of  an  old  schooner  a  short  distance  below  Edgewater,  on 
the  west  side  of  the  river. 

Sealed  proposals  for  the  removal  of  this  wreck  were  opened  May  24, 
and  the  bid  of  the  Baxter  Wrecking  Company,  the  lowest  bidder,  was 
accepted  by  authority  of  the  Chief  of  Engineers  May  28. 

The  wreck  was  floated  by  means  of  poatoons  and  removed  by  Jane 
5  to  Weehawken,  at  a  cost  of  $7fi. 


Ahttratst  of  proposaU  /or  remoral  of  icreck  of  ateanukip  Aiha,  New  York  Harbor,  Xew 
York,  rteeirtd  in  mponse  to  adrertiaement  dated  April  1^  otid  opmod  -f^S?* 
&y  lAma.  Cot.  William  Ludlow,  Corpt  of  EngiMtn, 


Ko. 

Kwne  of  bidder. 

AmoDut 
Eld. 

KemarkB. 

1 
3 

«10,7W 
23,900 
11,«7» 
8S,000 

3 

Lowoet  Ud. 

4 

Ahntract  of  propotaU  for  rmoral  of  wreck  of  ttwmtMp  AlrMa,  New  York  Harbor,  Jftw 
York,  received  in  retponse  to  adceriifemen  t  dated  April  30, 1S97,  and  opened  at  the  V,  S. 
Engineer  Office,  Jrmjf  BHilding,  Sew  York  Citg,  June  2, 1897. 

Ho. 

Nime  of  bidder. 

Amonnt 
bid. 

Remwlu. 

1 

•3(1,000 
87,500 

LoireatUd. 

s 
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CONTRACT  IN  FOKCK. 

With  John  W.  ChiUenden,  dated  May  i,  1897,  approved  by  the  Chief  of  Engineen 
June  1, 1887,  for  remoTuI  of  wreck  of  steunship  AutOf  New  York  Harbor,  at  cost  of ' 
I  4U.975.  Wor1ctobeginMa7  27aiidtobeoompl«tediu£iist2&,  1897. 


E  9. 

PBELIMINARY  EXAMINATIOK  OF  CATSKILL  CKEEK,  NEW  YOBK. 
[Printed  In  Hoom  Doc  Ko.  66,  Fifty-foorth  Cmigrcu,  Moond  WHion.] 

Offiob  of  the  Chief  of  Eitoinxebs, 

United  States  Abut^ 
WtuMnfftonj  D.  0.,  December  5, 1896. 
BiB:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  October  26, 18i>6,  by  Col.  G.  L.  Qillespie,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Gatskill  Creek,  New  York, 
provided  for  by  the  river  and  harbor  act  of  June  3, 1896. 

It  is  Colonel  Gillespi^s  opinion  that  this  creek  is  worthy  of  improve- 
ment by  the  General  Government,  to  the  extent  of  providing  a  channel 
200  feet  wide  and  10  feet  deep  at  mean  low  water  from  tiie  entrance  to 
the  railroad  bridge,  a  distance  of  1^  miles. 

I  concur  with  Colonel  OUlespie  to  the  extent  of  advising  a  snrvey  of 
tiie  creek,  estimated  to  cost  $350,  upon  the  results  of  which  a  more 
reliable  opinion  as  to  the  extent  of  the  improvement  justified  by  the 
commerce  involved  can  be  formed. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Ceaighill, 
Brig.  0en.f  Ohi^of  :^ngineer8, 

Hou.  Daniel  S.  Lahont, 

Swretary  of  War. 


bepobt  of  ool.  o.  l.  oillbsfie,  cobpb  of  enoineebs. 

Enoikeeb  Office,  United  States  Abmt, 

Hew  York^  N.  T.,  October  26^  1896. 

Genbbal  :  Beferring  to  Department  instructions  contained  in  circu- 
lar letter  dated  June  16, 1896, 1  have  the  honor  to  submit  h^ewith 
report  on  the  preliminary  examination  of  Catskill  Creek,  Kew  York, 
as  provided  for  in  the  river  and  harbor  act  of  June  3, 1896,  as  follows: 
"Catskill  Creek,  Kew  York." 

This  creek  is  a  tributary  of  the  Hudson  Biver,  into  which  it  at 
the  town  of  Catskill,  10  miles  below  the  city  of  Hudson.  It  has  been 
personally  examined  by  the  engineer  in  charge. 

It  drains  a  narrow  ^ley  25  miles  long,  and  is  navigable  to  a  point 
1^  miles  distant  from  its  month,  where  it  is  spanned  byaraUroad  bridge 
without  draw.  A  short  distance  lower  it  is  spanned  by  a  highway 
bridge  with  a  double  draw  opening,  each  65  feet  wide. 

The  average  widtAi  of  the  stream  in  the  navigable  portion  is  300  feet, 
which  widens  to  600  feet  at  the  mouth.   In  the  upper  section  jnst  above 
and  below  the  highway  bridge,  and  on  the  bar  at  the  entrance,  the 
depth  is  6  feet,  approzimatelyf  bat  in  all  other  parts  it  ranges  from  10 
BNG  97  66 
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feet  to  16  feet  at  low  stage.  The  bar  at  the  entrance  is  1,000  feet  wide, 
approximately,  and  the  material  is  generally  light  and  easily  dredged. 

The  town  ot  Oatskill  uumbero  5,000  inhabitants,  and  is  the  origin  of 
a  large  commerce,  which  the  aceompanying  paper  by  Mr.  William  J. 
Hughes,  coon ty  treasurer,  estimates  at  not  less  than  250,000  tons  anna- 
ally.  The  nnmber  of  ]>a8senger8  carried  annnally  to  and  fioni  the 
docks  by  different  steamboat  and  ferry  lines  is  estimated  at  05,000. 

This  locality  is  not  covered  by  an  appropriation  for  improvement,  nor 
has  it  ever  been  examined  under  direction  of  the  War  Department 
with  a  view  to  improvement 

The  obstructions  to  navigation  which  are  complained  of  consist  of 
shoal  depths  on  the  bar  at  the  entrance,  and  in  the  upper  reach  of  the 
river,  and  a  rocky  point  of  land  on  the  right  bank  below  the  highway 
bridge,  which  gives  the  channel  an  abrupt  turn  to  the  northward  and 
furnishes  a  favorable  pocket  for  ice  jams. 

The  projectors  of  the  improvement  desire  that  a  channel  be  provided 
from  the  entrance  to  the  head  of  navigation  200  feet  wide  and  10  fiaet 
deep  at  mean  low  water. 

The  improvement  may  be  efiEected  at  a  comparativdy  moderate 
expense. 

For  the  foregoing  reasons  I  have  the  honor  to  reiwrt  that  in  my  judg- 
ment Catskill  Creek  is  worthy  of  improvement  by  the  General  Govern- 
ment to  the  extent  of  providing  a  channel  200  feet  wide  and  10  feet 
deep  at  mean  low  water  from  the  entrance  to  the  railroad  bridge,  a  dis- 
tance of  1^  miles.  A  snrvey  adequate  for  the  preparation  of  a  report 
and  estimate  of  cost  of  the  improvement  justified  by  the  oommwcial 
interests  involved  will  cost  the  sum  of  $350. 

Attention  is  invited  to  accompanying  report  by  Mr.  A.  Doerflinger, 
assistant  engineer,  who  has  made  a  careful  examination  of  the  creek, 
and  to  the  Tetter  ftom  Mr.  William  J.  Hughes,  county  treasurer,  rela- 
tive to  the  business  firms  aud  corporations  in  the  town  of  OatskiU  who 
do  business  over  the  town  docks. 

Very  respeotfully^  your  obedient  servuit, 

G.  L.  GnxBSPiB, 
Colonel,  Corps  of  Mi^ikeen^ 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers,  U,  8.  A. 


REPORT  OF  MR.  A.  IWBKVUNGBK,  ASSISTANT  ENUIKRBR. 

ENcnraKR  Officr,  Unfted  States  Armt, 

New  York,  N.  T.,  OetoJur  1,  1S96.  ' 

Sir:  I  have  the  honor  to  report  that  in  accordance  with  yoar  instrnctions  I  hnve 
made  an  examination  of  OatskiU  Creek,  witit  a  view  of  determining  whether  it  is 
worthy  of  improrement  hy  the  United  States  GnTerumeut. 

(.'atakill  Creek  is  a  tributary  of  the  Hndson  River.  It  rises  in  the  Catskill  Honn- 
taiiiB  and  connects  with  the  Hndson  at  the  vitlagu  of  Cntskill,  alwnt  110  mileti  norUi 
of  New  York  City.  The  creek  itt  navigahle  lor  n  dintunco  of  1^  miles  from  its 
month,  where  it  is  crossed  by  a  permanent  bridge  on  the  line  of  the  Catskill  Honn- 
taiu  fiailroad.  Ahove  this  hridRe  the  creek  bi>d  rises  rapidly,  and  the  character  of 
tbo  stream  changes  from  that  of  a  tidal  river  to  that  of  a  mountain  stream. 

The  navifrable  portion  of  the  rreck  has  a  general  width  of  abont  300  feet,  exoept 
at  its  mon^,  where  it  widens  ont  to  about  000  feet.  The  present  ebanoel  depth 
varies  from  6  to  16  feet  at  mean  low  water,  the  lessur  depths  prevailing  on  the  bar  at 
the  niont^  of  the  crecilc  and  in  the  upper  sections.  The  vilh^  of  Catskill,  through 
which  the  creek  Hows,  bus  about  5,000  inhabitants;  there  are  nnmcrouK  indnstriM 
located  ou  the  banks  of  the  stream,  eousisting  mainly  of  briflk  fautortoSi  knitting 
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mtlls,  coal  andlamber  ymrds,  ioehonses,  etc.,  ail  dependoit  upon  the  shipping  fooU- 
ities  of  the  creek  for  the  transportation  of  their  jtrouncts  or  material  required  in  the 
manufacture  thereof.  The  ilucks  of  the  New  York  and  Cat«kill  line  of  steamers  are 
sittiateil  on  the  left  bank  of  the  creek,  abont  1  mile  up  from  its  month,  where  direct 
connection  is  made  with  the  trains  of  the  Oatskill  Hoantain  Railroad,  which  passes 
through  the  nnmuroiis  settlements  of  the  Catskill  region.  There  is  also  a  liue  of 
Bteamera,  mahing  daily  trips  lietweeo  Albany  and  Catskill,  which  has  its  docks  on 
the  creek. 

The  present  ttmnage  and  other  statistics  relating  to  the  commerce  of  the  ereek  are 
showD  by  the  statement  kindly  furnished  by  Mr.  William  J.  Hughes,  county  (iMs- 
urer  of  Greeim  County,  N.  Y. 

The  main  impediments  to  the  Aee  navigation  of  the  creek,  from  which  relief  is 
■onght,  nro  the  bar  »tthe  creek  entrance,  the  shoals  In  the  upper  reaches,  and  a  point 
of  rock,  partly  above  and  partly  below  water,  known  as  Hop  Fo  Nose,  which  projects 
into  the  channel  trom  the  ri^rht  bank  at  a  sharp  turn  of  the  creek. 

The  formation  of  a  channel  about  200  feet  wide  and  10  feet  deep,  mean  low  water, 
through  the  bar  at  the  month  of  the  creek,  together  with  some  dredgiag  in  the  upper 
reaches,  and  the  possible  removal  of  the  rocky  point  above  referred  to,  would,  I 
think,  meet  all  the  necessary  requirements  of  the  navigation  of  the  creek.  As  these 
improvements  could  probably  be  effected  at  a  comparatively  moderate  outlay,  and 
in  view  of  the  rommeroial  importauoe  of  the  stream,  a  surrey  of  the  creek  npon 
which  a  definite  project  for  improvunent  could  he  based  would,  in  my  Jadgment,  be 
justified.  The  cost  of  such  a  snrvey  would  be  about  9360. 
I  am,  very  respeotAilly,  you  obedient  servant, 

A.  DOBBFLINUKK, 

C(d.  Q.  h.  GiLLKSPIE, 

Corpa  of  JSngineen,  U,  8. 4< 


lbttkk  of  mr.  w.  j.  hughes. 

Gkbhhk  County  Trbasureh's  Office, 

Caumi,  N.  y.,  September  18, 1896. 
Dbak  Sir  :  Relative  to  the  commerce  of  the  Catskill  Creek,  I  beg  to  submit  the 
foUowiiis  niemorancla : 

The  principal  firms  and  corporations  making  use  of  the  water  fronti^  on  the 
creek,  nud  to  the  development  and  ancoessful  prom^cution  of  whose  linsineBS  It  is 
essmtial  that  there  shall  he  a  good  depth  of  water  and  a  clear  channel,  ore : 
Catskill  and  New  York  ^eamboat  Company,  Limited. 
Catskill  and  Hudson  Steam  Feiry  Company,  Limited. 
Catskill  and  Albany  Line. 
Saugerties  and  Hudson  Line. 

Catucill  Shale  Brick  and  Paving  Company,  mannflwrturew  of  paving  brick. 
Ferrier  &  (ioldin,  brivk  mMinfMJturerfl. 
Washburn  t&  Itames,  brick  manufacturers. 
Wiley  Manufacturing  Company,  hosiery  mills. 
Van  Brocklin  &  Co.,  hosiery  mills. 

New  York  Sand  and  Facing  Company,  manuftctnien  of  foundry  fodnga. 
Catskill  Foundry  and  Machine  Works. 
£,  Lampnian  &  Son,  lumber. 
John  A.  Foote,  lumber. 
Omar  V.  Sage,  coal. 
Chaancey  Smith,  coal. 
Milliiigton     Son,  coal. 
Thomas  Itelt,  coal  and  ice. 
H.  C.  Buckley,  coal  and  ice. 
Knickerbocker  Ice  Company,  ice. 
Estate  of  John  Avery,  ice. 
A.  Raynor,  grain  an<l  feed. 
The  tonnage  received  and  shipped  at  the  docks  ii  eoDBervatively  stated  as  follows : 

Tons. 

Coal   66,000 

Brick   125,000 

1(«   30,000 

Farm  produce,  merchants'  goods,  grain  and  feed,  icon,  sand,  fire  brick,  and 
miscellaneoiiB  35,000  to  30,000 

Total   361,000 


Digiiized  by 


1044     BEPOBT  OF  THE  CHIEF  OF  ENOINEEBS^  U.  S.  ABMY. 


The  number  of  passengeTs  oarried  to  and  from  the  docks  in  the  creek  by  the  dif- 
ferent ateamboat  and  ferry  lines  named  above  is  from  60,000  to  65,000. 

The  flgnreH  above,  of  course,  do  not  inclade  anything  that  is  done  at  the  doeks 
fivnting  on  the  river  at  the  moatb  of  the  creek,  bot  only  whatpaaseii  inaidethebar. 
The  figures  are  believed  to  be  within  the  actaal  facts. 

Any  further  information  that  yon  may  oonolder  desirable  I  thall  be  pleased  to 
obtain)  as  ikr  as  practicable. 
BespectAiUy,  yonn, 

W.  J.  HUOHIU. 

OoL  O.  L.  GlLLKFIK) 

Cojy  of  JSngtiuen,  U.  S.  A. 


E  ZO. 

PBELIHIXART  EXAMINATION  OF  NYACK  HABBOB,  NEW  YOBK. 
[Printed  in  Honw  Doe.  Ho.  SB,  lUfy-finuth  CongrMa,  leoond  aMston.] 

Officb  of  thb  Ohief  of  Enoinebbb^ 

United  States  Abxy, 
Washingtonj  D.  C,  December  3, 1896. 
SiB:  I  have  the  hoDor  to  sabmit  the  accompanying  copy  of  report, 
dated  October  20, 1896,  by  Ool.  G.  h.  Gillespie,  Corps  of  Engineers,  of 
tbe  results  of  a  preliminary  examination  of  Kyiiok  Harbor,  Not  York, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  of  June  3, 
1896. 

In  Oolonel  Gillespie's  jadgment  Nywik  Harbor  is  worthy  of  improve- 
ment by  the  General  Government  to  the  extent  of  opening  by  dredg- 
ing a  channel,  from  the  tx>wn  docks  eastward,  200  feet  wide  and  12  feet 
deep  at  mean  low  water,  to  connect  with  the  channel  of  the  river. 

I  concur  with  Colonel  Gillespie  to  the  extent  of  advising  a  survey  of 
the  harbor,  estimated  to  cost  $400,  upon  the  results  of  which  a  more 
reliable  opinion  as  to  the  extent  of  the  improvement  jostifled  by  the 
commerce  involved  can  be  formed. 

Very  respectfiilly,  your  obedi^t  servant, 

W.  P.  Obaiohiu., 
Brig.  GeH.j  Chi^  of  E-ngineera. 

Hon.  Danisl  S.  Lamont, 

Secretary  of  War. 


BBPOBT  OF  ool.  Q.  L.  OILLBSPIB,  OOBPS  OF  BNOINSIEBS. 

Enoinbeb  Offiob,  TJnitbd  States  Abht, 

New  Yorft,  N.  Y.,  October  2(Jj  1896. 

Gbneb Aii :  Referring  to  Department  instructions  coutained  in  circular 
letter  dated  June  16,  1896, 1  have  the  honor  to  submit  herewith  report 
on  the  preliminary  examiuation  of  Nyaok  Harbor,  liew  York,  as  pro- 
vided for  in  the  river  and  harbor  act  of  June  3,  1896,  as  follows: 
"Nyack  Harbor,  New  York." 

The  harbor  of  N^yack  has  been  personally  examined  by  tiie  engineer 
in  charge. 

The  town  of  Nyack,  28  miles  north  of  New  York  City,  is  situated 
npon  the  west  bank  of  the  Hudson  Biver,  which  here  exi»tuds  into  a 
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large  bay,  2  miles  wide,  known  as  Tappau  Zee.  The  town  and  its 
de[>endencie8  iinmber  10,000  inbabitants,  and  is  the  seat  of  many 
indQRtries  which  rely  chiefly  upon  the  river  for  the  traasportation  of 
the  commerce  ori^uating  there. 

After  passing  Sing  Sing,  on  the  east  bank,  4|  miles  above  Nyack, 
the  deep-water  channel  traverses  Tappan  Zee,  haggiog  the  east  bank 
closely  QDtil  New  York  Gity  is  reached. 

The  indentation  of  the  west  shore,  within  which  Upper  Nyack,  Nyaok 
Bightf  and  Fiermont  are  located,  has  a  foreshore  of  very  shoal  watetj 
the  depths  ranging  from  3  feet  to  10  teet  at  mean  low  water.  The  width 
of  the  foreshore  beyond  the  docks  at  Kyack  is  about  1|  miles.  Accord- 
ing to  the  charts  of  the  Coast  and  Geodetic  Sarrey,  the  bed  is  com* 
posed  generally  of  soft  material,  which  it  is  believed  can  be  easily 
removed  by  ordinary  dredges. 

The  citizens  of  the  town  and  vicinity  desire  that  a  navigable  channel 
affording  12  feet  depth  at  mean  low  water  be  excavated,  from  the  tf>wn 
docks  eastward,  to  give  access  to  the  deep  water  channel  of  the  main 
river.   The  desired  improvement  may  be  effected  at  no  great  cost. 

This  locality  is  not  covered  by  an  appropriation  for  improvement,  nor  * 
has  it  ever  bMn  examined  nnder  direction  of  the  War  Department  with 
a  view  to  improvement 

In  view  of  the  reasons  hereinbefore  stated,  I  have  the  bonor  to  report 
that  in  my  judgment  Kyack  Harbor  is  worthy  of  improvement  by  the 
General  Government  to  the  extent  of  opening  by  di«dging  a  channel, 
from  the  town  docks  eastward,  200  feet  wide  and  12  feet  deep  at  mean 
low  water,  to  connect  with  the  main  channel  of  the  river. 

A  survey  adequate  for  the  preparation  of  a  report  and  estimate  of 
cost  of  the  proposed  improvement  justifled  by  the  commercial  interests 
involved  will  cost  the  sum  of  $400. 

Attention  is  respectfully  invited  to  the  accompanying  report  by  Mr. 
A.  Doertiinger,  assistant  engineer,  made  after  a  personal  examination 
of  the  harbor,  and  also  to  letter  of  Mr.  George  B.  Helmle,  editor  of 
the  Kyack  Journal,  'embodying  partial  statement  of  the  commercial 
statistics  of  the  harbor. 

Yery  respectfUly^  your  obedient  servant, 

G.  L.  Gellbspib, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Gbaiohzll, 

Chief  of  SngineerSf  IT.  8,  A. 


BBPORT  OF  HB.  A.  DOBBFUNOKB,  ASSISTANT  KNGINBER. 

Enoikkkb  Otfick,  UNrrED  States  Arht, 

2few  York,  N.  ¥.,  Octohtr  1,  1896. 
Sir:  I  bare  the  honor  to  report  that  in  aooordanoe  with  your  instructions  I  have 
made  an  examinatiou  of  Nyack  Harbor,  New  York,  with  the  view  of  obtaining  the 
necessary  data  to  determine  Its  worthinees  of  improvement  by  the  United  Statea 
Govemnieiit. 

Nyack  Harbor  is  formed  by  an  indentation  in  the  west  shore  of  the  Httdsoo  River 

lietween  Hook  Monntaln  on  the  north  and  Fiermont  Pier  on  the  aontil.  Tile  Hadaon 
Kiver  at  this  point  expands  out  into  a  broad  bay,  known  as  Tappan  Zee,  the  deep- 
water  channel  being  close  to  the  east  shore  of  thu  river. 

For  a  distance  of  about  1^  miles  ont  from  the  docks  at  Nyack  the  present  depth  of 
water  is  not  over  6  to  7  feet  ac  mean  low  tide,  with  a  somewhat  greater  depth  along 
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fhedoek  front.  TheTillAgwof  Kyack  proper  aud  Soath  Xyaok,  which  comprise  one 
oommonlty  of  about  10,000  inhabitants,  are  situated  on  the  shores  of  the  harbor,  aod 
many  of  the  indDBtries  located  here  are  depnndeDt  upon  the  transportation  i^ilttlea 
of  the  harbor  for  the  movement  of  their  heavy  and  bnllcy  freights.  A  ferry  makes 
reenlar  trips  to  Tarrytown  on  the  opposite  side  of  the  river,  and  a  steamboat  runs 
dMly  daring  tho  sununer  season  to  and  from  New  York  City.  There  are  three  ship- 
yaroB,  a  glDe.and  paper  fiwtory,  and  other  industrial  establiahments  located  on  tue 
water  front,  while  many  othor  mannfaetoring  establishments,  comprising  shoe  fac- 
tories, carriage  and  sleigh  factories,  cement  works,  etc.,  are  located  m  the  immediate 
Ticinity. 

The  present  tonnage  shipped  and  roceired  and  other  statistics  relating  to  the  com- 
merce of  the  harbor  are  shown  by  the  statement  kindly  fnrnished  by  Mr.  Oeo^  B. 
Helmlfl,  editor  of  (he  Nyack  Journal. 

Owing  to  the  shallow  area  lying  between  the  natnral  channel  of  the  Hndson  Biver 
and  the  shore  front  at  Nyaok,  above  referred  to,  the  docks  at  the  latter  point  ean 
only  be  reached  by  vessels  of  comparatively  light  draft,  and  it  is  from  this  difficulty 
that  relief  is  son^t.  A  channel  from  150  to  200  ft>et  wide  and  12  feet  deep  mean 
low  water,  extending  from  the  deep  water  of  the  Hudson  Giver  to  the  dock  front  of 
Nyack  and  along  this  Iront  to  about  500  feet  nor^h  of  the  present  ferry  slip  at  the 
foot  of  Main  street,  would,  I  think,  afford  all  the  facilities  required  by  the  shipping 
interests  of  the  place.  Snch  a  channel  conld  probably  be  formed  and  maintained,  u 
a  moderate  ontlay,  by  dredging  alone. 

As  the  interests  affected  are  large  and  the  desired  improvement  seems  feasible  and 
necessary,  a  survey  upon  which  a  definite  project  for  improvement  conld  be  based 
wonld,  in  my  judgment,  be  Jnstifled.  The  cost  of  such  a  survey  would  be  about 
$400. 

The  statement  famished  by  Mr.  Qeorge  B.  Helmle  covers  only  a  part  of  the  com- 
merce of  the  harbor,  as  it  does  not  ineluM  the  tonnage  received  or  shipped  by  water. 
An  amended  statement.  Which  has  been  asked  for,  will  be  forwarded  as  soon  aa 
leceived. 

I  ain,  very  respeetAilly,  your  obedient  eervant. 


CoL  O.  L.  GiLLKSpn, 

Cor^  tf  Bngiiueraf  U.  8.  A. 


UTTSR  OF  MB.  OSOKOK  B.  HUHUS,  BDITOR  MTAOK  JOUSNAL. 

Ntack,  N.  Y.,  OetoberS4,  1896. 

Dear  Sir  =  Your  letter  to  Mr.  Morrell  asking  for  information  regarding  commercial 
statistics  of  Nyaok  has  been  handed  me,  with  a  request  tbut  I  reply. 

I  cheerfully  respond,  but  regret  to  say  that  after  careful  inquiry  and  labor  I  am 
not  able,  by  reason  of  the  failure  on  the  part  of  individuals  to  give  me  such  infor- 
mation as  is  necessary,  to  make  an  exact  or  even  approximate  estimate  of  the  amount 
of  business  done  in  our  harbor.  No  record  of  the  amount  of  tonnage  seems  to  have 
been  kept. 

The  anurant  of  freighting  on  tbeNortbeni  Railroad,  the  only  road  leading  directly 
into  Nyaok,  during  the  year  of  1895  was:  Tonnage  shipped,  1,762,306  pounds;  ton- 
n^e  received,  40,684,734  pounds. 

The  greai)  bulk  of  our  freightage  is  done  by  boat,  as  it  is  cheaper  and  comes  with- 
out the  extra  handling  at  Jersey  City.  I  have  applied  to  the  steamboat  company  ftw 
figarea.  but  as  yet  have  received  no  reply. 

We  have  four  8hoe*mannfactnring  industries  here,  and  they  do  from  9300,000  to 
$75,000  worth  of  business  per  year,  respectively.  Unoh  of  their  raw  material  comes 
in  as  freight,  while  the  finished  produce  is  sent  per  Wells  Fargo  Express  Company. 

Onr  appeal  for  better  harbor  fiuiilities  was  made  primarily  in  behalf  of  the  ship, 
boat,  and  yacht  industries  located  here.  The  shallow  water  or  flats  in  the  harbor 
make  It  impossible  for  those  engaged  in  the  enterprise  to  take  contracts  for  Teasels 
of  large  size.   Many  a  desirable  contract  has  been  lost  for  this  reason. 

I  can  only  add  tiia*  praotioally  all  of  onr  commercial  business  la  done  by  boat,  and 
we  use  the  railroad  only  when  the  river  is  olosed  in  winter. 
Yours,  very  touly. 


A.  DOBRFUNGKR, 

Am$Umt  Engineer. 


Gbo.  B.  Heijulb, 

EiUtor  Nyaek  Journal. 


A.  DOBRruNGER,  Esq., 

Auiitant  Mngineer. 
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E  XX. 

PKELIMINARY  EXAMINATION  OF  WALLABOUT  CHANNEL,  NEW  YOEK. 
[Printed  lnHoBMl)oo.NoLl32,  Fif^^fDUith  OnigreM,  MOoodMMloii.] 

Offiob  of  the  Chief  of  Engineebs, 

United  States  Army, 
WaaMngtortj  B.  C,  J>e€ember  5,  1896. 
Sib:  I  haye  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  23, 1896,  by  Ool.  G.  L.  Gillespie,  Corps  of  En^neers, 
of  the  resnlts  of  preliminary  examination  of  Wallaboat  Channel,  New 
York,  with  a  view  to  improvement  "by  catting  eff  portion  of  island 
kuowii  as  Cob  Dock  and  securing  width  of  3U0  feet  and  depth  of  20  feet,'^ 
as  required  by  river  and  harbor  actof  Jane  3, 1896. 

It  is  the  opinion  of  Colonel  Gillespie  that  Wallabont  Channel  is 
worthy  of  improvement  by  the  General  Government  to  the  extent  of 
increasing  the  depth  of  the  eastern  channel  to  20  feet  at  mean  low  water 
from  the  entrance  to  the  timber  causeway  uniting  the  center  of  the 
island  with  the  United  States  navy  yard,  Brooklyn,  N.  Y. 

I  concur  in  the  views  of  the  district  officer  in  so  far  as  to  advise  the 
making  of  a  survey,  estimated  to  cost  $250,  upon  the  results  of  which 
a  more  reliable  opinion  can  be  formed  as  to  the  scope  of  the  improvement 
justified  by  the  interests  involved. 

Yery  respectfully,  yoar  obedient  servant, 

W.  P.  Obaiohill, 
Brig.  Qen.y  Ohief  of  Ungineert. 

Hon.  Daniel  S.  Lahont, 

Seoretary  of  War. 


xtepobt  of  ool.  o.  l.  oillesfib,  oobfs  of  enoineebs. 

Enoineeb  Office,  XThited  States  Abmy, 

New  YorJc,  N.  T.,  September  J23, 1896. 
Gknebal:  Referring  to  Department 'instructions  dated  June  16, 
1896, 1  have  the  honor  to  submit,  herewith,  report  on  the  preliminary 
examination  of  Wallaboat  Channel,  New  York,  as  provided  for  in  the 
river  and  harbor  act  of  Jane  3, 1896,  as  follows: 

Wallabout  Chaanel,  New  York,  'by  cutttOR  off  portion  of  island  known  m  Cob 
Dock,  and  secaring  width  of  three  hnndred  feet  and  depth  of  twenty  feet. 

The  island  known  as  Cob  Dock  lies  in  Wallabout  Bay,  on  the  south 
side  of  East  Eiver,  opposite  Corlears  Hook,  New  York  City,  and  is 
wholly  the  property  of  the  United  States.  It  is  retained  along  the 
East  Biver  front  and  well  into  the  east  channel  by  a  well-built  aad 
durable  stone  wall  with  timber  fenders,  and  thence  along  tiie  east 
chann^  front  on  the  south  side  of  island  by  a  substantial  timber 
revetment.  The  eastern  end  of  the  Island  is  covered  by  substantial 
brick  buildings  used  as  ordinance  storehouses. 

The  locality  is  not  covered  by  an  appropriation  for  improvement,  nor 
has  it  ever  been  examined  under  the  direction  of  the  War  Departanent 
with  the  view  to  improvement. 

The  channel  on  the  west  side  of  the  island  leads  to  the  United  States 
navy  yar^,  Brooklyn,  K.  Y.,  and  that  on  the  east  side  to  existing 
wharves  from  Broadway  to  Cross  street,  Brooklyn,  and  to  a  proposed 
ferry  slip  now  building  immediately  to  the  uortiiward  of  the  eastern 
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border  of  the  navy-yard  gronnda.  These  two  cbanuels  are  separated 
inland  by  a  timber  caaseway,  without  draw  opening,  built  near  the 
center  of  the  iftland,  and  used  to  connect  the  navy  yard  with  the  pub- 
lic buildings  and  basins  situated  upon  the  island  applied  to  naval 
purposes. 

Hfo  harbor  lines  have  ever  been  established  by  the  United  States 
abng  either  of  these  channels. 

When  the  proposed  ferry  has  been  established,  it  is  asserted  that  the 
navigation  of  the  east  channel  by  ferryboats  will  be  facilitated  if  the 
eastern  end  of  the  island  be  cut  off  ao  as  to  admit  of  a  width  of  300 
feet  to  the  channel,  and  that  the  navigation  of  the  waterway  by  larger 
boats  and  vessels  will  be  benefited  if  tbe  depth  be  increased  to  20  feet 
at  mean  low  water. 

The  chart  of  this  locality  by  the  United  States  Coast  and  Geodetic 
Survey,  No.  369*,  published  in  1887,  shows  ttiat  tbe  eastern  entrance 
at  tbe  narrowest  point  is  already  300  feet  between  existing  pierhead  at 
South  Eleventh  street,  Brooklyn,  and  tbe  stone  wall  at  eastern  point 
of  the  island,  and  that  tbe  least  depth  on  tbe  bar  at  that  iwint  is  15 
fleet  at  mean  low  water. 

The  cutting  off  of  a  short  portion  of  the  east  point  of  the  island  will 
require  tbo  demolition  of  at  least  two  valuable  brick  buildings  and  the 
demolition  and  reoonstmction  of  about  500  feet  of  stone  and  timber 
retaining  and  revetment  walls,  and  after  these  changes  have  been 
^'ected  at  considerable  cost  tbe  entrance  to  tbe  channel,  in  my  opinion, 
based  on  a  personal  examination  of  tbe  locality,  will  not  be  very  greatly 
improved. 

Tbe  waterway,  however,  is  an  important  one,  not  only  for  increasing 
ferry  accommodation  between  New  York  Oity  and  Brooklyn,  but  also 
for  handling  commerce  at  the  wharves  extending  from  West  Ninth 
street,  Brooklyn,  to  and  beyond  Wallabout  Canal. 

I  am  therefore  of  the  opinion  that  Wallabont  Channel  is  worthy  of 
improvement  by  tbe  General  Government  to  the  extent  of  increasing 
the  dept^  of  the  eastern  channel  to  20  feet  at  mean  low  water  from  tbe 
entrance  to  the  timber  cansevay  uniting  the  center  of  tbe  island  with 
the  navy-yu^,  and  tfaat  the  snm  of  $250  will  be  required  to  make  such 
survey  as  will  be  necessary  for  the  preparation  of  a  report  and  estimate 
of  cost  of  the  improvement  justified  by  the  commercial  interests  involved. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GiLLESPIB, 

Colonelf  Oorp$  of  UngineerB, 

Brig.  Gen.  W.  P.  Ceaighill, 

Oh^f  of  Engineers,  U.  8.  A. 


£  X2. 

PEELIMINAEY  EXAMINATION  OF  CONEY  ISLAND  CHANNEL,  NEW  TOBBL 
FROM  NORTON  POINT  TO  THE  BELL  BUOY. 

[Printed  In  HonM  Doo.  No.  fiV,  Fifty-fourth  CottgreM,  second  eeuion.] 

Office  of  the  Chief  of  Engineibks, 

United  States  Asht, 

Washington,  B,  0.,  December  5, 1896. 

Sir:  I  have  the  honor  to  submit  tbe  accompanying  copy  of  report, 
dated  September  23,  1896,  by  Col.  G.  L.  Gillespie,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Coney  Island  Channel, 
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New  York,  from  Norton  Point  to  the  bell  baoy  to  the  depth  of  16  feet, 
provided  for  by  the  river  and  harbor  act  of  June  3, 1896. 

it  is  the  opinion  of  Colonel  Gillespie  that  Coney  Island  Channel  is 
vortby  of  improvement  by  the  General  Government  to  the  extent  of 
increasing  the  depth  to  16  feet  at  mean  low  water. 

i  concur  in  the  views  of  Colonel  Gillespie  in  so  far  as  to  advise  the 
making  of  a  survey  of  the  channel,  estimated  to  cost  $250,  upon  the 
results  of  which  a  more  reliable  opinion  can  be  formed  as  to  the  extent 
of  the  improvement  jaatified  by  the  commerce  involved. 
Very  reBpeotfolly,  yoor  obedient  servant, 

W.  P.  Cbaiohill, 
Brig,  Gen.^  Okie/of  Engineers. 

Hon.  Daniel  S.  Lahont, 

Secretary  of  Wior. 


sbpobt  of  ool.  o.  l.  oiluispie,  oobps  op  enoinebbs. 

Enoinbeb  Offiob,  United  States  Abhy, 

jyew  TarJCi  JT.  Y.,  September  23, 1896. 

General:  Referring  to  Department  instructions,  dated  June  16, 
1896, 1  have  the  lienor  to  submit  herewith  report  on  the  preliminary 
examination  of  Coney  Island  Channel,  Lower  Bay,  New  York  Harbor, 
as  provided  for  in  the  river  and  harbor  act  of  June  3, 1896,  as  follows: 
"  Coney  Island  Channel,  New  York,  from  Norton  Point  to  the  bell  bnoy 
to  the  depth  of  sixteen  feet." 

This  channel  is  mn(di  used  by  small  sailing  vessels  and  steamers 
bound  for  Bockawa/or  other  inlets  on  south  shore  of  Long  Island;  by 
excursions  steamers  daily  plying,  daring  the  summer  season,  between 
New  York  City  and  the  iron  pier  at  Coney  Island  or  Itockaway  Inlet, 
and  by  scows,  loaded  with  city  refuse,  bound  for  the  dumping  buoy 
located  in  the  deep  pool  west  of  tlie  entrance  to  Kockaway  Inlet.  This 
locality  is  not  covered  by  an  appropriation  for  improvement,  nor  has  it 
ever  been  examined  under  direction  of  War  Department  with  the  view 
to  improvement. 

For  many  years  numerous  complaints  have  been  made  that  the  chan- 
nel had  become  obstructed  by  wrecks  buried  in  the  sand  and  by  other 
causes,  and  searches  have- been  made  repeatedly  for  these  alleged 
wrecks  without  other  result  than  to  show  the  existence  of  shoal  lamps 
In  mid  channel,  caused  probably  by  illicit  damps  fix>m  city  scows.  No 
wreck  was  found  anywhere. 

The  least  depth  on  the  bar  at  the  western  entraooe  to  the  Coney  Island 
Channel,  one-half  mile  south  and  east  oi  Norton  Point,  as  detOTmined 
by  an  examination  under  direction  of  this  office  in  August,  1893,  was 
11  feet  at  mean  low  water. 

The  desired  improvement  can  be  effected  at  small  cost,  and  will  benefit 
a  large  numb^  of  vessels  and  steamers  which  habitually  use  the  chan- 
nel. An  obstruction  to  tbischannel  which  will  require  small  craft  bound 
to  the  small  inlets  to  the  eastward  to  go  1$  miles  farther  to  the  south- 
ward to  the  next  succeeding  channel  through  the  Uomer  Shoals,  will 
materially  interfere  with  the  navigation  of  the  mafn  ship  channel  by 
the  large  transatlantic  steamers  and  vessels. 

For  these  reasons,  I  have  the  honor  to  report  that  in  my  judgment, 
the  Coney  Island  Channel  is  worthy  of  improvement  by  the  General 
Government,  to  the  extent  of  increasing  tlie  depth  to  16  feet  at  mean 
low  water,  and  that  a  survey  adequate  for  the  prepwntion  of  a  report 
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and  estimate  of  cost  of  the  improvement  jastified  by  the  commercial 
interests  involved  will  cost  the  sain  of  425U. 

Very  reepectfolly,  your  obedient  servant} 

O.  L.  &ILLESPI1E, 

OqUhuIj  Oorp0.of  Mngmeera. 

Brig.  Gen.  W.  F.  Craiohill, 

Chief  of  Mngmeersj  U,  8.  A. 


E  13. 

PRELIMINABY  EXAMINATION  OP  CONEY  ISLAND  CREEK,  NEW  YORE. 
[Printed  in  Hvuae  Doc.  No,  111,  Firt7-faarth  Congress,  aeooad  ssssloo.] 

Officb  of  the  Chief  op  Enoinbbbs, 

United  States  Army, 
Washington^  D.  C.  December  5, 1896. 
Sm:  I  have  the  honor  to  submit  the  accompanying  copy  of  repori^ 
dated  October  26, 1896,  by  Col.  G.  L.  Gillespi&  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Coney  Island  Creek,  Nev 
York,  made  to  comply  with  provisions  of  the  river  uid  harbor  act  of 
Jnne  3, 1896. 

It  is  the  opinion  of  Colonel  Gillespie,  coucarred  in  by  me,  that  this 
creek  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectftilly,  your  obedient  servant, 

W.  P.  Cbaiohill, 
Brig.  Gen,,  Chief  of  Snffhteere. 

Hon.  Danisl  S.  Lahont, 

Secretary  of  War. 


BKPOST  OF  OOL.  Q.  L.  GILLESPIE,  OORPB  OF  ENaXNEBBS. 

ENaiNBBB  Office,  United  States  Abict, 

2few  Torhj  JT.  r.,  October  26, 1896. 

General:  Beferring  to  Department  instructions  contained  in  oir- 
cnlar  letter  dated  June  16, 1896, 1  have  the  honor  to  submit  herewith 
report  on  the  preliminary  examination  of  Coney  Island  Creek,  !New 
York,  as  provided  for  in  the  river  and  harbor  act  of  June  3, 1896,  as 
follows:  "Oooey  Island  Creek,  New  York/ 

Coney  Island  Creek  is  a  small  and  crooked  tidal  stream,  200  to  60 
feet  wide  and  2^  miles  long,  which  connects,  at  high  tide,  Gravesend 
Bay,  New  York  Harbor,  with  SheepRhead  Bay,  and  separates  Coney 
Island  finom  the  mainland  of  Long  Island. 

Gravesend  Bay,  on  the  west,  is  wide  and  shoal,  and  the  distance  firom 
the  month  of  the  creek  to  the  4-fbot  curve  of  the  harbor  is  4,000  £set. 
The  range  of  tides  is  4.8  feet. 

Sheepshead  Hay,  on  the  east,  is  a  small  shoal  bay,  with  barely  5  feet 
depth  hi  a  narrow  channel  at  low  stage.  It  has  little  commercial  impor- 
tance, bat  has  been  improved  with  partial  success  by  the  General  Gov- 
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ernment  to  provide  interior  navigaliou  by  way  of  Dead  Horse  Inlet  to 
Jamaica  Bay.   The  range  of  tides  is  4^  feet. 

At  liigh  tide  thtt  creek  provides  navigation  from  the  harbor  to  a  point 
I  1  mile  inland,  for  small  fishing  or  other  crait  whose  draft  does  not 

ex<!eed  6  &et,  bat  nt  low  water  the  bed  elsewhere  to  the  ^tward  is  bare 
throaghont  the  greater  part  of  its  length,  and  all  navigation  is  conse- 
quently suspended.  It  is  nnderstood  that  the  projectors  of  the  survey 
desire  to  have  the  creek  improved  by  making  between  the  tcriniunis  a 
straight  cut  200  feet  wide  with  8  feet  depth  of  water  at  mean  low  water 
for  purposes  connected  chiefly  with  land  development,  for  which  neces- 
sary tstate  legislation  has  been  gotten. 

While  it  is  practicable  to  enlarge  existing  navigable  facilities,  and  to 
give  better  drainage  to  adjacent  lands  now  being  developed,  by  lower- 
iug  the  bed  by  dredging,  the  course  of  the  creek  is  so  sinuous  that 
even  under  the  new  conditions  the  stream  could  not  be  used  conven- 
iently, except  by  a  limited  number  of  small  vessels  and  boats.  It 
would  also  seem  impracticable  to  make  the  course  a  stoaight  one  with- 
out materially  interfering  with  vested  rights  at  the  eastera  end. 

Moreover,  Coney  Island  is  the  most  accessible  of  all  pleasure  resorts 
by  the  se-a  in  the  vicinity  of  Kew  York  Gity^  and  during  the  summer 
season,  covering  five  months  at  least,  is  visited  by  many  thousand 
people  daily,  carried  in  wheeled  vehicles  on  three  highways  or  in  steam 
and  electric  cars  which  cross  Coney  Island  Creek  on  seven  different 
bridges,  of  which  the  two  most  westerly  alone  are  provided  with  draws. 

It  would  be  oppressive  to  require  parties  owning  or  controlling  these 
transportation  routes  to  reconstruct  their  bridges  in  the  absence  of  an 
urgent  commercial  necessity,  and  likewise  oppressive  to  the  general 
public  to  be  compelled  to  sufier  a  nnisance  in  the  shape  of  drawbridges 
over  a  small  stream  having  little  commercial  valne,  and  which  it  is  pro- 
posed to  enlarge  in  order  to  develop  lands,  rather  than  to  foster  com- 
merce, either  locfU  or  general. 

The  locality  is  not  ^'covered  by  an  appropriation  for  improvement, 
nor  by  a  former  ezwnination"  made  under  the  direction  of  the  War 
Department. 

After  careflilly  considering  the  subject,  I  am  of  the  opinion  that  Coney 
Island  Creek  is  not  worthy  of  improvement  by  the  Genial  Government. 

Attention  is  invited  to  the  accompanying  report  by  Mr.  A.  Doerflinger, 
assistant  engineer. 

Very  respectftilly,  your  obedient  servant, 

G.  L.  GXLLBSPIB, 

Oolonelj  Corps  of  Engineen, 

Brig.  Gen.  W.  P.  Gbaiohill, 

CM^  of  Engineertf  XT,  A. 


BKPOBT  or  an.  a.  dokrvunobr,  assistant  shoinskk. 

EiTomKR  Office,  Unitkd  Status  Army, 

New  TorJc,  N.  Y.,  October  19,  1896. 
SiB:  I  have  the  honor  to  report  that  in  accordance  -with  yonr  inatractioiia  I  liavo 
made  an  ezamination  of  Coney  Island  Creek  with  the  view  of  obtaining  data  nec- 
essary to  detennine  whether  U  is  worthy  of  improvement  by  the  United  Ststea 
Oovemment. 

Coney  Island  Creek  is  a  narrow  Btrip  of  water,  about  2^  miles  long,  connecting 
Qravesend  Bay  and  Sheepahead  Bay,  and  with  the  latter  separates  Coney  Island 
from  the  mainland.  It  is  a  tortuous,  winding  Btseam,  bordered  by  mead&w  and 
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marsh  landti,  dttcreasing  in  width  fi  om  al>out  200  feet  at  its  westerly  end  to  50  feet 
and  leas  at  the  easterly  end.  The  depth  varieH  from  3  to  10  feet,  mean  low  water,  in 
the  westerly  half  of  the  creek,  while  some  portions  at  the  easterlv  end  run  almost 
hare  at  low  water.  The  creek  is  crosfled  hy  seven  rnilroad  nnd  three  highway  hridgee, 
the  two  must  westerly  of  which  only  are  provided  with  drawspaiis.  There  is  prac- 
tfeally  no  commerce  on  the  creeb  at  the  present  time,  except  in  tho  weaterly  section, 
where  several  docks  are  located,  iit  which  coal,  bnilding  uint«ria1,  ami  other  heavy 
merchandise,  mainly  nsed  at  Coney  Island,  is  received  from  light-draft  vessels  which 
reach  the  docks  from  Graveseod  Bay. 

Upon  inrjniry  of  the  Member  of  Congress  of  the  dfstriot,  I  was  Informed  that  the 
parpooe  of  the  contemplated  improvement  was  to  deepen,  widen,  and  straighten  the 
creeK,  BO  as  to  provide  a  continuous  waterway  from  Qravesend  Buy  to  Sheepahead 
Bay,  200  feet  wide  and  about  8  feet  deep  at  mean  low  water.  It  is  claimed  that  such 
a  waterway  would  be  of  grftat  advantage,  not  only  to  the  future  develo]>ment  of  the 
adjacent  traritory,  bnt  would  open  up  an  inner  line  of  water  oonimiiniration  between 
lower  New  York  Bsy  uid  Sheepshead  Bay,  which  in  time  migbt  be  extended  to 
Jamaica  Bay,  and  finally  to  the  other  bays  fSuther  eastward  on  the  sonth  side  of 
Long  Inland  which  lie  between  the  mainland  and  the  narniw  strip  of  sand  beach 
that  extends  ftom  Coney  Island  to  the  east  end  of  Shinnecock- Bay,  a  distance  of  over 
80  miles. 

The  value  and  adaptability  of  the  creek  for  the  purpose  above  indicated  seems  to 
have  been  recogniKed  by  the  town  survey  commission  of  Kings  Couut,F,  oroated  by 
act  of  the  legislature  May  7,  1869,  as  in  laying  down  a  system  of  streets,  bulkhea>l, 
piu>,  and  basin  lines  for  "Uie  town  of  Gravesend,  such  a  cbannel  as  the  one  now  pro- 
posed, with  connecting  lateral  basins,  is  provided  for  in  the  plan  of  the  commission 
for  tho  development  of  the  territory  ailjacent  to  the  creek. 

Tbe  report  of  tlie  commission  was  filed  in  the  office  of  the  secretary  of  state  May 
18,  1874,  and  under  the  act  thereby  heciime  legalized.  The  plan  of  improvement 
proposed  by  it  is  consequently  now  established  by  law.  If,  therefore,  any  improve- 
ment of  the  creek  is  to  be  undertaken  by  the  United  States  it  ought  to  be  along  the 
lines  established  by  the  commission,  as  any  Independent  improvement  of  tiie  creek, 
such  as  deepening  the  channel  along  its  natural  course,  would  conflict  with  the 
adopted  plans  for  local  improvements  and  enhance  their  ultimate  cost.  It  is  a  ques- 
tion, however,  whether  the. General  Goremment  can  properly  be  called  upon  to 
assist  in  the  execution  of  tbe  project  at  this  time.  The  local  authorities  have  so  far 
done  nothing  toward  carrying  the  plans  of  the  commission  into  effect,  and  uo  action 
hna  been  taken  to  acquire  tbe  lands  tbrongh  whioh  the  improved  ebannel  would 
pass,  and  its  excavation  at  the  present  time  coald  therefore  not  be  undertaken 
without  interfering  with  vested  rights. 

A  further  matter  for  consideration  in  connection  with  the  project  is  the  necessary 
change  involved  in  the  location  and  constraction  of  the  bridges  which  now  cross  the 
creek.  As  already  stated,  only  two  of  these  bridges  are  provided  with  drawspans. 
If  the  creek  is  to  be  opened  to  through  navigation,  all  the  fixed  bridges  would  neces- 
sarily' have  to  be  provided  with  drawspans,  and  the  drawspans  of  tlie  others  wonld 
require  miMlification,  hoch  as  to  location  and  character  of  construction;  ami  it  is 
qnestionable  whether  the  autliorities  controllinj^  them  could  be  induced  or  eompeUeil 
to  make  such  moditications  without  compensation,  or  withont  supplemental  legisla- 
tion by  the  Htate  and  General  Government. 

«•■»••  4 

I  am,  very  respectfully,  yonr  obedient  servant, 

A.  DOKBFUNOKIL 

JaaUtant  fa^Msr. 

Col.  G.  L.  GlLLKSPIB, 

Corpa  0/ JSngiiMertj  U.S.  A,. 


LKGUUTIVH  FBOVI8IOK8. 

CBAPm  870.— An  Mt  Iter  the  sppolntmsnt  of  oommlMionen  to  Uj  oat  a  plan  ftv  mmU  ^il  stisets 
In  tho  towns  of  Kings  Uonn^.  FsMod  lli^  7, 1809. 

«•••••« 

Svc.  4.  The  said  commissioners  shall  plan  and  lay  ont  streets,  roads,  and  avennea 
in  the  said  towns,  conforming  to  the  avenues  and  streets,  and  plan  of  the  city  of 
Brooklyn,  as  now  terminated  at  the  city  line,  as  nearly  as  may  be  practicable  and 
judicious.  They  shall  have  a  map  made  thereof,  as  decided  upon  by  them,  and  shall 
file  the  same,  when  completed,  in  the  office  of  the  clerk  of  Kings  Connty,  and  they 
shall  place  soitahle  monnments  to  indicate  the  several  localities. 
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Chaptbb  831.— April  »,  1873. 

Sbc.  3.  The  BBid  commiBsiondrs  nre  hereby  authorized  and  empowered  to  determine 
and  designate  on  tlio  maps  to  be  filed  by  tlieni,  tlie  bulkliead  and  jiier  linea  which 
are  to  form  the  termination  of  the  streets  and  aveanea  adopted  and  laid  out  by  them 
along  the  water  front  of  the  distriot  undtir  their  juris  (tic  tion  on  Gravesend  and 
Jamaica  bajra;  and  they  are  also  autiiorized  and  empowered  to  lay  out  and  map 
interior  baaiu  and  bulkhead  lines  on  the  swamp  and  lowlands  of  the  said  distriot: 
and  each  pier,  bulkhead,  and  basin  lines  shall  tbereupou  become  part  of  the  general 
plan  of  B^d  distriot,  in  like  maimer  with  the  lines  of  streets  and  aveuDea. 


Hay  26, 1874,  m  ftet  wM  paMed  Teqniriag  the  eomm iMloners  to  file  eopies  of  their 
mam  with  the  clerk  of  eaoh  town  and  with  the  seoretary  of  state. 
llieBe  maps  requited  no  other  approTal  than  that  of  the  conuniMion. 


E  14. 

SURVEY  OF  NEW  YORK  HARBOR,  NEW  YORK,  PROM  THE  NARROWS  TO 
THE  SEA,  WITH  A  VIEW  OF  OBTAINING  A  DEPTH  OF  35  FEET  AT 
MEAN  LOW-WATER  MARK. 

[Printed  In  Eonse  Doo.  ITo.  243,  Fifty-foiirth  Coagreu,  Moond  bcmIoh.] 

Office  of  the  Chief  of  Enoineebs, 

United  States  Army, 
Washington^  J).  (7.,  January  28^  J897. 

Bra:  I  have  the  honor  to  snbmit  the  accompanjriug  copy  of  report, 
dated  January  26, 1897,  with  map,*  by  Col.  G.  L.  Gillespie,  Corps  of 
Engineers,  of  the  resalts  of  a  survey  of  New  York  Hai-bor,  Kew  York, 
from  the  Narrows  to  the  sea,  with  a  view  of  obtaining  a  depth  of  35 
feet  at  mean  low-water  mark,  made  to  comply  with  provisions  of  river 
and  harbor  act  of  June  3, 1896. 

Colonel  Gillespie  estimates  that  to  obtain  a  channel  1,000  feet  wide 
and  35  feet  deep  at  mean  low  water  would  cost  $1,740,000.  This  amount 
includes  the  cost  of  constructing  four  dredges  at  $100,000  each.  A  chan- 
nel of  similar  depth  and  1,500  feet  wide  is  estimated  to  cost  $2,772,000, 
which  amount  includes  the  cost  of  constructing  five  dredges  at  $100,000 
each.  The  estimated  cost  of  obtaining  a  channel  of  same  depth  and 
2,000  teet  wide  is  $4,180,000^  which  includes  the  cost  of  six  dredges  at 
$100,000  each. 

The  above  estimates  are  based  upon  the  net  cost  of  dredging  hereto- 
fore done  In  the  harbor  by  the  tJnited  States  dredge. 

Should  the  work  be  done  by  contract,  the  estimated  cost  should  be 
increased  20  per  cent,  and  would  be  as  follows  for  a  depth  of  35  feet: 

Channel  1,000  feet  wide  $2,  088, 000 

Channel  1,500  feet  wide   8, 326,  400 

Channel  2,000  feet  wide   5,  016, 000 

Colonel  Gillespie  considers  the  improvement  providing  for  a  channel 
1,000  £Bet  wide  and  35  feet  deep  at  mean  low  water  from  tiie  Ifarrows 
to  the  sea  to  be  a  worthy  one  and  justified  by  the  intorests  of  commerce 
involved. 

For  the  reason  that  the  channel  through  lower  New  York  Bay  is 

*Not  rerprinted.  Printed  in  Home  Doo.  No.  243,  Fifty-^nirth  Congrew,  seoond 
session. 
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everj  wiiere  exposed  to  the  full  actiou  of  the  sea,  it  would  be  necessary 
either  for  the  coittractor  or  the  OoTemment  to  constmct  specially 
adapted  hydraalic  dredges,  their  number  depending  upon  tlie  urgency 
of  the  work. 

Very  resiwctfally,  your  obedient  servant, 

A.  Mackenzie, 
AeUt^f  ChU(f  of  Engineers, 

Hon*.  Daniel  S.  Lamont, 

{Secretary  of  War. 


bepobt  of  col.  o.  l.  gillespie,  corps  of  engineebs. 

Enoinbbs  Office,  United  IStates  Abmy, 

New  Yorkf  JIT.  T.,  January  JS6y  1897, 
Genebal:  In  obedience  to  instructions  contained  in  your  letter  of 
Septemlwr  5, 1896,  1  have  the  honor  to  submit  a  report  on  the  survey 
of  New  York  Harbor,  to  comply  with  the  requirements  of  section  9  «f 
the  river  and  harbor  act  of  June  3, 1896,  which  reads  as  follows: 

That  the  Secretary  of  War  ia  hereby  directed,  at  hi'a  diBcretiou,  to  raase  enrveya 
to  be  made  and  the  voet  of  improTement  to  be  estimated  at  the  following  Ifwalitiei, 
to  pit: 

•  «  «  •  •  «  « 

New  Vork  Harbor,  from  tiie  Narrows  to  the  sea,  with  a  view  of  obtaining  35  fiwk 
atmeau  low-water  mark. 

•  *  •  •  •  »  * 

The  first  project  for  the  improvement  of  the  channel  across  the  lower 
bay,  from  the  Narrows  to  the  sea,  begun  under  the  Hpi>ropriation  con- 
tiiined  iu  the.  river  aud  harbor  act  of  July  5,  1884,  was  completed  on 
October  10, 1891. 

It  provided  for  a  continuous  waterway  between  the  defined  limits 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water. 

Since  comjiletion  the  improvement  has  been  well  maintained,  and 
shipping  has  in  general  been  able  to  avail  itself  of  the  full  channel 
dimensions  except  occasionally  when  westerly  or  northwesterly  storms 
prevailing  for  a  period  of  a  few  days  have,  by  driving  the  water  out  of 
the  bay,  abnormally  reduced  the  available  depth  1  to  2  tbet. 

The  main  ship  cliannel  between  the  quarantine  station  and  the  South- 
west Spit  has  slightly  Coaled  on  the  west  side  during  tlie  past  year  by 
the  deposit  of  material  washed  in  tVom  Baritan  Bay,  causing  a  length- 
ening ot'  tlie  bank  slopes,  especially  at  points  where  the  bed  had  been 
lowered  6  feet  to  8  feet  in  the  execution  ot  the  project  for  improvement 
by  dredging.  This  degradation  ot  the  bank  slopes  was  doubtiess  stimu- 
lated by  the  cutting  action  of  the  propellers  of  large  steamers  passing 
alon^  and  near  the  extreme  west  side  of  channel. 

The  number  of  steamers  aivd  sailing  vessels  of  deep  draft  which  come 
to  t^iis  ]>ort  through  the  southern  or  main  entrance  increases  from  year 
to  year,  and  it  is  particularly  iiottceablethatthe  draft  and  tonnageof  the 
steamers  have  progressively  increased  during  the  past  six  years.  In 
the  Annual  lieport  of  the  Chief  of  Engineera  for  the  fiscal  year  ending 
June  30, 1800,  pngea  744-717,  a  list  is  given  of  the  transatlantic  steam- 
ships pljrlng  between  New  York  City  and  tbreign  ports  for  the  year 
1885,  and  from  April,  1389,  to  April,  1890.  The  average  ilraft  at  these 
periods  for  outgoing  steamers,  which  are  usually  the  most  heavily  laden, 
was  according  to  the  list  slightly  in  excess  of  27  t&et.  Since  1890  all 
the  steamship  companies,  without  exception,  I  tiiink,  have  added  new 
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and  enlfurged  steamers  to  tlieir  lists^  aud  the  draft  of  some  of  these 
oatward  lK>iiDd  hs»  been  as  great  as  30^  feet,  or  a  little  in  excess  of 
the  depth  in  the  channel  at  low  tide.  A  list  of  these  new  vessels  is 
append^. 

Aa  these  steamers  reqniref  for  safe  navigation,  2  to  3  feet  of  water 
under  their  keels,  it  is  appi^ent  that  they  can  not  leave  port  at  low 
tide  so  long  as  the  improved  channel  has  but  30  feet  at  that  stage. 

The  steamship  companies  and  the  great  commercial  bodies  interested 
ill  the  growth  and  advancement  of  the  nation's  commerce,  wealth,  and 
international  standing  nnite  in  an  appeal,  supported  by  an  impressive 
array  of  facts  and  arguments,  that  the  main  ship  channel  &om  tbe  Nar- 
rows to  the  sea  shall  be  deepened  to  35  feet  at  mean  low  water.  The 
letters  embodying  these  views  will  be  found  as  appendices.  The  chan- 
nel from  the  Narrows  to  the  city  of  New  York  is  nowhere  less  than  46 
feet  deep,  and  in  general  is  from  50  feet  to  60  feet  deep,  with  a  least 
depth  of  40  feet  at  tbe  ends  of  the  principal  piers  of  tbe  city. 

The  act  under  which  this  report  is  submitted  makes  no  reference  to 
the  width  of  tbe  proposed  cbaunel  from  the  Narrows  to.the  sea.  The 
existing  natnral  channel  from  the  Narrows  to  the  city  of  New  York  is 
generally  3,000  feet  wide,  and  the  natural  aud  partly  improved  channel 
from  the  Narrows  to  the  sea  is  1,000  feet  wide.  In  view  of  the  great 
length  of  modern  steamers  and  of  the  difficulty  experienced  in  handling 
them  in  comparatively  narrow  channels  where  cross  currents  prevail, 
the  conc^sus  of  opinion  among  steamship  owners  is  that  the  improved 
channel  from  the  Narrows  to  the  sea  should  have  even  a  greater  ^ridth 
than  1,000  feet. 

,  The  following  estimates  of  the  quantities  of  material  to  be  removed 
to  provide  channels  of  different  capacities  have  been  carefully  deter- 
mined by  calcolations  based  upon  the  soundings  recorded  upon  the 
latest  idiarts: 

Ettimatet. 


1.  For  a  ohannel  1,000  feet  wide  and  35  feet  deep  at  mean  low  water: 

(a)  Dredging  12,000*000  onUo  yards,  boow  laeasniement,  at  10  cents 
per  onbio  yard  $1, 200, 000 

(b)  Conrtmction  of  four  additional  diedgea,  at  $100,000   401^  000 

(e)  Contingenoiee  of  engineering....   140,000 

Total   1,740^000 

3.  For  a  channel  1,600  feet  wide  and  35  feet  deep  at  mean  low  water; 
(a)  Dredgiog  20,660,000  cubic  yards,  scow  measnrenieat,  at  10  cents 

per  onbio  yard   2, 066, 000 

(6)  Constmction  of  five  additional  dredges,  at  «100,000   500, 000 

(o)  Contingencies  of  engineering   206.  000 

Total   2,772,000 

3.  for  a  channel  2^000  feet  wide  and  35  ftwt  deep  at  meui  low  water: 

(a)  Dredging  32,550,000  cubic  yards,  scow  measurement,  at  10  oents 

per  cubic  yard   3, 255, 000 

(b)  CoDstniction  of  six  additional  dredges,  at  f 100,000   600, 000 

(d)  Contlnguicies  of  engineering   Siffi,  000 

Total   4,180,000 

The  above  estimates  are  based  on  the  net  cost  of  dredging  by  the 
TJ.  S.  dredging  steamer  Oedney  flrom  the  date  of  its  purchase,  December 
1, 1892,  to  September  30, 1895. 

Should  the  work  be  done  by  contract,  allowing  a  fair  I'etum  to  the 
contractor  for  capital  invested,  it  is  reasonable  that  the  estimates 
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should  be  increased  20  per  ceut.  lu  this  ca^e  the  estimates  are  as 
fdlovs,  viz: 


Channel  1,000  feet  wide  and  35  feet  deep. 
Channel  1,500  feet  wide  and  35  feet  deep. 
Channel  2,000  feet  wide  and  35  feet  deep 


«2, 088, 000 
3,826,400 
5, 016,000 


The  improTement  providing  for  a  channel  1,000  feet  wide  and  35  feet 
deep  at  mean  low  water  from  the  Narrows  to  the  sea  is,  in  my  judg- 
ment, a  worthy  one,  and  is  "justified  by  the  interests  of  commerce 
involved,"  and  it  is  recommended  that  an  adequate  appropriation  be 
made  for  its  early  completion. 

New  York  Harbor  is  for  many  reasons  the  chief  port  of  the  United 
States,  and  it  may  therefore  demand  with  propriety  that  the  main 
channel  leading  to  the  wharves  at  all  the  different  shipping  points  in 
the  upper  bay  shall  be  so  deepened  and  widened  tcom  the  Narrows  to 
the  sea  as  to  permit  the  largest  steamers  afloat  to  pass  freely  in  and 
oat  of  the  harbor  at  all  stages  of  the  tide  and  conditions  of  the  weather, 
without  let  or  hindrance.  The  attainment  of  such  an  end  should  not 
be  arrested  6r  even  obstructed  by  a  narrow  spirit  of  economy,  but 
the  improvement  should  be  recognized  as  national  in  its  character,  and 
should  be  speedily  pushed  to  completion  by  the  use  of  every  modern 
appliance  applicable  to  the  purpose. 

Since  the  channel  through  the  lower  bay  is  everywhere  exposed  to 
the  full  action  of  the  sea,  it  will  not  be  possible  to  make  the.necessary 
excavations  by  ordinary  dredges.  Hydraulic  dredges,  specially  adapted 
to  the  work,  will  have  to  be  bnilt,  either  by  a  confaractor  or  by  the  Gov- 
ernment, and  the  number  of  such  dredges  will  depend  upon  the  urgency 
of  the  work. 

If  the  work  be  done  by  the  Government,  and  it  be  required  that  the 
quantity  of  material  excavated  annually  shall  not  be  less  than  3,000,000 
cubic  yards  (a  reasonable  quantity,  considering  the  large  and  important 
national  Interests  involved),  the  number  of  dreidges  needed,  supplemen- 
tal to  existing  plant,  will  be  five,  having  eacfr  a  capacity  of  500,000 
cubic  yards  per  year,  whose  aggregate  cost  should  not  exceed  $500,000. 

With  an  enlarged  plant  of  this  character  it  will  be  ]>o8siblc  to  so 
conduct  the  work  that  the  recommended  channel,  having  a  depth  of  35 
feet,  wiU  be  given  a  width  of  500  feet  in  two  and  one-half  years  and  of 
1,000  feet  ill  four  years. 

If,  however,  it  be  desirable  that  the  work  shall  be  conducted  with 
greater  dispatch,  it  may  be  effected  by  increasing  the  number  of  addi- 
tional dredges  to  six.  In  this  latter  case,  the  width  of  500  feet  will  be 
obtained  in  two  years  and  the  full  width  of  1,000  feet  in  three  and  one- 
half  years. 

The  material  to  be  removed  varies  slightly  in  characto:  from  the 
eastern  entrance  to  Gedney  Ohaunel  westward  and  northward  to  the 
northern  entrance  to  the  Swash  Ohannd. 

In  a  late  paper  read  before  the  Institution  of  Civil  Engineers,  London, 
England,  the  statement  is  made  that  the  material  removed  in  1885-1 891 
for  the  improvement  of  New  York  Haxbcx  was  "principally  sand  and 
alluvial  matter.'' 

This  statement  is  misleading  as  regards  the  alluvium.  Sedimentary 
deposits  were  not  found  east  of  Flynus  Knoll,  but  were  confined  solely 
to  the  main  ship  channel  from  Flynns  Knoll  northward  toward  the 
Karrows.  The  main  shoal  known  as  the  "  bar,"  obstructiug  this  entrance 
to  the  port,  lay  in  Gedney  Channel,  and  was  purely  a  "  shingle  Rhoal." 
It  was  composed  of  weU<oompacted  gravel,  coarse  sand,  and  a  limited 
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quantity  of  shells  for  a  depth  of  2  feet  or  more,  anderoeath  which  lay 
strata  of  coarse  sand  grailed  down  to  fine  sand  as  the  depth  increased 
seaward.  The  crest  of  the  bar  was  covered  with  very  coarse  shingle. 
Incorporated  with  the  finer  underlying  gravel,  in  a  small  area  at  the 
western  entrance,  there  was  a  calcareoas  element  arising  from  the  decom- 
position of  the  shells  of  marine  animals  of  low  order.  It  was  smallin 
quantity,  but  served  as  a  matrix  to  cemrat  the  other  elements,  and 
tended  to  increase  the  difficulties  of  pumping.  Immediately  westward 
of  G^ney  Channel,  in  front  of  northern  entrance  to  Souui  Ghuinel, 
tite  bed  of  the  channel  was  formed  of  coarse  sand,  which  became  finer 
as  Flynns  EjdoH  was  approached.  In  the  main  ship  chann^  north  of 
Fljrnns  Knoll  for  a  distance  of  4  miles  the  material  was  fine  sand,  mixed 
with  sedimentary  matter  nearly  2  feet  deep,  derived  from  theBaritan 
Kiver  and  deposited  daring  freshet«.  It  formed  a  tough  crust  over 
nearly  the  whole  of  Baritan  Bay  and  firmly  resisted  the  action  of  the 
pumps  until  after  it  was  broken  up  and  the  coarser  material  below  could 
be  reached  by  the  suction.  The  sand  was  so  fine  that  it  settled  slowly 
after  pumping,  and  a  large  proportion  was  in  consequence  lost  by  over- 
flow, causing  an  increased  cost  to  the  work  of  removal.  It  may  be  said, 
in  general,  that  all  the  material  lying  within  the  limite  of  the  channel 
leading  from  the  Narrows  to  the  sea  can  be  readily  and  economically 
raised  by  means  of  hydraulic  pamps. 

The  chart  accompanying  this  report  is  a  compilation  of  the  anrveya 
made  under  tiie  direction  of  this  oflBoe  from  time  to  time  since  tiie 
original  survey  of  1884  was  authorized,  and  represents  with  safficient 
accuracy  for  present  purposes  the  condition  of  the  main  ship  channel 
l^i-ongh  the  lower  bay  as  it  eziste  to-day. 

GomcEBouL  sTATiarrios. 

The  thirty-eighth  annnal  report  of  the  Corporation  of  the  Chamber 
of  Commerce  of  the  State  of  TSew  York  for  the  year  1895-96,  page  150, 
states  the  value  of  foreign  importe  and  exports  from  the  port  of  Kew 
York  City  for  the  year  1895,  not  including  domestic,  coastwise,  and 
local  traflic,  to  be  $934,000,000. 

As  coastwise  vessels  and  steamers  do  not  take  out  clearance  papers, 
it  is  not  practicable  to  tabulate  the  statistics  conoraming  this  home 
commerce. 

Attention  is  respect^ily  invited  to  the  accompanying  report  by  Mr, 
A.  Doerflinger,  assistant  engineer,  who  has  studied  the  subject  with 
much  care.  • 
Very  respectfiilly,  your  obedient  servant, 

O.  L.  Gillespie, 
Oolonelf  Corps  of  Bngmeera^ 

Brig.  Gen.  W.  P.  Ceaiohill, 

Chief  of  Ungineersj  U.  8.  A, 


BXPOKT  OF  MIL  A.  DOBRIXINaSR,  ASSISTANT  KHOniliKR. 

ENGINKXR  OFFICK,  USITED  STATES  ARMT, 

Nmv  Torkf  Dtomber  7, 1896. 
Sir  :  I  have  the  honor  to  anbtnit  the  following  report  on  an  examination  of  New 
York  Harbor  made  nnder  yonr  inBtmctionB,  with  a  view  of  determfning  the  fsaai- 
bility  and  cost  of  providing  a  chaonel  35  feet  deep  at  mean  low  water  ftom  the  Nar- 
rows to  fhe  sea. 

EHG  97  67 

Digiiized  by  Google 


1058     BEFOST  OF  THE  CHIEF  OF  ENGINEEB8,  U.  fl.  A.BBCT. 


The  ohart  herewith  snhmitted,  compUed  from  the  original  Rnrvey  of  the  lower  bay 
made  by  this  ofBoe  in  1884,  and  special  Burreya  of  the  various  channels  made  as  fol- 
lowa,  viz,  main  Hhip  channel  from  Southwest  Spit  north  to  the  head  of  East  Channel 
in  1893;  sontherl^  end  of  main  sliip  ebannel,  ahoal  northwest  of  Sandy  Hook,  and 
Baystde  Channel  m'1895;  and  Uedney  and  Swash  channels  in  1884,  indicates  that  the 
channel  depth  of  30  fwt  mean  low  water,  obtained  hy  dredgins  laainlr  between 
September,  1885,  and  October,  1891,  has  been  nniformly  maintained,  and  that  the 
improved  channels  have  undergone  little  oTnochanf;e8ince  work  on  them  has  ceased. 

The  only  point  at  which  some  slight  redredging  has  been  foond  necesnnry  to  main- 
tain the  80-foot  depth  over  the  ftiU  channel  width  of  1,000  feet  la  in  the  southerly 
half  of  tlie  main  nhip  channel,  where  some  eliglit  indow  of  material  from  the  west 
bank  of  the  channel  had  taken  place,  mainly  between  bonys  Ci  and  C».  The  material 
composing  the  flats  on  the  side  of  the  channel  at  this  locally  is  a  soft  alluvium 
mixed  with  very  fine  sand,  the  natural  angle  of  repose  of  which  ts  very  slight, 
and  it  is  owing  to  this  condition,  assisted  by  a  cross  current  during  ebb  tide,  and  by 
the  wash  of  deep-draft  vessels  which  are  obliged  to  hug  the  west  bank  of  the  oban- 
nel  at  this  point  in  order  to  make  the  turnaround  Southwest  Spit,  that  a  greater 
percentage  of  material  has  come  iuto  tbeexcavated  channel  here  than  at  other  points 
where  the  bonks  are  more  stable.  It  is  believed,  however,  that  in  time,  as  the  slopes 
of  the  channel  banks  become  moreiflat,  the  farther  inflow  of  material  mm  tiie  oanaas 
mentioned  will  become  less,  and  after  the  natural  angle  of  repose  has  been  reached 
will  cease  entirely. 

Through  Bayside  and  Gedney  channels  the  material  of  the  bottom  is  mainly  coarae 
saitd  and  gravel,  which,  in  the  westerly  end  of  (Sedney  Channel,  is  more  or  lees 
cemftnted  together  by  a  lioiy  matrix  oriKinating  from  the  decomposition  of  various 
shells  distributed  through  the  mass,  auA  these  channels  hnve  shown  no  tendency  to 
shoaling  since  they  were  excavnted.  Judging  from  the  experience  had,  therefbre,  in 
det^enmg  existing  channels  to  their  present  depth  of  30  feet,  mean  low  water,  tlume 
appears  to  be  no  reason  why  an  additional  deptn  'of  5  feet  conld  not  be  permaiiently 
maintained  along  the  present  channel  lines  after  lowering  tiie  channel  bed  to  that 
extent  hy  dredging. 

The  question  of  the  practicability  of  deepening  the  Swash  or  East  channels,  prefer- 
ably to  the  main  ship  channel,  with  the  view  ofproviding  a  shorter  and  more  direct 
route  to  tiie  sea  for  the  largest  class  of  vessels,  has  from  time  to  time  been  raised; 
bnt  while  these  routes  present  the  advantage  of  being  shorter  and  more  direct,  there 
are  certain  natural  conditions  which  make  it  very  questionable  whether  such  chan- 
nels conld  be  maintained  if  opened.  The  Swash  Channel  south  of  the  Romer  Beacon 
is  obstmoted  by  numerous  shoals  of  a  very  unstable  character,  which  are  constanklj 
changinjg  their  positions.  These  shoala  appear  to  be  dne  to  tleposita  of  sand  whi<m 
are  earned  into  the  channel  by  the  action  of  waves  that  break  on  the  Romer  Shoal 
during  easterly  gales.  The  least  depth  on  this  shoal,  the  crest  of  which  is  close  to 
the  west  bank  of  the  channel,  is  less  than  3  feet  at  mean  low  water,  and  as  the  mn 
of  the  sea  during  easterly  winds  is  directly  toward  the  channel  the  sand  plowed  np 
by  the  waves  that  break  on  the  shoal  is  carried  forward  iuto  the  channel  and  sabse- 
quently  carried  along  by  the  ebb  current,  which  predominates  over  the  flood,  to  form 
the  sand  deposits  found  in  the  soutiierly  end  of  the  channel.  The  genwal  dnith  orer 
these  shoals  is  about  22  feet  at  mean  low  water,  and,  as  the  oausee  to  which  tiieir 
existence  is  due  will  remain  active  In  the  ftitnre  as  heretofore,  it  is  probable  that  no 
depth  greatly  in  excess  of  what  is  now  found  over  them  could  be  maintained  with- 
out constant  redredging. 

The  East  Channel  is  both  wider  and  deeper  than  the  Swash  for  a  distance  of  4 
miles  after  hnmchiug  off  from  the  main  channel,  and  is  shorter  and  more  direct  than 
either  of  the  other  ohannels  running  throagh  the  shoal  area  lying  between  the  east 
side  of  the  main  ship  channel  and  the  deep  water  of  the  sea.  Its  easterly  end  is, 
however,  obstrnctefl  by  a  bar  or  shoal  over  li  miles  wide,  with  depths  of  only  18  to 
19  feet  over  it  at  low  water.  This  shoal  consists  mainly  of  fine  sand,  and  to  dredge 
»  channel  1,000  feet  wide  and  35  feet  deep  tbrongb  it  would  require  the  removal  iif 
nearly  as  mnch  material  as  would  be  required  to  obtain  the  same  channel  dimensions 
throngh  the  main  ship,  Bayside,  and  Gedney  ohannels;  and  owing  to  tho  character 
of  the  material  forming  tiio  shoal,  the  great  depth  of  cutting  necessary,  and  conse- 
quent high  banks  of  the  excavated  channel,  it  Is  doubtful  whether  a  di«dged  channel 
could  be  permanently  maintained  through  this  shoal  after  it  was  formed. 

It  appears,  therefore,  that  better  and  surer  results  are  to  be  expected  from  deepen- 
ing the  existing  channels,  which  alruady  have  a  depth  of  30 feet,  although  the  course 
through  these  channels  is  not  so  direct  and  the  distance  to  tiie  sea  is  mnch  greater 
than  by  way  of  either  the  Swash  or  East  channel. 

The  total  anifinnt  of  material  to  be  removed  to  deepen  the  present  channel  to  35 
foet,  mean  low  water,  1,000  feet  wide,  from  the  Narrows  to  the  sea,  allowing  for  side 
slopes  of  1  on  10, 1  foot  overdepth  for  irregularities  of  dredging,  and  25  per  cent  for 
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liKiTOinn  of  Tolnme  from  pUM  to  Beow  meunmiMiit,  is  13,00(^000  onbic  yards,  dis- 
tribnted  as  fii^owa : 

Coblo  yudi. 


Main  ahip  channel   ^000,000 

Shoal  northwest  of  Sandy  Hook   807,000 

Bayside  Channel   1,393,000 

Gedney  Channel   1, 800, 000 


Total   13,000,000 


For  a  channel  35  feet  deep,  mean  low  water,  and  1,600  feet  wide,  750  feet  on  either 
side  of  the  present  axis  of  main  ship  channel,  and  out  throngh  shoal  northwest  of 
Sandy  Hook,  and  500  feet  on  tiie  north  aide  and  1,000  feet  on  the  aonth  side  of  the 
present  axes  of  Bayslde  and  Gedo^y  ohaunelB,  is  20,660,000  cabio  yards,  dlstribnted 
as  follows: 

Cnblo  TBids. 


Main  ship  channel   13,503,000 

Shoal  northwest  of  Sandy  Hook   1, 39^  000 

Bayside  Channel   3,257,000 

Gedn^  Channel   3,M(^000 


Total   20,660,000 


For  a  channel  35  feet  deep,  mean  low  water,  and  2,000  feet  wide,  1,000  feet  on  either 
side  of  axes  of  the  main  sbip  and  Bayside  ohanoels,  and  500  feet  on  the  north  side 
and  1.500  feet  on  the  south  side  of  present  axis  of  Gednoy  Channel,  32,650,000  cable 
yards,  distributed  as  follows: 

Cabio  ywd«. 


Main  ship  channel   21,133,700 

Shoal  northwest  of  Sandy  Hook   1,  700 

Bayside  Channel   3,625,600 

Geon^  Channel   1^964,000 


Total   32,550,000 


The  net  cost  of  removinff  material  from  the  various  channels  by  the  United  States 
dredging  steamer  Gednei/  nam  the  date  of  purchase  of  the  steamer,  December  1, 1892, 
to  September  30, 1895,  is  about  10  cents  per  cubic  yard,  including  expenses  of  every 
kind.  (See  Beport  of  the  Chief  of  Engineers  for  1896,  p.  866.) 

To  do  the  above  projected  work  expeditiously  and  economically,  it  wonid  be 
necessary  to  build  and  operate  at  least  four  additional  dredging  stwuners  for  the 
channel  1,000  feet  wide,  five  for  the  channel  1,500  feet  wide,  and  six  for  the  channel 
2,000  feet  wide^  at  an  estimated  cost  of  about  (aOO,000  each.  With  snoh  a  plant 
channel  1,000  feet  wide  conld  be  completed  in  about  five  years,  the  channel  1,600  feet 
wide  in  about  seven  years,  and  tiie  channel  3,000  feet  wide  in  aboot  nine  years.  On 
the  above  basis  of  ooet  far  operating  expenses  the  estimated  cost  foi  exeontiog  the 
woik-  would  be  as  follows: 

1.  For  a  channel 36  feet  deep,  mean  low  water,  and  1,000  feet  wide: 

Dredging  12, 000,000  oubio  yards,  soow  measnrement,  at  10  ewts  $1, 200, 000 

Conitmotion  of  fbur  additional  dredges,  at  9100,000    400, 000 

Contingencies  of  engineering....   140, 000 


Total   1,740,000 


2  For  a  channel  36  feet  deep,  mean  low  water,  and  1,500  feet  wide: 

Dredging  20,660,000  cubic  yards,  snow  measnrement,  at  10  cents   2, 066. 000 

Construction  of  five  additional  dredges,  at  9100,000   600,000 

Contingencies  of  engineering   206, 000 


Total   3, 773;  000 


3.  For  channel  2,000  feet  wide  and  36  feet  deep  at  mean  low  water; 
Dredging  32, 550,000  oubio  yards,  soow  measnrement,  at  10  oents  per 

cubic  yard   8, 256, 000 

Construction  of  six  additional  dredges,  at  $100,000   000, 000 

Contingendes  of  engineering   835,  OOO 

Total  ,  „„   4,180,000 
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Should  the  work  be  done  under  contract  the  cost  would  probably  be  about  20  par 
cent  greater  than  that  given  ahoTe,  in  which  case  the  Mtlmatea  are  a>  follows : 

For  a  channel  1,000  feet  wide  and  35  feet  deep,  mean  low  water  $2, 088, 000 

For  a  channel  1,500  feet  wide  and  35  feet  deep,  mean  low  water   3, 326, 400 

For  a  channel  2,000  feet  wide  and  35  feet  deep,  mean  low  water   6, 016, 000 

The  protection  of  the  eaBtem  and  northern  Bhorea  of  Sandy  Hook  against  wave 
and  cnrrent  action  forme  part  of  the  project  for  the  improvement  of  the  main  ship 
channel  through  ttie  lower  harbor,  adopted  in  1884,  and  should  be  considered  in  con- 
nectioD  with  we  ezteuaion  of  this  project  to  provide  a  depth  of  35  feet,  mean  low 
water,  now  under  consideratiou. 

Since  the  date  of  the  original  survey^  in  1884,  the  high-water  line  at  the  northerly 
end  of  the  Hook  has  practically  remained  unchanged  nnder  the  protection  of  the 
stone  and  concrete  Jetties,  bnilt  in  1883-84,  and  connecting  wall  of  riprap,  completed 
in  September,  1891.  The  Hook  has,  however,  grown  in  a  westerly  direction,  by  the 
accretion  of  sand,  to  a  marked  degree,  the  total  advance  westward  being  over  1,300 
foet,  or  at  the  rate  of  about  100  feet  per  annum.  The  advance  of  the  eptt  has  beeo 
dtxwtly  across  the  deep  channel  which  skirted  the  west  side  of  the  Hook  at  thedate 
of  the  earlier  survey,  and  which  had  depths  of  40  feet  and  over  in  it  where  the  sand 
is  now  above  high  water.  The  average  width  of  this  spit  is  about  400  feet,  and  it  is 
probable  that  it  will  continue  to  grow  to  the  westward,  and  may  nltimately  encroach 
upon  the  main  channel  to  an  injurions  extent,  or  crowd  that  channel  farther  toward 
the  north,  unless  measures  are  taken  to  arrest  the  supply  of  sand,  moved  along  the 
beach  by  wave  action  from  the  eastward  and  southward,  and  to  which  the  existence 
of  the  spit  is  due. 

Such  a  result  oonld  probably  be  effected  by  gradually  extending  one  or  more  of 
the  existing  Jetties  northward  for  some  distance  beyond  the  low-water  line.  As  the 
Jetty  is  extended  its  crest  should  be  raised  to  above  high-water  level,  so  that  the 
sand  lodging  against  it  will  not  be  carried  over  and  beyond  it  by  wave  action.  By 
extending  the  most  westerly  of  the  existing  Jetties  first,  and  following  with  others 
fiwther  eastward  and  southward  as  the  sand  aooumnlates  against  them,  a  growth  of 
the  Hook  to  the  northward  and  eastward  could  probably  be  induced,  which  would 
not  interfere  with  any  of  the  navigable  channels.  The  extension  of  the  jetties  conld 
be  effected  at  a  comparatively  slight  cost,  as  the;  could  easily  be  built  of  rubble- 
stone  of  suffloient  size,  using  the  existing  jetty  as  a  basenponwbii-h  to  locate  a  track 
or  trestle  for  the  coaveyauoe  of  the  stone  to  the  outer  end  and  beyond  it;  and  the 
cost  of  this  work  would  probably  fiilly  be  covered  by  the  item  of  oontingeneies  in 
the  foregoing  estimate. 

I  am,  vary  respeetfiilly,  your  obedient  servant, 

A.  DOIKPUNGKR^ 

Col.  Q.  L.  QlLLKSPIK, 

Corp§  «/  £lmgin9er»,  U.  S.  A. 


urma  of  thb  hobth  okrhak  llotd  stkahshif  cohpant. 

NosTH  Gkioeah  Llotd  Steamship  Cohpakt, 

OBlJtlCHS  &  Co.,  AORNTS, 
Ntw  York,  September  es,  1896. 

DBAn  Sir  :  We  beg  leave  to  acknowledge  receipt  of  your  valued  favor  of  the  24th 
instant,  requesting  us  to  inform  yon  why  the  proposed  increase  in  the  depth  of  the 
main  ship  ohannerfrom  the  Narrows  to  the  sea  to35  feet  at  mean  low  water  is  justi- 
fied in  the  interest  of  commerce. 

In  reply  we  beg  leave  to  state  that  the  increase  in  Mie  size  of  ocean  steamers  is 
such  as  to  render  an  increase  in  the  depth  as  stated,  in  our  opinion,  necessary,  in 
order  that  commerce  and  navigation  out  of  this  port  shall  not  be  interrupted,  but 
every  accommodation  be  afforded  to  traffic. 

In  former  years  steamers  of  8,000  or  4,000  tons  were  considered  large,  but  the  size 
of  steamers,  as  you  are  aware,  has  gradually  increased,  and  with  the  increase  the 
channels  of  this  harbor  have  been  deepened  and  this  work  carried  out  under  your 
wise  supervision,  until  the  present  depth  of  90  feet  at  mean  low  watn  has  hem 
reached. 

Transportation  has  been  cheapened  on  the  water  as  well  as  on  the  land,  and  by  the 
extraordinary  reduction  in  fk-eight  charges  in  the  last  ten  or  fifteen  years  the  steam- 
ship companies  have  been  forced  to  enlarge  their  carriers,  in  the  same  way  tbiit  the 
railroads  have  been  obliged  to  meet  cheap  freight  rates  by  the  enlargement  of  tUe 
size  of  the  locomotives  and  the  lengthening  of  trains  and  the  increase  in  the  number 
of  cars  haoletl.   The  result  has  been  that  steamships  of  10,000  tons  or  more  are  very 
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frequent,  and  the  depth  of  water  reqaired  to  float  theee  steamera  of  course  greater. 
Throaffh  the  fact  that  BteamBhip  companies  can  offer  to  Bhippera  BteamBhtpa  of  this 
large  size,  able  to  carry  freight  %t  low  rates,  the  expense  of  shipping  odt  prodacts  to 
Europe  and  other  oonntries  has  nnqnesttonahly  been  very  mnoh  lowered,  and  to  a 
very  large  extent  commerce  benefited.  The  improvement  we  advocate  is  therefore^ 
we  believe,  one  that  should  be  indorsed  and  demanded  hy  the  entire  country. 

Where  we  now  have  30  feet  at  mean  low  water  we  have  frequently  at  spring  low 
tides,  or  when  a  strong  offshore  wind  is  blowing,  an  actnal  depth  of  2  or  even  3  feet 
less.  We  are  sure  that  the  tidal  observations  that  are  made  by  yonr  departoient 
will  oonflrm  the  fhct  of  such  a  UAl  of  the  tide  below  mean  low  water,  In  fact  in  some 
rases  to  nearly  4  feet  below  mean  low  water.  As  a  number  of  the  steamers  of  oar 
line  now  draw  over  29  feet  of  water,  and  as  we  are  now  t)nilding  six  large  ocean 
steamers  of  10,000  or  12,000  tons,  four  of  which  are  laree  freight  carriers  and  will 
draw  prol>abty  nearly  30  feet  of  water,  we  believe  that  tue  depth  of  36  feet  is  neces- 
sary nuder  present  conditions,  for  in  view  of  the  fact  that  the  stage  of  the  water 
frequently  falls  2  or  3  feet  below  mean  low-water  mark,  and,  furtlier,  in  view  of  the 
fact  that  a  depth  of  2  feet  I^lowthe  keels  of  oni  steamers  is  needed  to  iosnre  safety, 
we  believe  that  a  proper  consideration  for  tiie  growth  of  commerce  In  this  port 
reqnires  a  deepening  of  the  channel  to  the  figure  that  we  have  indicated. 

We  further  desire  to  draw  your  attention  to  the  fact  that  in  the  interest  of  the 
comfort  of  passeugers  the  hour  of  departure  of  nearly  all  steamship  lines,  thanks  to 
the  great  improvement  already  introduced  in  the  harbor,  haa  been  fixed  at  a  certain 
hour  at  which-ateamera  are  now  able  to  leave,  inatead  of  sailing  on  the  tide  at  vary- 
ing hours,  early  in  the  morning  or  late  In  the  afternoon,  aeoOTding  to  cironmBtances. 
Unfortunately  several  of  our  steamers  of  deep  draft  have  been  obUged  to  anchor  and 
await  a  high  tide  when  they  have  left  at  a  time  when  an  offshore  wind  was  blowing 
or  at  the  season  of  spring  low  tides,  and  with  the  advent  of  two  express  steamers  oT 
exceptional  size  and  great  draft  of  water  we  believe  that  a  greater  depth  of  water 
than  at  present  will  be  required  to  enable  a  certain  fixed  hour  of  deputnre  to  be 
adhered  to. 

We  beg  leave  to  draw  your  attentiim  to  the  ihot  that  the  dock  department  of  this 
oity  haa  of  recent  years  found  it  necessary  where  fonnerly  a  depth  of  water  of  80  feet 
at  the  pier  sufficed  to  increase  that  depth  to  35  feet  in  the  slips  in  order  to  prevent 
acoideuts  to  vessels  of  modem  size  and  depth  through  their  grounding  on  obatrno- 
tiona  in  lees  depth  of  water,  and  that  in  the  construction  of  new  piers  and  alips  this 
refinirement  of  35  feet  of  water  is  now  uaifonnly  observed  by  the  dock  department. 
We  are,  dear  sir,  yours,  very  truly. 


Sir:  I  have  to  acknowledge  witii  thanks  Hie  reeeipt  of  yonr  favor  of  the  24th 
instant,  advising  me  that  the  last  river  and  harbor  act  makes  provision  for  a  sarvey 
of  the  lower  bay,  \ew  York  Harbor,  with  the  view  of  preparing  estimate  of  cost  of 
Increasing  the  depth  in  the  main  ship  channel  from  the  Narrows  to  the  sea  to  35  feet 
at  mean  low  water. 

I  have  merely  to  say  in  reply  thereto  that  the  proposed  improvements  would  be  of 
the  greatest  assistance  to  all  vessels  coming  in  and  out  of  the  port,  and  more  espe- 
cially the  deep-draft  ships  of  larce  tonnage  which  are  now  being  oonstenoted  by 
various  nations,  and  huviug  a  draft  of  from  29  feet  to  30  feet,  loaded. 

It  very  frequently  happens,  especially  with  our  large  cargo  steamers,  that  they 
are  unable  to  proceed  to  sea  for  several  hours  owing  to  the  shoalness  of  the  water, 
and  it  is  quite  possible  that  a  delay  of  this  sort  mav  tnuan  a  detention  of  many  hours, 
an  recently  happened  in  the  case  of  one  of  our  vessels,  which,  while  waitiDg  for  water, 
became  fog  bound  and  was  detained  nearly  tweiity*fonr  hours  before  beu^;  able  to 
proceeil  to  aea. 

Dredging  to  the  depth  mentioned  in  your  letter  would  also  enable  them  to  enter  the 
port  or  proceed  to  ses  after  diu-k,  whioh  at  the  present  moment  is  a  very  peiilous 
undertaking. 

I  have  the  honor  to  he,  sir,  youn,  &ithftaUy, 


OXUtlCHS  &.Xio. 


Col.  Q.  L.  GlLLESPIB, 

Corp$  of  Snj/inearB,  U.  8.  A. 


LITTKR  OF  THX  WHITB  STAJl  LINK. 


Wnmc  Star  Lnrz, 
Ntm  York,  8epUmher  tS,  1896. 


H.  Maitlamd  Ksbset. 


Col.  G.  L.  OuxBSPis, 

Corps  of  Engineert,  U.  S.  A. 
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UmCB  OV  TUX  CUITABD  STKAMBHIP  COUP  AMY,  UHITSD. 

Tme  CUKAKD  Btuxshzp  Compaht,  LimTBD, 

YsBiroir  H.  Brown  &  Co.,  Aornts, 

2fmo  York,  September,  tS,  1S96. 
Sir  :  I  am  in  receipt  of  your  favor  of  the  24th  instant  infonnliiKnie  that  the  last  river 
and  harbor  act  makes  provision  for  a  snrvey  of  the  lower  bay,  New  York  Harbor, 
with  a  view  of  preparing  estimate  of  cost  of  iuoreasing  the  depth  in  the  main  ship 
channel  from  the  Narrows  to  the  sea  to  35  feet  at  mean  low  water,  and  inviting  an 
ezpresBioQ  of  opinion  on  my  part  why  the  propoaed  improvement  is  Jnattfied  in  the 
intwest  of  oommeroe. 
In  reply  I  beg  to  call  attention  to  the  following  facta : 

While  the  channel  has  been  improved  to  give  SO  feet  depth  at  mean  low  water 
between  the  Narrows  and  the  sea,  it  must  be  borne  in  mind  that  this  is  not  the 
lowest  plane  which  the  water  reaches,  as  with  strong  westerly  winds  oconrrlng  at 
low-water  periods  this  depth  may  be  reduced  Aroin  2  to  3  feet. 

The  channel  is  rather  narrow,  and  tiiere  are  varions  shoal  apots  jnat  ontslde,  bnt 
in  fllose  proximity  thereto,  which  are  a  soaroe  of  danger  when,  as  not  infkeqnently 
lunipens,  the  bnoys  from  any  oanse  get  oat  of  position. 

Many  of  the  large  steamers  employed  in  the  trade  between  Europe  and  New  York 
draw  when  loaded  ahont  SO  feet,  aud  could  be  safely  loaded  deeper  were  there  snf- 
floient  water  to  enable  them  to  get  to  sea. 

With  the  demand  for  eheap  transportation  and  the  great  redaction  in  rates  of 

Efteicht  whioh  has  been  the  reenlt.  the  steamship  companies  have  been  compelled  to 
at  into  the  trade  an  entirely  different  ty;^  of  vessel,  and  ihipe  of  10  to  10,000  tou 
ave  sopplanted  the  old  ones,  ranging  in  size  from  2,500  to  5,000  tons. 
The  draft  of  water  has  naturally  inoieased  proportionately  to  the  sise  and  greater 
capacity  of  these  leviathans. 

It  must  therefore  be  apparent  that  there  is  not  asuffloient  margin  of  safety  between 
the  present  depth  of  water  in  any  part  of  the  channel  and  the  draft  of  the  larger 
olasB  of  steameni,  and  that  to  insare  the  mioimnm  risk  they  must  time  their  depar- 
tare  so  as  to  reach  the  bar  at  the  top  of  high  water,  whicA  necessitates  starting 
shortly  after  half  tide  and  prevents  their  availiag  of  the  extreme  draft  of  watw  in 
going  down  the  bay. 

It  IS  a  great  hardship  and  causes  serious  loss  of  time  to  be  compelled  to  appoint 
sailings  to  suit  the  tides.  It  is  very  desirable,  particularly  for  passenger  ships,  to 
sail  at  a  fixed  hoar,  which  would  be  thorouglily  practicable  with  a  mean  depth  of  35 
ftet  at  low  mter  from  the  Narrows  to  the  lea. 

In  this  oonneotion  I  would  state  tiiat  the  steamer  Lmeamta,  drawing  29  feet,  is 
appointed  to  sail  hence  on  the  19th  of  December.  It  will  be  high  water  at  the  bar 
at 6.36  a.m. or  7.08  p.m.  The  sun  rises  at  7.20  a,m.  and  sets  at  4.35 p.m.  It)  order, 
therefore,  to  enable  this  ship  to  cross  the  bar  at  high  water  she  most  leave  her  dock 
at  least  two  hours  before  daylight  or  cross  the  bar  about  two  hours  after  Bonset. 
Coupled  with  this  is  to  be  considered  the  danger  of  short  tides  from  heavy  westerly  « 
winds  at  that  seawm  of  the  year.  Similar  conditions  also  occur  on  the  following 
dates,  viz: 


Date. 

High  wster 
At  the  bn. 

Time  of  laftving  wbsrf. 

7.n    m  . . . . 
ft.lS^m .... 

6.48  p.  m  

6.1S  a.  m  .  . . 

S.82p.m  

7.S8a.m  .... 

8.10  P.IB  

T.81s.in .... 

8.08  Ik  ID  

«jea.iu.... 
7JHp.m.... 

1  hour  and  17  mlnntM  before  aanrleo. 
3  hours  mni  30  mloutoB  before  BonrlM. 
1  hoar  before  ens  set.  ' 
3  hoan  sud  30  mltiatea  before  MuuiBS. 
1  hour  before  soaset. 
1  bonr  sad  20  mlnntcs  before  stmriiM. 
1  hoar  and  30  nlnutcs  sftw  eanaet. 
1  boor  sod  30  mlanteB  bofbre  aoDriae. 

1  hoar  and  80  mlsntes  after  snsMt. 

2  honn  and  40  minutes  betbre  ■nnrise. 
30  mlmitss  after  soasat. 

The  above  statement  shows  that  between  October  21  and  December  19  there  are  six 
days  when  it  will  be  impoSHible  for  heavy-draft  ships  to  cross  the  bar  at  high  water 
unless  they  leave  their  docks  from  thirty  minutes  to  three ^oiirs  and  thirty  minutes 
after  sanset  or  before  sunrise,  thereby  incurring  the  danger  of  navigating  down  the 
bay  as  well  as  having  to  cross  the  bar  without  daylight. 

The  value  of  the  largest  class  of  passenger  ateameis  employed  io  this  trmle  may  be 
roaghly  estimated  at  ^,500,000  each,  to  say  nothing  of  the  value  of  cargo  and  pasaen- 
gesr  bftggage  at  risk,  and  the  annoyaooe  and  diwimnfort  to  hundreds  of  pasaoogers 
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who  are  forced  to  submit  to  aeveral  hours*  detention,  all  of  which  could  he  easily 
avoided  hy  giviiis  ttie  channels  a  reasoDable  and  safe  depth  of  water,  which  Is 
entirely  practicable,  and  could  be  done  at  a  very  moderate  cost.  Tbe  vast  and  im- 
portant commercial  interests  of  the  city  of  New  York  certainly  warrant  its  demanding 
that  this  work  should  bo  promptly  commeooed  and  pushed  to  completion. 
Yours,  truly, 

Teknoh  H.  Bbowk. 

Col.  O.  L.  OiLLBSPIB, 


JXTTKB.  or  THK  HAMBUBO-AlCBaiCAH  LINK. 

Hamburo-Amkbicah  Ldtk, 

Nw  York,  OoUAer  6, 1896. 
DxAR  Str:  We  an  in  reoeipt  of  yonr  valued  favor  of  September  24  reganling 
proposed  inozease  In  the  depth  of  the  main  ship  ebannel  to  36  feet  at  mean  low 
water. 

In  our  opinion,  and  in  that  of  onr  captains,  we  consider  an  increase  of  the  deptb, 
36  feet,  a  matter  of  great  importance  to  the  port  of  New  York,  nnd  trast  that  the 
work  wUl  be  acoomplished. 

As  yon  andoiibteuly  know,  onr  company  are  now  hnilding  two  large  ateamera  for 
tbe  New  York  trade,  uue  of  which,  the  Penntylvania,  of  20,000  tons  displacement,  is 
expected  hereyext  March.  These  steamers,  when  loaded,  will  certainly  draw  30  feet. 
Besides  the  above  two  steamers,  we  have  now  in  onr  fleet  five  large  ones  which  draw 
Irom  27  to  29  feet. 

With  steamers  of  this  size  we  believe  that  35  feet  is  necesaary,  aa  tbe  water  often 
fnlla  2  or  3  feet  below  the  low-water  mark,  and  a  depth  of  2  feet  below  the  steamer's 
keel  is  needed  for  aafety  and  stewageway. 

Another  important  matter  we  respertfnlly  beg  to  call  your  attention  to  is  the  fix- 
ing of  sailing  hours  of  our  express  steamers.  It  frequently  occurs  that  these  steam- 
ers are  obliged  to  anchor  and  await  high  tide  in  order  to  croes  the  bar  when  an 
offshore  wind  is  blowing  or  at  spring  low  tide. 

By  having  a  greater  depth  of  water  than  at  present  fixed  hours  of  Bailing  could 
.be  maintained,  and  be  a  comfort  to  passengers. 

We  beg  to  call  your  attention  to  the  roUowing  extract  from  Captain  Baienda'a 
report  to  as  on  hia  last  voyage  to  this  port : 

"Nbw  Yokk,  September  S5. 
"Tbe  Nomuinnia,  which  came  up  to-day  at  nearly  high  water,  was  several  times 
compelled  to  ran  at  greatly  reduced  speed  in  the  channels  in  consequence  of  not 
having  enough  steerage  way,  and  was  obliged  to  steer  with  the  help  of  her  engines. 
In  my  opinion,  I  believe  tt  neoaaaary  to  deepen  the  channels,  as  they  evidently  have 
been  nadually  filling  np." 

Yours,  very  reapeqtfhUy,  Hamburo-Ambrigait  Lute, 

F.  Qi,  Mbsmbb, 

Col.  0.  L.  QiixESPiR,  Qmsral  Freight  MoMOfw. 

Corp9  iif  EngiMtr*,  V.  8.  A. 


UTTXB  or  TBS  XMTBBNATIOirAL  HAVIGATION  GOMFAITT. 

Imtebhatiohai.  Navigation  Cohpaht, 

Nbw  York,  Ootoier  7, 1896. 

Sih:  I  am  in  reoeipt  of  your  letter  of  the  21th  of  September,  asking  qb  to  inform 
your  office  in  as  mneh  detail  as  we  choose  why  the  cost  of  bicreasing  tbe  depth  of 
water  in  tbe  main  ship  channel  f^m  the  Narrows  to  the  sea  to  26  feet  at  mean  low 
water  iejustltied  in  the  interest  of  commerce. 

1  respectfully  submit  that  the  entrance  to  Kew  York  Harbor  should  be  of  such  a 
character  as  to  enable  every  claas  of  vessel  frequenting  this  port  to  go  in  and  out  of 
the  port  at  any  time  of  tide.  I  do  not  think  this  proposition  requires  any  justifioa- 
tioo,  nor  do  I  tbink  that  it  wonld  be  praetloable  to  atate  the  maximnm  sum  which  it 
would  be  very  well  worth  while  to  spend  to  attain  this  reasonable  condition.  Ctx- 
tainly,  the  expenditure  of  many  millions  of  dollars  shonld  not  be  considered  excessive 
when  it  is  offset  bj^  the  magnitude  of  the  steamship  interests  which  are  affected. 

At  tbe  present  time  there  is  hardly  a  month  that  passes'  when  some  one  or  imother 
ftf  the  great  ocean  paasenger  and  A-eight  carriers  does  not  reports  touching  the  groui^ 
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at  some  point  between  the  Narrows  and  the  sea,  and  these  leports  by  no  means  oome 
from  ships  which  attempt  to  pass  up  and  down  at  dead  low  water.  It  is  also  quite 
freqn«Diiy  necessary  for  the  largest  vessels  to  wait  some  hours  for  snffloient  water 
to  enable  them  to  cross  the  bar.  Several  of  this  company's  steamships  have  recently 
had  to  anchor  and  watt  from  two  to  five  honrs  for  sufficient  water. 

At  the  bar,  with  a  moderate  easterly  swell,  there  would  be  from  3  to  5  feet  rise  and 
fall  of  the  ends  of  a  loaded  ship  proceeding  out  to  sea.  This  means  that  they  wonld 
require  18  inches  to  3  feet  more  water  than  woald  be  sufficient  to  float  them  if  the 
water  were  smooth. 

The  large  steamers  in  the  North  Atlantto  trade  at  the  present  time  load  to  a  maxi- 
imim  draft  of  from  28  to  30}  feet.  Many  of  these  vessels  would  stop  altogether  at 
an  ordinary  mean  low  water  and  would  smhe  the  ground  heavily  at  two  hours'  Hood. 
In  the  winter  months,  and  during  the  summttr  months,  with  strong  northwest  winds^ 
the  tide  falls  2  and  even  3  feet  below  mean  low  water,  and  we  have  records  taken 
during  the  last  Ave  years  of  one  tide  that  was  4  feet  below  mean  low  water,  aad 
aometiroes  tiie  high  water  rises  only  1  or  2  fset  above  a  mean  low  water.  This  nkeans 
that  there  ore  conditions  that  are  not  infrequent  to  a  modem  deep-draft  ship,  when 
a  3B-tooi  channel  woold  gire  no  water  to  spare. 
Yonrs,  respeetfblly, 

0.  A.  Griscom,  Jr.,  Manager. 

Col.  G.  L,  GiLLBSPIX, 

Corpt  of  Engineert,  U.  8.  A. 


LSITKB  Or  CHAHBSR  OF  COMMUtCB  OF  THK  STATK  OF  ISKW^  TOBK, 

Chamber  of  CosnntBCR  of  thx  State  of  Nkw  York, 

New  York,  Oetobtr  IS,  1896. 
Sir  :  Tonre  of  the  24th  September  to  the  seeretary  of  the  Chamber  of  Commeroe 
has  been  reftoied  to  me  as  cnairman  of  the  oommltiee  on  harbor  and  shipping  for 
reply.  I  am  aware  that  you  have  also  very  properly  applied  to  the  agents  of  the 
most  important  shipping  lines  for  their  reasons  for  wishing  this  increase  in  the  depth 
of  the  ship  channel  into  New  York  Harbor,  and  I  have  been  favored  with  a  copy  of 
their  communications  in  reply.  They  so  fully  set  forth  these  reasons  that  I  ft-ankly 
admit  there  are  no  additional  ones  in  existence  now,  in  my  opinion,  needed  to  show 
the  great  value  the  increase  would  have  to  the  shipping  Interest  and  to  the  whole 
United  States. 

The  magnificent  ships  which  have  lately  been  jilaced  in  this  service  can  not  pos- 
sibly be  maintained  unless  every  facility  for  saving  is  availed  of.  Their  enormous 
expenses,  by  which  alone  the  marvelous  trips  they  make  can  be  effected,  render 
every  delay,  if  even  a  single  hour,  an  item  to  be  considered  and  one  necessary  to 
avoid.  The  margin  of  profit  on  tbeir  ose  when  their  great  cost  is  taken  into  account 
is  so  small  that  every  obetaole,  seemingly  slight  to  us,  goes  far  to  disconrage  the 
creation  of  that  class  of  vessels,  while  the  inestimable  oomfort  and  speed  in  mafciog 
Ihe  crossing  is  a  source  of  pleasure  and  profit  to  the  entire  citizens  of  the  United 
States.  , 

I  cheerAiIly  confirm  all  the  statements  and  arguments  advanced  by  the  agents  of 
the  great  lines. 

The  Chamber  oordloDy  approved  of  the  request,  and  was  instrumental  in  obtaining 
the  order  for  a  snrvey,  under  which  you  are  now  acting. 
Very  respeotfully, 

A.  Footer  Hiooihs, 
Ckatraum  C^mmXUet  oa  Bor^Md  SHj^p^. 

Col.  G.  L.  Gillespie, 

Snginttr  V.  8.  Armg. 


ZOTTER  OF  THB  BOARD  OF  COHHiaSIONERS  OF  PXtOn. 

Office  op  the  Board  of  Commissioners  of  Pilots, 

Nmv  York,  September  t9, 1896. 

Sir:  Your  letter  of  the  24th  iustantfCalUngfor  views  of  this  board  on  the  question 
of  doopening  the  channels  of  this  port  to  liaet  at  low  water,  was  duly  received, 
and  was  before  the  meeting  held  this  day. 

As  New  York  desires  to  remain  a  flrst-closa  seaport,  It  wonid  seem  to  ho  unneces- 
sary to  argue  the  proposition  that  she  should  have  channels  snffloiently  deep  for 
safe  navigation  by  the  largest  vessels  whicli  are  likely  to  be  conatnicted. 

There  is  probably  a  limit  to  the  size  which  ttpagoing  vessels  may  attain,  controlled 
hy  the  conqderatlon  of  safety  of  eonstructiou  and  profitable  use,  but  it  isevident  that 
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it  has  not  yet  l>een  reached ;  aijd  as  experienoe  haa  shown  that  the  large  steam  ves- 
aele,  when  fully  utilized,  are  the  moat  profitable,  there  is  strong  likelihood  that  each 
new  vessel  bnilt  for  use  in  the  port  of  New  York  will  he  larger  than  its  predecessors 
nntil  the  limit  is  reached. 

Vessels  drawing  28  and  29  feet  are  now  so  common  in  the  navigation  of  this  port 
that  they  attract  no  attention.  Deeper  drafts  are  not  infreqaent,  and  lately  (Sep- 
tember 12}  a  vessel  left  this  port  drawing  30  feet  6  inohes. 

The  pilots  diifer  as  to  the  amount  these  deep-draft  vessels  will  send  in  a  heavy  sea 
on  the  oar,  but  a  fair  average  of  their  opinions  woald  be  3  feet. 

It  is  evident  that  a  vessel  drawing  30  feet  or  more  coald  not  cross  the  bar  safely 
at  or  near  low  tide  with  a  heavy  sea  on  at  the  present  depth. 

The  heavy  sea  is  often  there,  and  the  deep-draft  voeeols  are  demanding  safo  admis- 
sion to  the  port. 

Loss  of  water  on  the  bar  caused  by  westerly  gales  mnst  also  be  taken  Into  consid- 
eration. This  often  amounts  to  3  or  4  feet. 

If,  theretore,  deep  vessels  are  to  enter  and  leave  the  port  of  New  York  without 
being  obliged  to  wait  for  rise  of  the  tide,  it  is  evident  that  the  proposed  depth  of  35 
feet  is  not  too  much  to  provide  for  present  requirements.  We  can  not  toll  what  the 
future  has  in  store. 

By  order  of  the  bttwd. 

Yexy  reapeotfUly  and  tmly,  yours, 

D.  A.  Nash,  SeenUtry. 

Col.  G.  L.  OiLLESPIK,  U.  S.  A. 


JUtt  of  transatlaniio  $team3Mp$  plying  betveen  New  York  City  and  foreign  portt  lumiing 
a  muLcimum  draft  of  over  SB  feet,  giving  tonnage,  dimenaionB,  and  drafts  {incoming  ana 
outgoing)  for  the  jftar  1896.  XSnpplemmtmr}/  to  list  publithml  in  Annual  Report  of  tke 
Chitf  <^  Engineert,  1890,  pp.  74g-747). 

J The  snthorlty  tat  date  of  oonstraotion  and  dlatanslims  of  iteamahipe  Is  Lloyda  Ssgistsr  tos  1890. 
L  dnfta  taken  ftom  reoorda  at  Hew  7ork  pilot  eoinmlssiimen'  olBo«.j 

COMPAQNIE  OANARALB  TBAlfSATLABTZQtJX. 


Tonnage. 

Draft 

Hane  of  veaaaL 

When 
bnllL 

i 

•a 

Deptli 
of 

Ontgoing. 

Het. 

Qrom. 

s 

1 

hold. 

Aver- 

Vaxi. 

lag. 

1-1 

age. 

mum. 

Tont. 

l\ms. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

Ft.  in. 

FU 

tn. 

Ft.  in. 

1883 

3,254 

6,217 

459  3 

49 

2 

87 

4 

36 

5 

27 

0 

25 

0 

1885 

3,766 

0.80U 

424  4 

53 

2 

34 

4 

27 

e 

26 

0 

36 

3 

1885 

3,  i]3 

6,800 

498  4 

61 

8 

33 

8 

26 

0 

26 

0 

24 

3 

1885 

3,  786 

6,800 

494  4 

62 

2 

34 

4 

26 

7 

27 

0 

36 

0 

1886 

8,396 

6,920 

495  4 

51 

8 

S3 

5 

36 

6 

25 

0 

25 

1 

18H 

2,881 

8.8SS 

520  2 

56 

0 

M 

« 

36 

1 

36 

5 

M 

8 

WHITE  STAR  LUTE. 


1874 

3, 153 

5,004 

455 

0 

45 

2 

33 

7 

26 

0 

90 

7 

23 

2 

1874 

S,150 

5,006 

455 

0 

45 

2 

33 

7 

25 

11 

26 

3 

23 

0 

1888 

3,055 

4,630 

430 

7 

46 

2 

30 

0 

27 

10 

27 

10 

1889 

4, 245 

9,600 

682 

0 

67 

6 

39 

0 

26 

4 

26 

9 

34 

0 

1889 

4.340 

9,600 

582 

0 

67 

6 

39 

0 

36 

5 

36 

10 

34 

3 

1891 

8,665 

6,728 

0 

49 

1 

30 

9 

27 

1 

37 

4 

1891 

3,  678 

6.749 

8 

49 

1 

31 

0 

27 

3 

27 

8 

10 

11 

1892 

4.230 

6,688 

470 

0 

63 

1 

81 

0 

ao 

11 

27 

8 

22 

7 

1894 

5,  403 

8, 301 

500 

0 

60 

0 

88 

0 

27 

i 

28 

8 

20 

10 

1896 

6,570 

10, 077 

658 

7 

60 

3 

30 

0 

38 

4 

29 

3 

22 

4 

CUNARD  LINK. 


1881 

8,971 

7,392 

615 

0 

53 

1 

87 

0 

26 

11 

36 

11 

1883 

4,030 

7,269 

470 

0 

57 

2 

37 

2 

27 

6 

27 

10 

23 

6 

1884 

3, 301 

7, 790 

501 

6 

67 

2 

38 

2 

28 

3 

28 

7 

2S 

4 

1884 

3,401 

7.798 

501 

6 

57 

2 

38 

2 

28 

0 

28 

6 

2ft 

3 

1893 

4, 975 

12. 952 

601 

0 

05 

2 

37 

8 

28 

10 

29 

2 

96 

8 

1893 

4,974 

12,950 

601 

0 

05 

2 

37 

8 

28 

10 

20 

0 

37 

6 
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N0RDDEUT8CHBE  LLOYD. 


Vmu*  of  TMiel. 

When 
built. 

Tonnage. 

Breadth. 

Depth 

of 
hold. 

Dmft. 

Ket. 

Grow. 

Outgoing. 

Atot- 
»B«. 

mum. 

Incom- 
ing. 

1888 
1885 
1888 
1880 
1SB7 
1889 
1890 
1890 

Tttu. 
S,855 
3,779 
7. 779 
2.779 
2,879 
S,518 
8, 171 
3,  lU 

TotiM. 
ft,  109 

5,881 
5,381 
5,881 
5,  Ml 
6,861 
8,963 
6, 875 

ft. in. 

m  1 

438  0 

439  6 
438  0 

448  4 

449  6 
463  0 
403  0 

tt.in. 
46  9 
48  1 
48  5 
48  1 
4a  0 
51  0 
51  8 
51  9 

Ft  in. 
S6  8 
34  « 
34  8 
84  S 

34  9 

35  6 
34  1 
34  2 

Ft.  in. 
25  4 
28  0 
2S  8 
25  10 
2«  4 
27  1 
27  10 
27  7 

Ft. in. 

25  6 
36  4 

26  0 
36  8 

26  8 

27  11 

28  0 
27  10 

Ft.  in. 

n  0 

Saale  

Lahn  

XaiwWlllkdmn  

as  • 

83  8 
SS  10 

as  7 

31  8 

SS  8 

HAMBUKQ-AHERICAN  PACKET  COMPANY. 


1889 

2, 614 

7.148 

469 

3 

S6 

7 

83 

8 

28 

0 

28 

5 

S3 

8 

1889 

2,610 

4,243 

370 

7 

44 

3 

» 

5 

SO 

2 

26 

2 

82 

7 

GoIamUn  

1889 

8,737 

7,678 

403 

5 

55 

8 

35 

6 

37 

0 

27 

4 

24 

6 

1890 

3,228 

8.430 

502 

0 

57 

6 

38 

0 

27 

5 

a>i 

3 

24 

5 

Vonuuiin  

1800 

8,750 

8,260 

602 

0 

57 

6 

34 

0 

28 

6 

29 

0 

24 

10 

18»4 

4,337 

0,761 

400 

0 

52 

0 

31 

6 

28 

0 

29 

3 

33 

a 

Parsln  

1S94 

3,687 

5,706 

446 

6 

50 

2 

29 

8 

27 

6 

28 

8 

as 

4 

1894 

3, 876 

6.796 

445 

4 

50 

3 

29 

9 

27 

5 

38 

6 

1894 

4,371 

6.687 

460 

0 

53 

0 

31 

0 

SO 

0 

30 

« 

83 

S 

1894 

4,349 

0,084 

409 

0 

62 

0 

81 

0 

38 

8 

39 

3 

34 

a 

AUXBICAV  LDTB-ABD  STAR  LIHE. 


'Weflternlaiid 
Noordland 
Sew  York... 

Parta  

Friwlasd... 
aonthwark.. 
Kenalngton . 
atTLonU.... 
St.  Paol  


1883 
1883 
1888 
1889 
1889 
1893 
1804 
1895 
1896 


3,091 
8,340 
5.930 
5,581 
4,000 
5,043 
5,045 
6.804 
6,874 


6,736 
5, 212 
10,  «9 
10,489 
7,110 
8,007 
8,009 
11.029 
11,039 


440 
400 
637 
527 
4S7 
4W 
480 
636 
636 


47  3 

47  0 

08  2 

08  3 

51  3 

57  3 

57  3 

08  0 

63  0 


35  3 
85  4 


33 
35 
87 

37 


30  8 
30  8 


28  10 
28  9 
27  0 
27  6 


37  8 

27  7 
37  10 

37  7 

38  6 
20  10 
30  0 
38  3 

as  0 


33  0 

33  8 

33  8 

38  10 

23  7 

21  7 

31  a 

36  • 

36  B 


WnJBOS  LZHX. 


1884 

2,489 

8,700 

8T0 

0 

43 

I 

28 

4 

37 

4 

28 

0 

30 

1 

1886 

2,895 

4,427 

385 

0 

46 

3 

27 

8 

20 

11 

37 

3 

21 

6 

1887 

2,787 

4,220 

370 

0 

44 

7 

2H 

4 

20 

8 

27 

8 

20 

0 

1801 

2.971 

4,604 

870 

2 

40 

0 

27 

8 

27 

0 

27 

8 

so 

0 

1800 

3, 614 

6, 582 

450 

0 

40 

1 

30 

0 

27 

5 

28 

0 

20 

8 

ANCHOR  LINE. 


ISmeeata.... 
City  of  Borne. 


1S80 

3, 613 

6. 405 

445  I 

44  8 

34  5 

26  0 

1881 

3, 463 

8. 144 

560  2 

52  3 

37  0 

27  10 

27  « 

28  3 


35  6 
25  0 


ATLANTIC  T&ANBPOBT  UHX. 


UbalMlppi.... 
MaBMchasettS 

Uanltoba  

Mohawk  

UtrtiUe  


1890 

2,388 

8, 732 

870 

8 

44 

2 

36 

6 

20  0 

26 

0 

1892 

3.054 

5,673 

445 

5 

49 

2 

30 

0 

26  11 

27 

6 

24 

S 

1892 

3,853 

5.672 

445 

5 

49 

2 

30 

0 

20  10 

37 

0 

81 

0 

1893 

3,040 

5,6:<8 

445 

0 

40 

2 

30 

0 

27  0 

27 

8 

30 

4 

1898 

8,735 

6,780 

446 

0 

40 

2 

SO 

0 

36  9 

87 

0 
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BATZOHAI.  LIKB. 


ITMUof  va—Bl. 

Wlten 

bottt. 

T0QQBg«. 

i 

i 

i 

Depth 
of 

Draft. 

Net. 

Grou. 

Oatgi 
Aw- 

Ding. 

Hazl- 
man. 

Inoom- 
inK. 

1871 
1891 
U»l 

Tant. 
2, 7H 
8,400 
8,840 

Tom. 
4,512 
«,802 
B,1U 

FL  in. 
426  4 
436  0 
4S5  0 

FL  in. 

48  a 

48  4 
41  S 

FL  in. 
M  2 
25  8 
3B  2 

FL  in. 
37  0 
87  3 
27  8 

FL  in. 
27  0 

27  » 

28  1 

FL  to. 

23  S 

21  4 

TASK  BTZAHBBS. 


Diamant.... 

MftDDhelm 

DeatMhUnd 

LaokMwaniut 

PotomM  

Eso«l«lor.... 
Wuhlnirtoii. 
Bottndam .. 


isn 

2,506 

8,446 

830 

0 

43 

0 

2» 

0 

27  2 

87 

6 

18 

0 

1803 

2, 207 

8, 447 

330 

0 

43 

0 

20 

0 

20  0 

27 

0 

18 

0 

I8B3 

2,863 

8,710 

338 

0 

43 

8 

31 

7 

27  8 

27 

8 

18 

0 

ISM 

2,4«8 

8,865 

346 

0 

44 

8 

23 

0 

2S  8 

87 

8 

1803 

2, 472 

8,888 

U6 

2 

44 

2 

23 

0 

26  11 

57 

0 

18»t 

2.  MO 

3, 700 

838 

0 

48 

1 

81 

S 

28  11 

27 

1 

18 

• 

18M 

2,«» 

4,171 

853 

0 

46 

0 

81 

S 

27  2 

27 

B 

18 

• 

J806 

2,784 

4,273 

800 

0 

48 

7 

27 

7 

28  10 

27 

0 

Note. — In  1886  there  were  8  Bteomers  drawing  27  feet  and  over,  and  the  greatest 
draft  was  27  feet  3  iochea.  In  1890  there  were  21  Bteamen  with  a  maximum  draft 
between  27  and  28  feet  and  8  steamers  with  a  maximnm  draft  of  28  feet  and  over^ 
while  the  ereatest  draft  was  28  feet  4  incbee.  In  1896  there  were  33  steamers  with  a 
mazimam  uraft  between  27  and  28  feet,  16  steamerB  with  a  maximnm  draft  between 
28  and  29  feet,  and  9  steamers  with  *  muimam  draft  of  39  fabt  and  OTor,  vbUe  Uie 
greatest  draft  vaa  30  fioet  6  inobea. 


E  15. 

UODIFIOATION  OF  HARBOB  LINES  ON  HUDSON  BIVEB  FBOll  WEST 
TWENTT-THIBD  STBEET  TO  WEST  EI0HTY-FIB8T  8TBEET,  NEW  YOBK 
CITY. 

OiTY  OF  Nbw  Tobk,  Dxpabthent  of  Dooks, 

New  York,  January  25, 1897, 

SiB:  At  11  meeting  of  the  board  of  docks,  held  the  Slst  instaDt,  the 
following  resolation  was  adopted: 

JSetQlvtd,  That  the  Seoretary  of  War  be,  and  hereby  Is,  respeotfnlly  requested  to 
approve  and  oonsent  to  a  change  or  modification  of  the  pierhead  Hue  on  the  North 
^rer,  in  the  aity  of  New  York,  as  indicated  on  the  accompanying  map,  and  described 
as  follows;  Beginning  at  a  point  in  the  pierhead  line  on  the  easterly  side  of  the 
North  or  Hudson  Rlrer,  established  by  the  Secretary  of  War  April  2Q,  1890,  at  its 
intersection  with  the  westerly  prolongation  of  the  northerly  line  of  West  Twenty- 
third  street,  distant  767  feet  westerly  from  the  eaetf  rly  side  of  Thirteenth  avenue, 
mnning  thenee  northerly  in  a  straifht  line  to  a  point  in  the  westerly  prolongatiou 
of  the  sonthurly  side  of  West  Thirtfeth  street,  distant  1,750  feet  ftt>m  the  westerly 
side  of  Eleventh  avenue,  thence  in  a  straight  line  parallel  with  and  distant 1,750  leet 
from  the  westerly  side  of  Eleventh  avenueto  the  westerly  prolongation  of  the  north- 
erly side  of  Wettt  Eighty-first  street 

Yours,  respectfully,  Ohabt.eb  J.  Fablbt, 

Ataistant  Secretary. 

Hon.  Daniel  S.  Lamont, 

Seoretary  of  War, 
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[Bacoud  Indoraement.] 

Opficb  Ohibf  of  Enoinbibbs, 

U.  S.  Abmt, 
■  January  26^  1897, 
Respectfully  referred  to  Ool.  H.  M.  Bobert,  Oorps  of  Engineers,  for 
consideration  and  report  by  the  Board  on  Hurbor  Lines  for  New  York 
Harbor  and  it8  adjacent  waters. 
To  be  returned. 

A.  MA.CKBNZIB, 

Acting  Chief  of  Engineers. 

[Third  ladonemant.] 

Nbw  Tobk  Habbob  Line  Boabd, 

Abht  BuzLDina, 
JTew  Torft,  FOtruary  26, 1897. 

Bespectfnlly  returned  t>o  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  New  Xot\l  Harbor  Line  Board  of  this  date. 

Hbkby  M.  Kobebt, 
Colonel,  Corps  of  Ungineert,  Freaident  of  the  Board, 


bepobt  of  boabd  of  enqineebb. 

Habbob  Line  Boabd, 
New  Tork  City^  February  26, 1897. 

Gbnbbax:  The  Board  on  Harbor  Lines  for  New  York  and  its  adja- 
cent watws,  to  whom  was  referred  the  application  of  the  New  Tork 
board  of  docks,  dated  January  25, 1897,  for  a  modification  of  the  pier- 
head line  on  the  North  Biver,  In  the  cit^  of  New  York,  ftom  West 
Twenty-third  to  West  Eighty-fl^st  sb^ets,  have  the  houw  to  submit 
the  foUowing  report: 

The  Board  gave  a  public  bearing  on  the  19th  of  February  and  also 
an  adjourned  one  on  the  26th  insteut,  of  which  typewritten  copies  of 
the  stenographic  reports  are  herewith.  The  main  objectors  to  the  pro- 
posed modification  are  the  riparian  commissioners  of  New  Jersey,  the 
city  of  Hoboken,  and  the  Hoboken  Laud  and  Improvement  Company. 
Mr,  Record  practically  represented  these  three  interests,  and  his  remarks 
are  embodied  iu  the  stenographic  reports.  These  objections  were  not 
to  the  modification  iu  itself,  but  to  the  principle  of  refusing  all  exten- 
sions of  the  New  Jersey  pierhead  line  and  allowing  them  on  the  New 
York  side.  In  ftitct,  the  New  Jersey  representation  said  they  had  no 
oltjection  to  tlie  proposed  modification  of  the  New  York  Harbor  line, 
provided  the  line  on  the  New  Jersey  side  was  similarly  changed. 

The  object  of  the  change  proposed  by  the  New  York  dock  lM)aTd  is  to 
give  room  for  docks  of  7<X)  feet  instead  of  500  feet  lengths,  aud  the  mod- 
ification is  practically  to  advance  the  pierhead  line  between  Thirtieth 
and  Sixty-first  streets  200  feet  into  tbe  river,  extending  this  advanced 
line,  which  is  straight,  to  Eighty-first  street  on  the  north  and  connect- 
ing its  southern  end  at  Thirtieth  street  by  a  straight  line  with  the  pres- 
ent pierhead  line  at  Twenty-third  street.  This  leaves  the  northern  end 
of  the  modified  line  250  feet  in  advance  of  the  present  pierhead  line. 
This  being  objectionable,  the  president  and  chief  engineer  of  the  New 
York  dock  b(»rd  stated  they  had  no  objection  to  the  line  being  altered 
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above  Sixty-first  street  so  that  it  would  unite  with  the  present  pier- 
head line  at  Eighty-first. 

The  docks  are  constnioted  on  open  pilinf^,  Thich  interferes  very  little 
with  the  current.  The  main  objection  to  their  advance  is  the  interfer- 
ence Tith  the  free  space  between  the  pierhead  Wuen  for  passage  of  vdb- 
eels  and  for  their  maneuvering.  The  principal  reason  in  favor  of  the 
advance  is  that  vessels  are  being  built  of  such  great  lengths  that  docks 
of  700  feet  length  will  soon  be,  if  they  are  not  already,  required  for 
their  proper  accommodation. 

If  the  request  of  the  dock  board  is  granted  there  will  still  be  3,000 
feet  clear  space  between  the  pierhead  lines  on  the  two  sides  of  the 
river.  With  that  amount  of  space  the  Board  is  of  opinion  that  the 
interests  of  commerce  require  the  advance  of  the  pierhead  lines,  as 
requested  by  the  Kew  York  dock  board  after  being  modified  as  at  the 
hearing. 

The  Harbor  Line  Board  therefore  recommends  that  the  pierhead  line 
on  the  North  Biver,  in  the  city  of  New  York,  between  Twenty-third 
and  Eighty-first  streets,  be  modified  as  indicated  on  the  accompanying 
map,  and  described  as  follows: 

Beginning  at  a  point  in  the  pierhead  line  on  the  easterlr  side  of  the  Kortb  or 
HadBon  Biver  estauliBbed  b^  the  Hecretary  of  War  April  1890,  at  its  intersection 
with  the  westerly  prolonKatioiL  of  tbe  northerly  line  of  West  Tweuty-tbird  street, 
distant  767  feet  westerly  mim  tbe  easterly  side  of  Thirteenth  avenne;  rnnniag  theooe 
northerly  in  a  straight  line  to  a  point  in  the  westerly  prolongation  of  the  Houtherlv 
side  of  West  Thirtieth  street,  distant  1,750  feet  from  the  westerly  side  of  Eleventh 
BTenue:  thence  in  a  straight  line  parallel  with  and  distant  1,750  leet  from  the  west- 
erly side  of  Eleventh  avenue  to  the  westerly  prolongation  of  the  northerly  side  of 
Weot  Sixty-first  street,  and  thence  in  s>  straight  line  to  the  intersection  of  the  west- 
erly pTol<mgstion  of  the  northerly  side  of  West  Eighty-Ont  street  and  the  pierhead 
line  eetablished  by  the  SecretEwy  of  War  April  25, 1890. 

Bespeotfhlly  submitted. 

Hbnby  M.  Bobbbt, 
Colonel,  Corps  of  JEngtneera. 

G.  L.  GiLLBSPIB. 

Colonel,  Corpt  of  Ungmeers. 
0.  W.  Raymond, 

Mc0ory  Corps  of  Engineers. 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineerB. 

[First  iDdoraement.] 

Ofpic£  Chief  op  EiramBESS, 

F.  S.  Aemt, 
March  2,  1897. 

BespectfoUy  submitted  to  the  Secretary  of  War. 

The  board  of  docks.  New  York  City,  by  resolution  adopted  Janaary 
21,  requested  the  Secretary  of  War  to  consent  to  a  change  of  the  pier- 
head line  on  North  Kiv^,  in  the  city  of  New  York,  north  of  Twenty- 
third  street. 

The  papers  in  the  case  were  referred  to  tbe  New  York  Harbor  Line 
Board,  and  after  fiill  consideration  of  tbe  subject,  iudndingrconfiBrences 
with  the  parties  in  interest,  the  Board  submits  the  within  report,  in 
which  it  is  recommended  that  the  pierhead  line  on  the  Korth  Biver,  in 
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the  city  of  N«w  York,  between  Twenty-third  and  Eighty-first  etroeta, 
be  modified  as  indicated  on  the  accompanying  map  (iuclosnre  11). 

I  c<mcnr  in  the  recommendation  of  the  Board  and  recommend  tiiat  the 
Secretary  place  bis  approval  both  on  this  report  and  on  the  map,  which 
his  been  prepwed  for  hie  signature. 

Attention  is  invited  in  this  connection  to  requests  fnow  in  War 
Department)  from  the  Hoboken  Land  and  Improvement  Company  and- 
the  I^ew  Jersey  riparian  commission,  to  be  heard  befi^re  action  is  taken 
on  the  report  of  the  Board. 

John  M.  Wilson. 
Brig.  Oen.j  Ck^f  of  Engineers^  V,  S.  Army, 

The  modification  of  the  pierhead  line  is  approved  as  recommended. 

Daiokl  S.  Lahont. 

Secretary  of  War, 

Wab  Dbpabtmeitt,  March  2, 1897, 


E  x6. 

MODIFICATION  OF  HARBOR  LINES  ON  BOTH  SIDES  OF  HUDSON  RIVER 
FROM  BATTERY  PLACE  TO  WEST  TWENTY-THIRD  STREET,  NEW  YORK 
CITY,  AND  FROM  MORRIS  CANAL  BASIN  TO  ABREAST  BULLS  FEERY, 
NEW  JERSEY. 

OiTT  OP  New  York, 

Department  of  Docks, 
New  Yorhj  March  20, 1897. 
Sib:  At  a  meeting  of  the  Board  of  Docks  held  March  18, 1897,  the 
following  resolation  was  adopted: 

Beaolved,  That  the  Secretary  of  War  be,  and  hereby  is,  Tenpeotfnlly  requested  to 
approve  and  coDsent  to  a  chauge  or  modification  of  ^e  piertiead  line  on  the  North 
iuver  in  the  city  of  New  York,  as  indicated  on  the  aooompanying  map,  and  described 
as  follows :  BeKionins  at  a  point  in  the  westerly  prolongation  ot  the  Bontherly  side 
of  West  Thirtieth  street,  distant  1,750  feet  westerly  ftom  the  westerly  side  of  Elev- 
enth avenne,  and  running  Ihence  southerly,  on  a  line  parallel  to  the  easterly  line  of 
Thirteenth  a\-enne,  to  a  point  in  the  westerly  prolongation  of  the  northerly  line  of 
West  Twenty-third  street,  distant  9*^0.75  feet  westerly  ftom. the  easterly  line  of  Thir- 
teenth avenne ;  thnnce  soatherly  to  a  point  on  the  existioK  pierhead  line  established 
by  the  Secretnry  of  War  April  25, 1890,  in  the  center  of  the  outer  end  of  pier  No. 
46;  thence  still  Boutlierly  to  a  point  in  the  uistinfT pierhead  line  establishea  by  the 
Secretary  of  War  April  2S,  1^,  at  a  point  in  the  westerly  prolongation  of  tho 
soother^  side  of  pier  No.  1,  distant  500  feet  ftom  the  bulkhead  line  established  by 
the  Secretary  of  War  April  25,  1890;  thence  southeasterly  to  thesontbwest  comer  of 
pier  A;  thence  still  southeasterly,  and  in  a  line  making  an  angle  of  60  degrees  with 
the  southerly  side  ot  pier  A,  to  an  intersection  with  a  line  parallel  to  and  40  feet 
distant  southerly  ftom  the  bulkhead  liue  fuvond  tbe  Battery  established  by  the  Sec- 
retary of  War  April  26, 1890;  thenoe  along  said  parallal  line  to  an  interaeotion  with 
the  BonthArly  prolongation  ol  thewesterly  side  of  the  Barge  Office  building;  flwnee 
northerly  along  said  aontherly  prolongation  of  the  westerly  side  of  the  Barge  Office 
bonding  40  feet  to  tbe  afonesaid  bulkhead  line  established  by  the  SecretarT  of  Wat 
Aprfl  %  1880. 

I  am  directed  to  request  yon  to  give  this  Board  and  other  partiea 
interested  a  bearing  on  above  application  at  the  some  time  that  the 
heiurlng  for  tbe  proposed  extension  of  the  pierhead  line  on  tiie  New 
Jtstgey  shore  ie  given. 

Tours,  respectfully, 

Gbo.  S.  Tbbbt,  Secretary, 

Hon.  BUBSELL  A.  Aloeb, 

Secretary  of  War, 


Digiiized  by  Google 


APPENDIX  E  REPOKT  OF  LIEUT.  COL.  LUDLOW.  1071 


(SsooDd  indontmeDt.] 

Offioe  Chief  of  Enqineebs, 

U.  S.  Abmy, 
March  33,  1897, 

Bespectftally  referred  to  Col.  Henry  M.  Kobert,  Corps  of  Bngineers. 
for  consideratioD  atid  report  by  the  B(Hird  on  Harbor  Lineu  for  Kew 
York  Hi^bor  and  its  adjaceut  waters. 

By  command  of  Brig.  Gen.  Wilson: 

A.  MACEENZIEf 

iMut.  OoLj  Corps  of  Engineers, 

[Third  IndocHBMnt.] 

Kbw  Tobk  Habbob  Linb  Boabd, 

New  York  City,  May  6, 1897. 

Bespectftilly  returned  to  the  Chief  of  Engiueers,  inviting  attention 
to  the  report  of  the  lifew  York  Harbor  Line  Board  dated  May  6, 1897. 

Henby  M.  Bobbbt, 
Colonely  Corps  of  Engineers, 
JPresident  Harbor  Line  Board, 


LETTER  OF  UB.  JOHN  C.  PAYNE,  SEOBETABT  BIPABIAN.  OOMUISSION 

OF  NEW  JEBSEY. 

KiPAJBiAN  Commission  op  the  State  of  New  Jersey, 

Fuller  Building,  Ko.  1  Montqohery  Street, 

Jersey  City,  N.  J.,  February  26, 1897. 

Dear  Sib:  The  riparian  commlBsion  of  the  State  of  New  Jersey 
hereby  respectftaliy  makes  application  for  the  extension  of  the  eztmor 
pierhead  line  iu  the  Hndson  Biver,  as  follows: 

Beginning  at  a  point  in  liie  present  pierhead  line  on  the  westerly 
shore  of  the  north  or  Hndson  Biver,  established  by  the  War  Depart- 
ment March  4, 1890,  said  point  befng  1,423  feet  easterly  at  right  angles 
from  the  easterly  line  of  Hndson  street  in  Hoboken,  and  275  feet  south- 
erly at  right  angles  from  the  soatlierly  line  of  Ninth  street  prodnced 
easterly  iu  the  city  of  Hoboken ;  thence  running  in  a  southerly  direction 
in  a  straight  line  to  a  point  1,542.6  feet  easterly  at  right  angles  from  the 
said  easterly  line  of  Hudson  street  and  171.76  feet  northerly  at  right 
angles  irom  the  northerly  line  of  Fifth  street  extended  easterly  in 
Hoboken;  thence  southwesterly  in  astraight  line  parallel  to  the  present 
established  pierhead  liueand  lS(>feet  distant  easterlytherefromtoa  point 
1,395  feet  easterly  at  riglit  angles  from  the  easterly  line  of  said  Hudson 
street  and  200  feet  northerly  at  right  angles  from  the  sontiierly  line  of 
Ferry  street  extended,  in  Hoboken ;  thence  aonthwesterly  in  a  straight 
line  to  a  point  in  the  established  pierhead  line  at  its  intersection  wit^ 
the  northerly  line  of  Thirteenth  street  extendi  in  Jersey  City. 

The  extension  of  the  line  asked  for  is  shown  npon  the  annexed  map. 

Bespectfolly  enbmitted. 

The  Biparian  Ooumission  of  New  Jersey. 
John  0.  Payhs,  Secretary, 

Hon.  Daniel  S.  Lahont, 

Scoretary  of  War, 
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[SMxnd  iadorMmsnt.] 

Office  Okikf  of  Enoikeebs, 

V.  S.  Abmy, 
March  S,  1897. 

Bespectftilly  referred  to  Col.  Henry  M.  Eobert,  Corps  of  Engineers, 
for  consideration  and  report  by  the  Board  on  Harbor  Lines  for  I^ew 
York  Harbor  and  its  adjacent  waters. 

If  a  poblic  hearing  be  considered  necessary  and  desirable,  and  a 
recommendation  for  snob  bearing  be  submitted  by  the  Board,  the  matter 
will  be  presented  to  the  Secretaiy  of  War  for  his  action. 

By  command  of  Brig.  Gen,  Wilson. 

A.  Maoebitzie, 
Xtettt.  Col.,  Corps  of  Engineers. 

[Third  IsdorMme&t.] 

Kew  Yobk  Habbob  Line  Boabd, 

New  York,  May  6, 1897. 
Bespectfhlly  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  New  York  Harbor  Line  Board  dated  May  6, 1897. 

Henby  M.  Bobebt, 

Colanelf  Corns  of  MngtMersj 
Pret^imt  Sarbmr  Line  Board. 


bepobt  of  boasd  of  enoineebs. 

Haikbob  Line  Boabd, 

New  York  City,  May  6, 1897.,- 

G-ENEBAL:  The  Board  on  Harbor  Lines  for  New  York  and  its  adja- 
cent waters,  to  which  was  referred  the  application  of  the  New  York 
department  of  docks,  dated  March  20,  1897,  for  au  extension  of  the 
pierhead  line  on  the  North  River  in  the  city  nf  New  York  from  West 
Thirtieth  street  to  the  Barge  Office  building  at  the  Battery;  and  the 
applications  of  the  riparian  commission  of  Hew  Jersey,  dated  Febru- 
ary 26, 1897 ;  the  Hoboken  Land  and  Improvement  Company  and  others 
(without  date) ;  the  New  York  and  New  Jersey  Bridge  Company,  dated 
March  15,  1807,  and  Mr.  Edwin  King,  dated  Apru  16,  1897,  for  an 
extension  of  the  pierhead  line  on  the  New  Jers^  side  of  the  North 
Bivw,  has  the  honor  to  submit  the  foUowing  report: 

The  Board  gave  a  public  hearing  ou  April  22, 1897,  which  was  largely 
attended  by  parties  in  interest.  No  objection  to  the  several  applica- 
tions was  made,  but  on  the  contrary  there  seemed  to  be  a  general 
expression  in  favor  of  increased  dock  facilities  on  both  sides  of  the 
river,  which,  in  the  opinion  ot  the  Board,  the  arguments  of  the  inter- 
ested parties  fully  justifled.  At  the  time  of  the  hearing  the  depart- 
ment oi  docks  of  New  York  City  modified  somewhat  their  original 
application  relative  to  pierhead  extension  north  of  IMer  No.  1,  and 
lUfterwfU^s  wholly  withdi^w  that  part  of  their  application  which  referred 
to  a  proposed  modification  along  Battery  Park  wall  east  of  Pier  1. 

After  cfurefuUy  considering  the  whole  subject,  the  Board  is  of  the 
opinion  that  the  modifications  requested  for  both  sides  of  the  river, 
with  slight  changes,  are  in  the  interests  of  commerce,  for  the  reasons 
given  in  its  report  of  February  26, 1897,  on  modification  of  the  New 
York  harbor  line  above  Thirtieth  street,  and  may  be  made  without 
ii^foriouBly  affisoting  nayigation.  The  minimum  width  of  waterway  of 
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2^700  feet  and  over  between  pierhead  lines  on  opposite  sides  of  the 
river  has  been  maintained  withoat  diminutlou  tsova  Castle  Point  to 
Pavonia  Ferry,  where  the  least  width  has  always  existedi  and  the  new 
lines  now  proposed  for  adoption  tend  to  &Tor  rather  than  obstroot  the 
natnral  flow  of  tiie  onrrents. 

The  Bowd  therefore  recommends  that  the  pierhead  lines  of  the 
Hudson  Biver  on  the  east  bank  fh>m  Pier  Ko,  1  northward  to  Pavonia 
Ferry,  and  on  the  west  bank  from  the  Morris's  Canal  Basin  northward  to 
Castile  Point,  and  also  from,  near  the  docks  of  the  Kew  York,  Lake  Erie 
and  Western  Docks  Improvement  Company  at  Weebawken  Cove  north* 
ward  to  Bnlls  Ferry  be  modified  as  shown  on  the  accompanying  trac- 
ing. The  pierhead  lines  as  reconuuended  for  adoption  are  described 
as  follows: 

UODIFISD  PIERHEAD   LINE   FBOH  BATTEST  PLAGE  TO  WEST 
TWENTY-THIRD  BTBBET,  NEW  YOEE  CITY. 

Beginning  at  a  point  in  the  westerly  prolongation  of  the  southerly 
side  of  New  Pier  ISo.  1,  Battery  Place,  500  feet  from  the  establishea 
bulkhead  line,  being  a  point  in  the  pierhead  line  approved  by  the  Sec- 
retary of  War  April  25, 1890;  thence  in  a  straight  line  to  a  point  in  the 
westerly  prolongation  of  the  southerly  side  of  New  Pier  No.  34, 1,092.5 
foet  west  from  the  east  side  of  West  street;  thence  in  a  straight  line  to 
a  point  950  feet  west  of  the  east  side  of  West  street,  measured  on  a  line 
drawn  tiirongh  the  southeast  comer  of  West  and  Gansevoort  streets 
and  perpendicular  to  said  West  street;  thence  in  a  strMght  line  to  a 
point  in  the  westerly  prolongation  of  the  northerly  side  of  West  Twenty- 
third  street  distant  767  feet  Irom  tlie  easterly  side  of  Thirteenth  avenue, 
which  point  is  the  sonthem  extremity  of  the  pierhead  line  approved  by 
the  Secretary  of  War  March  2, 1897. 

IfODIF'^  PIBBHEAD  LINE  FBOU  UOBBIS  CAKAL  BASIN  TO  ABBEAST 
BULLS  FEBBY,  NEW  JEBSEY. 

Beginning  at  a  point  in  the  pierhead  line  (on  the  westerly  shore  of 
the  Hudson  Biver)  approved  by  the  Secretary  of  War  March  ^  1890, 
said  point  being  in  i^e  easterly  prolongation  of  the  center  line  of  the 
pier  on  the  nortn  side  of  Morris  Canal  Basin,  000  feet  firom  the  east- 
erly side  of  Hudson  street  prolonged  southerly;  thence  in  a  straight 
line  to  a  point  on  a  line  200  feet  north  of  and  parallel  to  the  south  side 
of  Ferry  street  and  1,395  feet  east  from  the  east  side  of  Hudson  street; 
thence  in  a  straight  line  to  a  point  on  a  line  171.76  feet  north  of  ana 
parallel  to  the  north  side  of  Fifth  street  and  1.542.6  feet  east  fh)m  the 
east  side  of  Hudson  street;  thence  in  a  straight  line  to  a  poiuton  aline 
275  feet  south  of  and  pai^el  to  the  south  side  of  Ninth  street  and 
1,423  feet  east  of  the  east  side  of  Hudson  street;  thence  continuing 
along  the  pierhead  line  approved  b^  the  Secretary  of  War  March  4, 
1890,  and  April  25, 1890,  to  a  point  in  tbe  easterly  prolongation  of  a 
line  passing  throng  the  Monument  B  north  of  the  New  York,  Lake 
Erie  and  Western  l>ocks  Improvement  Company,  easterly  1,4:{2  fioet 
from  said  monument  as  shown  on  map;  thence  in  a  straight  line  to  a 
point  in  a  line  passing  through  the  tavern  at  the  Shore  Boad  south  of 
Guttenberg,  600  feet  east  of  the  established  bulkhead  line  or  1,680  feet 
from  said  tovern;  thence  in  a  straight  line  to  the  point  of  intersection 
with  the  pierhead  line  established  by  the  Secretary  of  War  October  18, 
1890, 1,290  feet  easterly  from  Shady  Side  Hotel,  Bulls  Ferry,  as  shown 
on  the  map. 

BN0  97  68 
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The  stenographer's  report  of  the  hearing  of  April  22j  1897^  is  inoloBed 
herewith. 
Bespectfolly  sabmitted. 

Hbnbt  M.  Robert, 
Colonelf  Goryps  of  Engineert, 

G.  L.  Gillespie, 
Colonel^  Corps  of  Engineers^ 

William  Ludlow, 
Lieut,  Col.,  Corps  of  EngvMera, 

0.  W.  Batmond, 
Majory  Corps  of  JSIngineera, 

H.  M.  Adams, 

Major  J  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Cki^  of  Engineers. 

[FInt  iAdorHBont-l 

Office  Ghief  of  Eriiineebs, 

U.  3.  Abht, 
Jfoy  12, 1897. 

Eeapectfttlly  returned  to  the  Secretary  of  War. 

Ih  the  matter  of  the  applications  of  the  riparian  commission  of  Kew 
Jersey  (dated  February  26, 1897),  the  New  York  and  New  Jersey  Bridge 
Company  (dated  March  15,  1897),  the  New  York  department  of  docks 
(dated  March  20,  1897),  Mr.  Edwin  King  (dated  April  16, 1897),  and 
the  Hoboken  Land  and  Improvement  Company  ana  others  (withont 
date),  for  the  extensiou  of  the  pierhead  line  on  the  east  and  west  sides 
of  Isorth  Biver. 

The  subject  has  been  oarefhlly  considered  by  the  New  York  Harbor 
Line  Board,  which,  after  thorough  discussion  at  a  public  hearing  hsAA 
for  the  accommodation  of  the  parties  in  interest,  submits  the  within 
report,  to  which  attention  is  respectfully  invited. 

The  Board  states  that  no  objection  was  made  to  the  several  applica- 
tions, but  that  the  general  expre^ision  appeared  to  be  favorable  to  the 
extension  of  the  lines  in  the  interest  of  increased  dock  facilities  on  both 
sides  of  the  river.  Intheopinionof  theBoard  the  desired  extension,  with 
Blight  changes,  can  be  made  without  injuriously  affecting  navigation. 

Accordingly  the  Board  recommends  that  the  pierhead  lines  of  the 
Hudson  Biver  on  the  east  banic,  from  Pier  No.  1  northward  to  Favonia 
Ferry,  and  on  the  west  bank,  from  Morris  Oanal  Basin  northward  to 
Gastle  Point,  and  also  from  near  the  docks  of  the  New  York,  Lake  Brie 
and  Western  Bocks  Improvement  Oompimy  at  Weehawken  Cove  north- 
ward to  Bnlls  Ferry,  be  modified  as  shown  <m  the  accompanying  tracing 
and  described  in  the  within  report. 

X  concur  in  the  views  of  the  Board*  and  recommend  that  the  modifi- 
cations be  approved,  and  that  the  Secretary  place  his  approval  both 
upon  this  Report  and  upon  the  tracing  which  has  been  prepared  for  his 
signature. 

John  M.  Wilson, 
Brig,  Oen.,  Chief  of  Engineers,  U,  S.  Armg, 

{Seoood  IndorMmfliit.] 

WiJi  DBPAJi'mBNT,  ifoy  18, 1897. 
Approved  as  recommended  by  the  Ohief  of  Engineers. 

B.  A.  Alghb, 

Secretary  of  War, 
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E  17. 

MODIFICATION  OF  HABBOE  LINES  AT  ELLIS  ISLAND,  NEW  YORK 

HARBOR. 

Treasury  Dbpabtment, 

Office  of  thb  Sboretary, 
WashingUmj  D.  <?.,  October  J5, 1896. 

Qra:  I  hare  ttie  honor  to  inclose  herewith  for  yoar  information  letter 
received  from  the  commissioner  of  immigration  at  the  port  of  ^evr 
Ifork,  together  with  roagh  tracing  of  Ellis  Island,  New  York  Harbor, 
and,  as  recommended  therein,  have  to  request  that  the  War  Depart- 
ment approve  the  plan  for  enlarging  the  boondary  of  the  northwest 
side  of  said  island  some  200  feet. 
Beepectfully,  yours, 

O.  S.  Hamlin,  AoUng  Secretary, 
The  Honorable  the  Sbobetabt  of  War. 

[Second  liidon«iietit.l 

Offiob  Ohibf  OF  Engineers, 

U.  S.  Army, 
October  16j  1896. 

Bespeotfully  referred  to  Ool.  G.  L.  Oillespie,  Corps  of  Engineers,  for 
report. 
To  be  returned. 

W.  P.  Obaiohill, 
Brig,  Gen,,  Chief  of  Engineere, 

(Third  Indonement.] 

U.  8.  Engineer  Office, 
New  Torkj  October  19,  1896. 
Eespectfnlly  returned  to  the  Chief  of  Engineers,  United  States  Army. 
The  extensions  on  the  northeast  and  southeast  sides  were  approved 
by  the  Assistant  Secretary  of  War  July  20, 1896. 

The  island  lies  within  the  area  known  locally  as  "Jersey  Flats,"  where 
the  depth  is  only  3  to  4  feet  at  mean  low  water.  No  navigable  channel 
is  involved. 

I  see  no  objection  to  authorizing  the  extension  of  200  feet  on  the 
northwest  side,  as  applied  for. 

G.  Ij.  Gillespik, 
Col,y  Corps  of  Engineers. 

[Fourth  IndorMtnflDt.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
October  J27,  1896. 

Kespectfally  returned  to  thd  Secretary  of  War. 

The  Treasury  Department  requests  modification  of  harbor  lines  at 
Ellis  Island,  New  York  Harbor. 

Inviting  attention  to  the  foregoing  indorsement  of  October  19  by 
Colonel  Gillespie,  and  to  that  officer's  further  report  of  Octobw  23  on 
the  subject,  I  have  the  honor  to  recommend  that  the  modification  of 
harbor  hues  at  that  locality  shown  on  the  accompuiyiDg  map  be 
approved. 

A.  Maokbnzib, 

Acting  Chief  of  Engineers. 

Note. — The  lines  referred  to  in  the  above  letter,  and  shown  on  the 
map  accompanying,  were  approved  by  the  Secretary  of  War  nnder 
date  of  October  30, 1896,  the  approval  being  indicated  on  the  map. 
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lbtibb  of  db.  j.  h.  senneb,  commissioneb  of  ihmigmu.tion. 

Office  of  T7.  S.  Oommissioneb  of  Immigbation, 

Ellis  Islaudj  Kew  York  Harhor^  October  9j  1896* 

Sib  :  In  connection  with  the  general  plan  of  eulargine  the  bonndaries 
of  this  island,  1  beg  to  state  that  Special  Inspector  J.  0.  Keilson  has 
jnst  submitted  a  report  to  the  effect  tnat  the  bulkhead  bnilt  some  years 
ago  on  the  northwest  side  of  the  island  does  not  conform  to  the  boundary 
fixed  in  the  year  1890*by  the  United  States  commission,  as  will  be 
observed  by  reference  to  the  map  recently  sent  the  Commissioner-Gen- 
eral of  Immigration,  and  roughly  indicated  on  the  inclosed  tracing  of 
the  island. 

The  War  Department  is,  of  coarse,  aware  of  the  recent  necessity  of 
adding  the  northeast  enlargement  of  100  feet  and  125  feet  on  the  south- 
east side,  which  jnst  sufficed  to  come  within  the  boundaries  established 
by  the  commission  above  referred  to,  and  I  would  now  respectfully 
recommend  that  the  War  Department  be  requested  to  approve  the  plan 
for  enlarging  the  boundary  on  the  northwest  side  some  IfOO  feet,  which 
would  rectu^  the  error  occasioned  by  the  nonconforming  outline  of  the 
present  limit  of  the  island  on  this  side.  With  the  addition  of  this  200 
feet  on  the  northwest  side  the  limits  of  the  island  would  be  within  1,125 
feet  by  900  feet  and  the  extension  would  form  a  most  desirable  addition 
for  iuture  use. 

Respectfully,  yours,  Dr.  J.  H.  Senneb, 

C<mm%88%oner, 

Hon.  J.  G.  Oablisle, 

Secretary  of  ike  Treatury, 
(Through  Oommissioner-General  of  Immigration.) 


lbtteb  of  the  acting  chief  of  engin1eeb8. 

Office  of  the  Chief  of  Engineebs, 

United  States  Aemy, 
Wtuhingtonf  D.  0.,  October  22y  1896, 
Colonel:  Keferring  to  yonr  indorsement  of  October  19  respecting 
harbor  lines  at  Ellis  Island  and  to  previous  correspondence  on  this  sub- 
ject, I  send  you  herewith  a  map  of  the  locality  showing  the  lines  as  they 
will  appear  if  the  proposed  change  is  adopted,  the  lines  in  brown  show- 
ing the  latest  modification  suggested. 

You  are  requested  to  state  whether  this  brown  line  should  be  for  its 
entire  length  ^900  feet)  a  pier  and  bulkhead  line,  or  whether  325  feet  of 
it  should  be  pierhead  line,  375  feet  pier  and  bulkhead  line,  and  200  feet 
pierhead  line,  to  correspond  with  the  divisions  in  the  blue  and  red 
(shoreward)  lines.  It  is  suggested  that  possibly  some  other  changes 
might  be  desirable  in  the  designations  of  the  other  exterior  lines,  and 
on  this  subject  your  views  are  requested. 

How  would  it  do  to  call  all  the  exterior  lines  pier  and  bulkhead  lines 
and  permit  solid  filling  within  the  entire  rectangle  if  the  Treasury  author- 
ities so  desire  1 

Very  respectAilly,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers, 

Col.  G.  L.  Gillespie, 

Corps  of  Engineers. 
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sepobt  of  ool.  o.  l.  qillebpie,  oobfs  of  engimexbs. 

Enoimeeb  Office,  United  States  Army, 

New  Torkj  JT.  Y.,  October  23, 1896. 

GElTEBAii;  Referring  to  Department  letter  of  October  22,  1896 
(16104),  on  the  subject  of  harbor  lines  at  Ellis  Island,  New  York  Har- 
bor, I  have  the  honor  to  say  ,that  the  Harbor  Line  Board  in  its  report 
of  June  21, 1890,  recommended  separate  pierhead  and  bulkhead  lines 
on  the  north  and  sonth  sides  of  the  island,  for  the  reason  that  on  the 
former  side  small  piers  already  existed,  and  on  the  latter  a  landing 
bnsin  Tras  projected.  The  basin  was  intended  to  be  the  principal  point 
of  landing  and  shipment  of  immigrants,  and  therefore  a  larger  con- 
cession was  made  in  regard  to  the  length  of  piers  exterior  to  the  basin, 
which  might  be  requir^  in  the  future.  As  no  piers  were  prcyected  on 
the  east  and  west  sides,  the  harbor  lines  were  made  coinddent  there. 

The  Board  has  tdways  been  veiy  conservative  in  its  recommendations 
lor  the  establishment  of  harbor  lines,  and  in  this  particular  case  did 
not  think  it  advisable  to  recommend  any  more  solid  filling  than  the 
petitioners  applied  for. 

The  demands  of  the  Government  for  housing  accommodation  of  immi- 
grants are  now  very  large,  aud  as  the  waters  around  the  island  are 
shoal  and  are  not  needed  for  purposes  of  navigation  of  the  port,  I  see 
no  objection  to  calling  ''all  exterior  lines  pier  aud  bulkhead  lines,'' and 
permitting  "solid  filling  within  the  entire  rectangle  if  the  Treasury 
authorities  so  desire.'' 

Yery  respeetftilly,  your  obedient  servant, 

G.  L.  Gillespie, 
Colonelj  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Gbaiohill, 

Chief  of  Engineers,  U.  S,  A. 


E  i8. 

MODIFICATION  OF  HABBOB  LINES  ON  HABLEM  RIVER  AND  SPUTTEN 
DUYVIL  CREEK,  NEW  YORK  CITY. 

Hon.  Daniel  S.  Lahont, 

Secretary  of  War: 

The  undersigned  petitioners  respectftilly  represent: 

That  they  are  the  owners  in  fee  simple  as  tenants  in  common  and 
entitled  to  the  firee  and  full  use  and  occupation  of  certain  lands  herein- 
after more  particularly  described,  situated  on  Spuyteu  Dayvil  Creek, 
in  the  city,  county,  and  State  of  New  York, 

That  annexed  hereto,  marked  A,  is  a  plan  which  shows  the  location 
of  the  said  property,  and  other  adjoiuing  property,  together  with  cer- 
tain lines  marked  thereon  to  which  reference  will  be  hereinafter  made. 

That  the  property  owned  by  yonr  petitioners,  including  land  both  . 
above  and  under  water,  is  colored  yellow  therein. 

That  on  or  about  October  IS,  1890,  the  War  Department  of  the 
United  States  established  certain  harbor  lines  beyond  which  no  piers, 
wharfs,  bulkheads,  or  other  works  shall  be  extended  or  deposits  made, 
except  under  such  regulations  as  may  be  prescribed  from  time  to  time 
by  the  Secretary  of  War, 

That  annexed  hereto,  marked  B,  is  a  map  or  plan,  showing  the  said 
lines  so  established  by  the  said  War  Department  on  Spuytm  Duyvil 
Greek  affecting  the  property  owned  by  your  petitioners. 

That  your  petitioners  fiirUier  show  tiiat  the  lines  so  established  by 
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the  said 'Wax  Department  on  Spnyten  Dnyril  Creek  exclades  from  use 
and  places  within  the  harbor  lines  a  very  large  and  valuable  portion  of 
the  apland  now  owned  by  your  petitioners,  and  also  portions  of  the  land 
ander  water  also  owned  by  your  petitioners. 

That  since  the  bnildiug  ot  the  Harlem  Ship  Canal  the  said  portion  of 
Spnyten  Dnyril  Creek  above  referred  to  will  not  be  needed  for  naviga- 
tion, and  is  only  nsefiil  to  famish  a  supply  or  flow  of  water  in  the  said 
canal. 

That  as  your  iwtitioners  are  informed  and  believe,  it  Is  not  contem- 
plated by  the  Oovemment  to  utilize  the  said  <»eek  in  any  way  which 
wonld  necessitate  the  taking  of  the  said  land. 

That  the  taking  of  said  land  for  either  purpose,  to  wit,  navigation 
or  water  supply,  would  not  only  be  nunecessary,  bnt  wonld  involve  a 
large  and  unnecessary  expense  to  the  Government  and  wonld  accom* 
plish  no  substantial  good. 

That  the  streaio  at  the  point  spoken  of  is  wide  enough  for  both  pur- 
poses without  taking  possession  of  any  of  the  land  owned  by  your  peti- 
tioners. 

That  the  establishment  of  said  present  harbor  line  affects  ii^nrionsly 
the  rights  of  your  petitioners  in  said  land  and  prevents  all  b6nefl<»al 
eiyoyment  of  their  said  land. 

iVhwefore  your  petitioners  respectf'nily  ask  that  the  said  harbor  lines 
may  be  changed  so  as  to  relieve  the  land  of  your  petitioners  and  if  prac- 
ticable to  conform  to  ^e  harbor  commissioner's  bulkhead  and  exterior 
hne  of  water  grant,  shown  on  Exhibit  A,  hereto  annexed. 

New  York,  November  21, 1896.  ^  BoDOEBS. 

KMO^GKJ,  ROSE  &  8im-H,  J-  PABEBIX. 

Attorneys  for  Petitioners, 

120  Broadway f  New  Ywrk  Oity, 

[SaooBd  liidoiWDMot.] 

Office  Chief  of  Engmneebs, 

U.  8.  Abut, 
November  28 j  1896. 
Bespectfiilly  referred  'to  Col.  Henry  H.  Robert,  Corps  of  Engineers, 
senior  member  of  the  ISew  York  Harbor  Line  Board,  for  report. 

W.  P.  CsAiaHiix, 
Brig.  Oen.,  Ohi^  of  E%gvMer$. 

[Third  IndorHauait.] 

Kew  Tobk  Habbob  Line  Boabd, 

New  York  Oity^  December  31, 1896, 
Bespeotftilly  returned  to  the  Chief  of  Engineers,  with  report  of  the 
Board  bearing  date  December  28, 1898. 

Hbnbt  JC.  Bobbbt, 
Colonel,  Oorp$  of  JBngimeere,  PretiamU  of  the  Board, 


BEPOBT  OF  boabd  OF  BNaiNEEBS. 

Habbob  Line  Boabd, 

New  York  City^  December  28,  1896. 

ObnebaL:  The  Harbor  Line  Board  for  New  York  Harbor  and  adja- 
cent waters  has  carefully  considered  the  petition  of  Messrs.  J.  C.  Bodgers 
and  Edward  J,  Farrell  for  a  change  in  the  existing  harbor  lines  in  the 
vixdnity  of  their  property  on  Harlem  River,  New  York  (erroneously  dea 
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Ignated  in  map  attached  to  the  petition  aa  on  Spnyten  Dnyrxl  Greek), 
-which  was  referred  to  the  Boud  for  report  by  yoor  indorsement  of 
Kovember  28, 1^9>6,  and  has  the  honor  to  snbmit  the  faVLOViug  report 

thereon: 

A  public  hearing  in  this  matter  was  held  by  the  Board  in  the  Army 
Bnilding,  this  city,  on  December  28, 1896,  of  which  notice  had  previously 
been  given  to  the  public  by  advertisement  in  the  daily  papers,  and  also 
individual  notices  to  all  owners  of  property  in  the  locality  in  question 
whom  the  Board  were  able  to  reach.  A  stenographic  report  of  this 
hearing  accompanies  this  report,  marked  A.  The  stone  bridge  at  Kings- 
bridge  is  the  dividing  line  between  the  Harlem  River  and  Spnyten 
Dnyvil  Oreek. 

The  harbor  lines  which  the  petitioners  apply  to  have  changed  are 
located  along  tiie  old  bed  of  the  Harlem  Biver  from  the  eastern  end  of 
Byckmans  Creek  northward  and  westward,  past  Kingsbridge,  and 
through  Spnyten  Duyril  Oreek  to  the  western  end  of  Dy&mansureek, 
and  were  established  by  the  Seci'etary  of  War  nnder  date  of  October 
18,1890. 

The  harbor  lines  first  drawn  in  tbis  locality  were  established  by  the 
harbor  commissioners  of  New  York  in  1857;  they  were  exterior  to  the 
headlands  and  provided  an  open  waterway  120  feet  to  150  feet  wide. 

These  lines  were  superseded  by  those  established  under  State  law 
by  the  Central  Park  Commissioners  of  New  York  City  in  1868,  which 
gave  a  waterway  200  feet  wide  in  the  vicinity  of  Kin^sbridge,  and  300 
feetwide  along  the  Harlem  Biver  and  Spnyten  Bnyvil  Creek  branches. 

In  1875  a  project  was  approved  by  the  Oovernment  for  forming  a 
navigable  connection  between  the  Hudson  Biver  and  the  East  Biver  by 
way  of  the  Harlem  Biver,  which  provided  for  the  abandonment  of  the 
old  bed  of  the  Harl^  Biver  in  the  vicinity  of  Kingsbridge,  and  the 
excavation  of  a  new  channel  along  Dyckmans  Oreek.  The  plan  con- 
templated that  the  improved  channel  along  Byckmans  Oreek  should 
have  a  width  of  350  feet  and  a  depth  of  18  feet  at  mean  low  water,  bnt 
elsewhere  a  width  of  400  feet  and  a  depth  of  15  feet.  In  this:  connec- 
tion the  report  of  the  local  officer  says,  "  it  is  desirable  that  the  cross 
section  of  the  channel  be  kept  as  nniform  as  possible,  in  order  to  avoid 
the  unnecessary  resistances  to  the  flow  of  the  water  which  would  be 
caused  by  any  contraction  of  the  waterway. 

"  The  contraction  of  the  proposed  cut  through  Dyckmans  Meadows 
wUl  be  more  than  counterbalanced  by  the  ,natural  channel  through 
Spuyten  Dnyvil  by  the  way  of  Kingsbridge,  which  is  left  open."  •  •  • 
(See  Annual  Report  of  Chief  of  Engineers  for  1887,  part  1,  p.  667.) 

When  the  Harlem  Biver  was  considered  by  the  Harbor  Line  Board 
in  1890,  the  precaution  of  keeping  open  the  old  Harlem  Biver,  as  sug- 
gested by  the  local  officer,  was  deemed  so  Important  that  the  l^bor 
lines  established  by  the  Central  Park  Oommissioners  in  1868  were 
recommended  for  adoption,  and,  as  has  been  stated,  were  established 
by  the  Secretary  of  War  in  1800. 

Experience  shows  that  this  fear  was  unfounded. 

The  observations  taken  in  1805-96  to  determine  the  tidal  changes 
which  have  taken  place  in  the  Harlem  Biver  since  the  opening  of  the 
channel  tbroagh  Dyckmans  Creek  show  that  the  velocities  of  existing 
currents  through  the  improved  cut  are  not  at  all  obstructive  to  naviga- 
tion, and  fure  much  less  than  those  recorded  either  at  the  month  of 
Spnyten  Bayyil  Creek  or  at  Highbridge,  Harlem  Biver.  ( Annnal  Beport 
of  Chief  of  Engineers  for  18»G,  p.  848.) 

The  petitioner  claim  that  the  part  of  the  old  bed  of  the  Harlem 
Biver  upon  which  tiidr  lands  lie  is  not  needed  for  navigation,  and  that 
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the  harbor  liues  as  established  by  the  Secretary  of  War  exclude  from 
use  a  large  and  valuable  portiou  of  upland  embraced  between  them, 
thereby  injuriously  affecting  their  rights  iu  said  lands.  The  same  may 
be  said  in  regard  to  uplands  adjacent  to  Spoyten  Dayril  Greek  imme- 
diately Testwttrd  of  Kingsbridge. 

The  matter  has  been  carefally  considered,  and  the  Board  is  of  the 
<minion  th^  the  imj^roved  channel  through  Dyokmans  Oreek  meets  all 
Uie  purposes  for  which  it  was  constructed,  and  does  not  need  to  be  sap* 
plemented  by  any  future  improvement  of  the  old  reaches  past  Kiugs- 
bridge  by  the  Government;  that  the  navigation  between  the  Hudsou 
Biver  and  the  Harlem  Biver  will  be  amply  "preserved  and  protected" 
by  the  approved  harbor  lines  passing  along  both  banks  of  the  Dyckman 
Out,  and  that  therefore  the  short  portiou  of  these  lines  establistied  by 
the  Secretary  of  War  in  1890,  which  passes  along  the  two  banks  of  the 
Harlem  Biver  and  Spnyten  Duyvil  Creek,  past  Kingsbridge,  may  be 
discarded  without  pr^udice  to  any  interest. 

The  utilization  of  lands  above  and  below  water  in  navigable  waters 
adjacent  to  New  York  City  is  already,  under  State  law,  within  the  com- 
plete control  of  the  department  of  docks  of  the  city  of  New  York,  and 
the  Board  thinks,  that  in  the  present  case,  the  matter  is  local  in  its 
character  and  may  be  left  eolely  to  the  discretion  and  judgment  of  that 
department 

The  Board  therefore  recommends  that  the  harbor  lines  established 
by  the  Secretary  of  War  October  18, 1890,  on  the  Harlem  Biver  from 
the  eastern  end  of  Dyckmans  Oreek  to  Church  street,  Kingsbridge, 
and  on  Spnyten  Duyvil  Creek  firom  Church  street  to  the  western  end 
of  Dyckmans  Oreek,  be  cancelled,  and  that  these  parts  of  the  Harlem 
Biver  and  Spnyten  Duyvil  Oreek  be  hereafter  confided  to  the  care  of 
the  department  of  docks  of  the  city  of  New  York  under  the  powers 
vested  in  that  department  by  the  State. 

Inclosed  herewith  are  three  briefs,  filed  with  the  Board  by  the  follow- 
ing attorneys  who  represented  parties  in  interest  at  the  pablic  hearing, 
namd^: 

1.  Kellogg,  Bose  &  Smith,  attorneys  for  J.  0.  Bodgers  and  Edward 
J.  ForreU,  the  petitioners.  (Marked  B.) 

2.  Fettretch,  Silkman  &  Seybel,  attorneys  for  the  estate  of  Hngh  N". 
Oamp,  deceased,  and  Mr.  D.  E.  Seybel.   (Marked  C.) 

3.  Fordham  Morris,  attorney  for  the  Biuley  estate.   (Marked  D.) 
Bespeottolly  sabmitted. 

HsmCY  M.  BOBEBT, 

Colonel,  Corps  ofUngineera. 

G.  Ij.  Gillbspie, 
Colonel,  Corps  of  Engineers. 

0.  W.  Batmond, 
Major  J  Cwrpi  of  Engimeert, 

H.  M.  Adaub, 
Me^oTf  Corps  of  Mhngineera, 

Brig., Gen.  W.  F.  OxtAiOHiLt,, 

OkUf  of  Engineers, 

[Tint  liidoiMmeiit.1 

Oefioe  OmsF  OP  ENonnEiEBS, 

XJ.  S.  Akmy, 
Janvartf  fi,  1897, 

Bespectfiilly  submitted  to  the  Secretary  of  War. 
The  New  York  Harbor  Line  Board  has  bad  nnder  consideration  a 
petition  addressed  to  the  Secretary  of  War  by  Messrs.  J.  0.  Bodgers 
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and  Edward  J.  Farrell  for  a  change  in  the  existing  harbor  lines  in  the 
vicinity  of  their  property  on  Harlem  Biver. 

The  harbor  lines  which  the  petitioners  desire  to  have  changed  were 
established  October  18, 1890,  and  are  located  along  the  old  bed  of  the 
Harlem  Biver  from  tho-eastem  end  of  DyckmaiiB  Creek  northward  and 
westward,  past  Kingsbridge,  and  through  Spuyten  Duyvil  Greek  to 
the  western  end  of  Dyckmans  Creek. 

The  Board  has  given  careful  consideration  to  the  subject,  and  for  the 
reasons  stated  herein  is  of  the  opinion  that  the  lines  in  question  may 
be  discarded  without  prejudice  to  any  interest.  The  Board  therefore 
recommends  that  the  lines  established  by  the  Secretary  of  War  October 
18, 1800,  on  the  Harlem  Biver  from  the  eastern  end  of  Dyckmans  Creek 
to  Church  street,  Kingsbridge,  and  on  Spnyten  Duyvil  Creek  from 
Church  street  to  the  western  end  of  Dyckmans  Creek,  be  cancelled, 
and  that  these  parts  of  the  Harlem  Biver  and  Spuyten  Duyvil  Creek 
be  1^  to  the  care  of  the  department  of  docks  of  the  city  of  ^ew  York 
under  the  powers  vested  in  that  deiHurtment  by  the  State. 

I  concur  in  the  views  and  recommendations  of  the  Board,  and 
recommend  approval  thereof  bv  the  Secretary  of  War. 

A  suitable  indorsement  has  been  placed  on  the  original  map  for  the 
signature  of  the  Set^tary. 

A.  Mackenzie, 
Acting  Chief  of  MJngineera. 


£  xg. 

establishment  of  harbor  ldtes  in  east  biter,  near  the  foot 
of  east  eighty-ninth  street,  new  york  city. 

Kew  Tore  Harbor  Line  Board, 

New  York  Cityj  June  15, 1897. 

Gekrral:  The  Board  on  Harbor  Lines  for  ITew  York  Harbor  and 
its  A<^acent  Waters  having  had  called  to  their  attention  the  gap  in  the 
bulkhead  line  in  the  vicinity  of  the  foot  oi  East  Eighty-ninth  street, 
East  Biver,  Kew  York,  respeotfhUy  recommends  that  the  bulkhead  line, 
near  the  foot  of  Eighty-ninth  street,  be  extended  as  follows: 

BegiimiDg  at  a  point  135  feet  nortberly  of  the  south  side  of  East  Eiebty-ninth 
street,  and  80  feet  easteTly  of  ATenne  B.  and  extending  easterly  and  parallel  to  East 
Eiehty-uinth  street  to  the  pierhead  hne  estabDsbed  by  the  Secretary  of  War  in  1890, 
and  tnence  sontherly  along  the  establislied  pferbeatf  line  until  it  nnltea  with  the 
established  bnlkhead  line. 

A  lithogi-apbed  map*  of  ^fTew  York  Harbor,  showing  proposed  exten- 
sion, is  forwarded  this  date,  in  a  separate  roll. 
Bespectfnlly  submitted. 

Henry  M.  Bobeet, 
Colonel,  Corps  of  Engineers* 

G.  L.  GlLLESPIEl^ 

Colonel,  Corps  of  Engineers, 

C,  W,  BAYMf)m), 
Major,  Corps  of  Engineers. 

H.  M.  Adams, 
Major f  Corps  o/ Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers. 


*Not  printed. 
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[Flrat  indoTBeoient.] 

Offigi:  Cheep  op  Enoinbbbs, 

tr,  8.  Akitt, 
June  18y  1897. 

Bespectfolly  submitted  to  the  Secretary  of  War. 

Under  date  of  October  18, 1890,  the  Secretary  of  War  approved  certain 
harb<v  lines  at  Kew  Y6rk  Oity,  which  action  was  oonftnned  XTovember 
5, 1891. 

The  attention  of  the  Harbor  Line  Board  for  'New  York  Harbor  and 
its  Adjacent  Waters  having  been  called  to  a  gap  in  the  established 
bulkhead  line  in  the  vicinity  of  East  Bighty-ninth  street,  East  River, 
due  to  inadvertence  or  clerical  enror,  the  Board  has  indicated  in  blue 
upon  the  accompanying  chart  the  line  which  it  now  presents  for  the 
consideration  of  the  Department.  . 

It  is  recommended  that  the  line  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  npon  this  paper  and  upon  the  chart 
submitted,  which  has  been  prepared  for  his  signature. 

John  M.  Wdlson, 
Brig,  Gen,^  Chief  of  Engineers,  XI,  8.  Army. 

Was  Department,  June  23, 1897, 

Approved. 

B.  A.  Aloxb, 
Booretarjf  of  War, 
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APPENDIX  P. 


mPROTEHENT  OF  BAY  RIDOE,  RED  HOOK,  AND  BUTTERMILK  CHANNELS. 
NEW  YORK  HARBOR;  OF  RI  i'ERS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
ISLAND  SOUND,  ON  SOUTHERN  SHORE  OF  LONG  ISLAND,  AND  IN  NORTH- 
EASTERN NEW  JERSEY. 


REPORT  OF  MAJ.  B.  M.  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROTSHRNTS. 


1.  Port  CheBter  Harbor,  Kew  York. 
3.  Hanuroneck  Harbor,  Neir  York. 

3.  East  Chester  Creek.  New  York. 

4.  Bronx  Rirer,  New  York. 

5.  Hattituok  Harbor,  New  York. 

6.  Port  Jefierson  Harbor,  New  York. 

7.  Hantington  Harbor,  New  York. 

8.  Glea  Cove  Harbor,  New  York. 

9.  Flashing  Bay,  New  York. 

10.  Patcbogue  River,  New  York. 

11.  Browns  Creek,  Sayville,  New  York. 

12.  Canaraie  Bay,  New  York. 

13.  Bay  Ridge,  Red  Hook,  and  Battemiilk 

ohaanels,New  York. 

14.  (Jowaniu  Creek  Chuinel,  New  York. 

15.  Newtown  Creek,  New  York. 


16.  Paasfrio  River,  New  Jrasey. 

17.  Channel  between  Staten  Island  aa^ 

New  Jersey. 

18.  Elizabeth  River,  New  Jersey. 

19.  Boritan  River,  Nhw  Jersey. 

20.  South  River,  New  Jersey. 

21.  Raritaii  Bay,  New  Jersey. 

22.  Mattawan  Creek,  New  Jersey. 

23.  Keyport  Harbor,  New  Jersey. 

24.  Shoal  Harbor  and  Compton  Creek 

New  Jersey. 
26.  Shrewsbury  River,  New  Jersey. 
26.  Removing  sunken  vessels  or  cralt 

obstructing  or  endangering  oaviga- 

tim. 


EXAHINATIOITS. 


27.  Channel  eonnecting  Flushing  Bay 

and  Newtown  Creek,  New  York. 

28.  Roelyn  Harbor,  New  York. 

29.  Harbor  at  Oyster  Bay,  New  York. 

30.  Uoydg  Harbor,  to  connect  with  Cold 

Spring  B^,  New  York. 


81.  Northport  Harbor,  New  York. 

32.  Smithtown  Hu-bor,  New  York. 

33.  Channels  to  Far  Roohaway  and  In- 

wood,  New  York. 

34.  Babylon  Creek,  New  York. 


BURVKY8. 


36.  East  Chester  Creek,  New  York. 

36.  Bay  Ridge  Chaunel,  triaognlar  area 
between  Bay  Ridee  and  Red  Hook 
ohann^,  and  Red  Hook  and  Bnt- 
tormilk  Mumnela,  Now  YorkHarbor. 


37.  Qowanns  Creek,  New  York. 

38.  Channel  between  the  Battery  and 

Governors  Island,  New  York. 

39.  Elizabeth  River,  New  Jersey. 

40.  Rahway  Bivar,  New  Jersey. 


United  Statks  Engineeii  Office, 

New  York  City^  July  16, 1897. 
General  :  I  have  the  honor  to  transmit  herewith  annaal  report  upon 
works  of  river  and  harbor  improvement  in  my  charge  for  tibe  £ekm1  year 
ending  Jane  30,  1897. 

Very  respectfully,  yonr  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers* 

Brig.  Gen.  John  M.  Wilson, 

Oh4^  of  Ungineera,  U.  8.  A. 

10S3 


Digiiized  by 


Google 


1084     BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  £.  ABHT. 

F  1. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  liarbor  cousiuts  of  the  lower  part  of  Byram  Biver  and  a  bay  at 
its  mouth  opeiiiug  into  Long  Islaud  Sound.  The  river  for  about  1^ 
miles  from  its  mouth  forms  the  boundary  Hue  between  the  States  of 
New  York  and  Gonuecticut.  It  was  formerly  navigable  to  within  a  few 
hundred  feet  of  the  bridge  at  Port  Cliester,  a  little  more  than  a  mile 
above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  was  about 
1  foot  at  mean  low  water. 

A  sketch  of  Fort  Chester  Harbor  itom  Salt  Rock  to  Long  Island 
Sound  was  printed  in  the  Annnal  Report  of  the  Chief  of  Engineers  for 
1889,  page  716. 

The  mean  rise  of  tide  is  7.4  feet 

PBOJEOTS  FOB  IMPBOVBUBXT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment based  on  it  was  submitted  and  adopted.  The  project  provided 
for  the  removal  of  two  rocks,  Sunken  Bock,  at  the  entrance  to  the  bay, 
with  5.7  feet  low^water  depth,  to  be  removed  to  11  feet;  and  Bait  Bock, 
about  IfOOO  feet  above  the  mouth  of  the  river,  partly  bare  at  low  water, 
to  be  removed  to  9  feet  depth;  it  also  provided  for  a  breakwater 
feet  long  at  Byram  Point.  The  estimated  cost  was  as  follows: 


Sunken  Rook,  1,474.5  cnbic  yards,  at  $40. 

Salt  Rock,  316.3  cnbio  yards,  at  $40  , 

Breakwater  at  Byram  Point  


(158,980 
12,653 
25,000 


Total   96,632 

This  project  was  adopted  under  the  river  and  harbor  act  of  1872, 
which  appropriated  money  for  beginning  the  work,  with  which  Salt 
Bock  was  removed.  The  next  appropriation  for  this  harbor  was  made 
in  1882,  and  under  a  modification  of  the  project  was  expended  in  1884- 
1886  in  dredging  a  channel  60  to  100  feet  wide  and  2  J  feet  deep  at  mean 
low  water  from  the  bay  to  the  vicinity  of  the  bridge  at  Port  Chester. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of  Sunken 
Bock  and  to  change  the  location  of  the  proposed  breakwater,  making 
it  extend  from  Sunken  Bock  to  the  shore  at  Byram  Point.  The  rock 
was  dangerous  only  because  it  was  submerged  and  was  at  the  side  of 
the  channel,  which  had  ample  width  south  of  the  rock.  The  end  of  the 
bretUcwater,  on  the  rock,  was  intended  to  serve  as  a  beacon,  and  the 
shelter  afforded  by  the  breakwater  was  also  increased.  On  aooonnt  of 
this  modification  the  esMmated  cost  of  the  work  was  in  1890  reduced  to 
157,000,  of  which  932,000  had  been  already  appropriated  and  expended, 
the  remainder,  925,000,  being  considered  sufficient  to  build  the  break- 
water and  to  maintain  the  dredged  channel. 

The  present  project  for  this  work,  therefore,  consistsin  removing  Salt 
Bock,  building  a  breakwater  lirom  Sunken  Bock  to  Byram  Point,  and  in 
dred^ng  to  make  and  maintain  a  navigable  channel  up  to  the  Port 
Chester  wharves,  at  an  estimated  cost  of  $57,000. 

At  the  beginning  of.  the  past  fiscal  year  Salt  Bock  had  been  removed. 
The  breakwater  from  Sunken  Bock  to  Byram  Point,  783  feet  long,  had 
been  oonyleted;  the  channel  from  the  bay  upward  to  Town  Dock,  a 
distance  of  about  2^300  feet,  had  been  dredged  8  feet  de«p  at  mean  low 
water  and  75  fleet  wide,  with  greater  width  at  the  bends;  above  Town 
Dock  the  channel  had  been  dredged  2^  feet  deep  up  to  the  Port  Chester 
highway  bridge. 
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OPEBATIOirS  DUBma  THE  FISOAL  YEAR  KNSINa  JUNE  30,  1807. 

By  act  of  Goagress  of  Jane  3, 1896,  $5,000  waa  appropriated  for  con- 
tiuuing  this  improvement.  After  daly  advertising  for  proposals,  a 
contract  for  dredging  was  entered  into  with  the,  Newbnrg  Dredging 
Company  for  dredging  about  32,500  cubic  yards  of  material  at  the  rate 
of  13|  cents  per  cubic  yard,  measured  in  scows;  contract  dated  Sep- 
tember 14, 1890,  approved  by  the  Chief  of  Eugineers  October  3, 1896, 
and  expiring  November  30, 1896.  Dredging  was  begun  October  9,  and 
completed  November  30,  1896,  32,500  cubic  yards  of  mud,  sand,  and 
shells  being  dredged;  the  channel  of  8  feet  depth  at  mean  low  water 
was  extended  from  Town  Dock  to  the  bend  at  the  steamboat  landing, 
a  distance  of  about  ^000  feet,  with  width  of  60  feet  The  dredged 
material  was  deposited  on  private  oyster  grounds  within  3  miles  of  the 
location  of  the  work  and  oateide  of  the  channels. 

PRESENT  OONDITIOTI  OP  EttPBOVEMBNT, 

Salt  Bock  has  been  removed  to  a  depth  of  9  feet  below  mean  low 
water.  The  breakwater  has  been  bnilt  from  Sunken  Bock  to  high- 
water  mark  on  the  rooks  at  Byram  Point,  leaving  a  gap  30  feet  wide 
near  the  shore  end  to  allow  small  boats  to  pass  throngh  at  high  tide. 
The  end  of  the  breakwater  has  been  built  up  to  15  feet  above  low  water, 
to  serve  as  a  beacon  npon  Sanken  Bock. 

A  channel's  feet  deep  at  mean  low  water  has  been  dredged  from  deep 
water  in  the  bay  to  the  steamboat  landing  at  Port  Chester,  a  distance 
of  6,300  feet,  with  width  of  75  feet  up  to  Town  Dock,  and  thence  to  the 
steamboat  landing,  60  feet.  Above  the  steamboat  landing  the  depth  ia 
2^  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  maintaining,  extending, 
and  widening  the  channel. 

Port  ChestFer  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house is  ou  Great  Captaios  Island,  Ig  miles  east  of  the  month  of  the  harbor.  The 
nearest  works  of  defense  are  the  foxtifloationa  onDarlds  Isluid,  New  York,  9  miles  to 
the  southwest. 

Money  statem^t. 

Jnly  1,  1896,  balance  anexpended   96, 134.59 

June  30,  1897,  unoimt  expended  daring  fiscal  year   4, 938. 04 

Joly  1,  1897,  balance  unexpended   186. 56 

C  Amount  (estimated)  required  for  completion  of  existing  project   5,000.00 

J  Amount  that  can  be  probtabl^expeodedin  fiscal  year  ending  June  30, 1899  5, 000. 00 
]  Submitted  in  compliance  witb  requirements  of  Hections  2  of.  river  and 
(    hurbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Port  Chester  Harbor,  jE^ew  York,  have 
been  made  as  follows: 


Application. 


R«DiOTingSftlt  Rock  

DredeiDg  in  Byram  River  and  Bay 
BreaEwater   

Do  


XMe. 


Amount. 


Do. 


Breakwater  and  dredging 
Dredging  S  feet  depUi . . . . . 


Total 


Jane  10, 1873  $12,000 

^ug.  2,1882  1  16,000 

Aug.  11. 1B88I  5.000 

3«pl.  IS,  18M  ,  S,  000 

JaV  13. 18B2  5, 000 

Ang.  17, 18U|  6,000 

June  8, IBM'  8,000 

 I  •n.ooo 
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Abttraet  of  propo$aU  for  dredging  in  Port  ChMttr  Barbor,  Nme  York,  optmtd  bg  Mm. 
S.  M.  Adawu,  Corpt  of  Engineer $,  Army  Building,  New  York  dtg,  Septanber  S,  1896, 


No. 


UTame  and  mMtsm  of  Uddsr. 


A.M.  ClMg.WMhlDKtati,  D.  C  

EUJah  Bnttoud,  New  York  City  

JohD  P.  BoudcnoD,  AJbuiy,  K.  T  

Kewbozg  Dndgitag  Co.,  Newborg,  K.  T. »  

BiohATd  U.  FaTii,  Albuir,  H.Y  


Price 
peronblo 
yard. 


2S 


AmoBntaf 
ZQkterlAltkat 

CM  b»T»- 

moved  at  the 
price  Ud. 


17,808 
16, 081 
82,432 
SS,7S7 

b\%m 

06. 8U 


a  LowMt  bidder.       b  DepoeJted  on  fl*U.       «  Deposited  an  pabUo  dmoping  poond. 


Contract  in  foroe  during  flaeal  gear  ending  June  SO,  1897. 

Contract  for  dredging  abont  32,500  cnbic  yards  of  material,  at  13}  cents  per  cnbio 

Jard,  800W  measorement:  Name  of  cootraotor,  The  Newbarg  Dredging  Company: 
ate  of  contract,  September  14,  1896;  date  of  approval,  October  3,  1896;  dafe  of 
beginning  work,  October  9, 1896;  date  of  expiration,  November  30, 1896. 


COMMKBOIAL  fflATZBTICS  WOB.  THX  OALKHDAR  TEAS  1896. 

Arrival  and  departure  of  veteelt. 


Kind. 

Number 
of  round 
tripe. 

Draft. 

166 
164 

5fl 

232 

fm. 

8 

5  to  8 

6  to  18 
3  to  10 

Tont. 

m 

00  to  m 

lOOto  soo 

SOS 

FMght  received  and  ehipped  bg  wafer. 

Beoeipts. 

Shlpnenta. 

Tone. 

Estimated 
value. 

Tons. 

Bstimatad 
value. 

86.521 
21,065 
34,088 

4101,756 
80,310 
1.12S.9U 

1.600 

]»,  876 

«58.00D 

1,024,000 

02,274 

1,870,981 

22,476 

1,070,000 

The  above  tonnage  of  freighta  received  and  Bhipx>ed,  114,749  tons,  is  greater  than 
that  reported  for  1^  (73,257  tons)  by  41,492  tons. 
No  aew  UjtM  of  ttaiupoiiatian  have  been  reported  eetabliehed  eluoe  Jvlj  1, 1896. 
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Fa. 

IMPROVEMENT  OF  HAUARONECK  HARBOR,  NEW  YORK. 

Mainaroneck  Harbor,  on  the  north  shore  of  Lonj^  Island  Sound,  about 

5  miles  west  from  the  Connecticut  State  line,  consists  of  an  open  shal- 
low bay  and  a  narrow  tidal  inlet  about  a  mile  long. 

The  channel  to  the  old  steamboat  wharf  (about  halfWay  up  the  inlet) 
had  a  depth  of  5  feet  at  mean  low  water.  From  there  to  the  upper 
ybarrea  the  depths  gradually  deereased  to  1  foot.  At  and  near  its 
mouth  the  inlet  was  obstructed  by  several  rooks. 

The  mean  rise  of  tide  at  Mamaroneck  ia  about  8  fioet. 

PROJECT  FOE  IMPEOVEMENX. 

A  survey  of  the  harbor  was  made  iit  1881,  in  pursuance  of  the  river 
and  harbor  act  of  that  year,  and  a  project  for  improvement  was  sub- 
mitted, and  under  the  hver  and  harbor  act  of  1882  was  adopted.  This 
project  consisted  In  removing  Bound  Bock^  in  the  upper  o^nnel,  to  a 
depth  of  4  iieet  at  mean  low  watw;  in  removing  five  other  rook^  (Bush 
Rock,  part  cf  Nells  Bock,  Inner  Steamboat  Bock,  Outer  Steamboat 
Bock,  and  Little  Nanhook)  to  a  depth  of  7  feet,  and  in  dredging  a 
channel  7  feet  deep  and  100  feet  wide  from  Long  Island  Sound  to  the 
old*  steamboat  wharf,  and  thence  4  feet  deep  and  80  feet  wide  to  the 
upper  wharves^  together  with  the  closing  of  a  small  channel  east  of 
"Grassy  Knoll,"  at  a  total  estimated  cost  of  $43,000. 

Under  the  appropriation  of  $15,000,  made  in  1882,  Bound  Bock  was 
removed  to  4  feet  below  mean  low  water  and  Bush  Bock  and  Inner 
Steamboat  Book  to  7  feet.  Ko  other  work  had  been  done  up  to  the 
beginning  of  l^e  past  fiscal  year. 

A  sketch  of  Mamaroneck  Harbor  was  printed  in  the  Annual  Beport 
of  the  Chief  of  Engineers  fbr  1886,  page  658. 

OPERATIONS  DITRINO  THE  FISCAL  YEAR  ENDINO  JX7NE  30,  1807. 

The  river  and  harbor  act  of  1896  appropriated  910,000  for  continuing 
the  improvement  of  Mamaroneck  Harbor.  After  duly  advertising  for 
and  receiving  proposals,  a  contract  was  entered  into  with  JamesMcSpirit 

6  Sons,  under  date  of  September  12, 1896,  for  dredging  about  46,000 
cubic  yards  of  matOTial  at  the  rate  of  19^  cents  per  cubic  yard,  meas- 
ured in  scows;  contract  approved  by  the  Chief  of  Engineers  Septon- 
ber  17. 1806,  expiring  Kovembw  30,  1896j  subsequently  extmded  to 
December  16, 1896. 

A  channel  60  feet  wide  and  6  feet  deep  at  mean  low  water  was 
dredged  from  deep  water  in  the  lower  harbor  to  the  upper  steamboat 
dock,  a  distance  of  3,000  feet,  and  extended  200  feet  farther,  with  width 
of  35  feet.  The  natural  depth  along  the  channel  banks  was  very 
little,  the  banks  being  bare  at  low  tide  in  places,  and  it  was  necessary 
to  dredge  to  6  ieet  depth  in  order  to  maintain  the  projected  depth  of  4 
feet. 

Dredging  was  begun  September  22  and  completed  December  16, 1806, 
47,800  cubic  yards  of  mud,  sand,  and  gravel  being  removed. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Bound  Bock  has  been  removed  to  a  depth  of  4  feet  at  mean  low  wat^, 
and  Bush  and  Inner  Steamboat  rocks  to  7  feet  depth. 
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A  ohaunvl  G  feet  deep  at  mean  low  water  has  been  dredged  from  deep 
^,,iter  to  tlie  ttpi>er  steamboat  dock,  60  feet  wide,  and  extends  200  £wt 
"J-j,rtUer  up  the  harbor  with  30  feet  width. 

PSOPOSBD  OPERATIONS. 

future  appropriations  should  be  applied  to  maintahiing  and  widening 
^]ie  dredged  channel. 

MiuiMToneck  Hnrbor  is  in  the  collection  dintrict  of  New  Tork.  The  nearest  light* 
^0UBe  is  on  Execntion  Kock,  about  4  miles  south.  The  nearest  works  of  defense  ate 
^e  fbrtificatious  on  Davids  Island,  New  York,  5  miles  to  the  soath-southwest. 

Money  statement. 

jnly  1,  1896,  balance  anexpended  $10,000.00 

June  30, 1897,  omonnt  expended  during  flsoal  year   9, 9S9. 46 

Jvly  1, 1897,  balance  unexpended   60. 54 

f  Amonnt  (estimated)  reqnired  for  completion  of  existing  project   18, 000. 00 

I  AniouDt tiiat can  beprontably  expeudetl  in  liscalyearendtng JnneSO,  1899  10, 000. 00 

1  Submitted  in  compliance  with  reanitementa  of  sections  S  of  river  and 

I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897.  • 

Appropriations  for  improving  Mamaroneck  Harbor,  New  York,  have 
been  made  as  follows: 


Applloatlon. 

Dste. 

Anoimt. 

Ans.  S,UBI 
Jnne  8,18M 

S16.000 
10.000 

Dndgiiig  

26,000 

Abatraoto/propwalt /or  dredging  in  Mamaroneek  Sarbor,  New  York,opeHedb]f  Mai.  JS.  M. 
Adame,  Corpa  of  JSng^eere,  Amji  SvAlding,  New  Tork  VUg,  September  3, 1896. 


So. 


Skbm  and  nddreM  of  bidder. 


'■  Amount  of 
Prioeper '  material 
onbfc   \  tliftt  can  be 
yard.   ,  removed 
|Rt  piioe  bid. 


I  CentM. 

A.  H.  Clegc,  WMhlneton,  D.  C  I  30 

Elijah  Brafiiard,  New  Tork  City   19.8 

Jnmes  MoSplrit  &  Soiu,  Jere«;  City,  N.  J   IB.  5 

Rlebud  M.  Payn,  Albany,  N.  Y  <{  ^ 


Cvlneyardt. 
80,000 
«S,226 
40,164 
2S,7M 
U,«U 


Bamarka. 


Deposited  on  flats. 

Deposited  on  pnblio 
aumplng  ground. 


CoHiraet  infarct  dwring  tkejleeal  year  ending  June  30, 1897. 


Contract  for  dredging  about  46,000  cubic  yards,  at  19i  cents  per  cubic  yard,  scow 
measurement.  Name  of  contractor,  James  McSpirit  Se.  Sons,  JerseyCity,  N.  J.-;  date 
of  contract,  September  12, 1896;  date  of  approval,  September  17, 1896:  date  of  begin- 
ning work,  September  22,  1886;  date  of  expliation,  November  30, 1896;  extended  to 
December  16,  1896. 
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ArrivaU  and  dsparttiret  of  vmmU. 

I  


Kind  of  thmL 

Nnmber 
of  ronnd 
trlpa. 

Draft. 

TOBllRgS. 

150 

7to8 

&4toll3 

87 
2 
78 

» 

5ta7 

120  to  300 
100  to  460 

817 

Freight  reeetwd  and  thippiid  by  water. 

ArtielBS. 

Kecelved. 

Shipped. 

Tods. 

£Btiia«ted 
T«lafl. 

Tona. 

E«timated 
value. 

8.600 
13,705 
7,600 

«38.000 

STsioOO 

200 

«12,000 

28,895  1      470,092  1         200  12,000 

1                 1  1 

The  total  tonnftge  of  above  commerce,  29,095  tons,  is  4,109  tons  greater  than  the 
Amount  reported  for  1888,  the  last  report  received. 
No  ueir  lines  of  transportation  are  reported  established  sioce  July  1,  1896. 


F  3- 

IMPBOVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Greek,  called  also  HutchiDson  Biver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses 
marshes  of  one-fourth  to  1  mile  in  Tvidth,  and  empties  into  East 
Chester  or  Pelham  Bay,  a  large  bay  on  the  northwest  shore  of  Long 
Island  Sound,  just  east  of  Throgs  Keck,  and  20  miles  by  water  from 
the  Battery,  New  York  City.  The  width  of  the  creek  varies  from  25 
feet  to  half  a  mile,  at  high  water,  but  the  channel  is  narrow  everywhere. 

Pelham  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  month. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  Biver 
Branch  of  the  Kew  York,  New  Haven  and  Hartford  Bailroad,  and  at 
Lockwoods,  about  2^  miles  above  its  mouth,  the  stream  is  crossed  by 
tlie  Boston  road,  .^l  three  bridges  are  drawbridges. 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  from  4  to 
9  feet  deep  at  low  water.  Farther  up  the  depth  decreased,  and  at  Town 
Dock,  about  1^  miles  from  the  month  and  formerly  the  principal  land- 
ing, the  channel  was  about  bare  at  low  tide.  Above  Town  Bock  the 
stream  was  narrow  and  very  crooked. 

The  boundaries  of  the  city  of  New  York,  as  extended  in  1895,  include 
all  the  lower  part  of  East  Chester  Greek,  to  a  point  about  oQC-fourth 
mile  above  Lockwoods. 

mean  rise  of  tide  is  7*1  feet. 
BNG  97  69 
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PBOJEOTS  FOB  mPBOYEMEMT. 

In  1871  a  survey  of  East  ObeHter  Creek  was  ordered  by  Oongress. 
Tlie  report  of  this  survey,  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1872,  page  812,  outlined  three  diftfereut  plans  for  improve- 
uieu  t :  One  for  a  chanuel  9  feet  deep  at  mean  low  water,  to  cost  $1,646,000 ; 
one  for  4  feet  depth  at  low  water,  to  cost  $731,000 ;  and  a  third  for  a  lock 
to  secure  7  feet  depth  at  slack  water  (high  tide),  at  cost  of  $300',000. 
M mrch  25, 1872,  the  House  of  Bepresentatives  passed  a  resolution  inquir- 
ing the  cost  of  removing  obstructions  between  Tide  Ganges  Ko.  1  and 
Ho.  2,  so  as  **to  afibrd  the  same  depth  above  Station  No.  1  as  now  pre- 
vails below  it."  In  reply  thereto  a  report  was  submitted  (see  Annual 
Beport  of  the  Chief  of  Engineers  for  1872,  page  814)  containing  esti- 
mates for  a  channel  9  feet  deep  at  high  water  and  100  feet  wide  np  to  a 
point  3,000  feet  above  Lockwoods,  the  location  of  thetidal  station  referred 
to,  to  bo  ser.ured  by  construction  of  a  tidal  basin,  dredging,  and  diking, 
at  a  cost  of  $136,505.  This  plan  contemplated  abandoning  thecrook^ 
natural  course  of  the  stream,  and,  as  it  was  necessary  in  any  case  to 
replace  the  old  arch  bridge  of  the  Boston  road  at  Lockwoods  with  a 
drawbridge,  changing  the  location  about  700  feet  eastward  to  strughten 
the  channel. 

This  project  was  adopted  Matcb  3, 1873,  when  Oongress  appropriated 
$25,000  for  beginning  work.  The  proposed  change  iu  position  of  the 
bridge  at  Lockwoods  was  abandoned,  as  the  towns  concerned  would 
not  give  their  consent,  and  a  drawbridge  was  built  on  the  site  of  the  old 
bridge.  This  necessitated  a  change  in  the  pro|>osed  layout  of  the  chan- 
nel, and  involved  rock  excavation  estimated  to  cost  $10,000.  Work 
under  this  project  was  not  begun  until  1877,  being  delayed  until  a  com- 
mission appointed  by  the  State  of  Kew  York  had  obtained  the  lands 
for  the  proposed  cut.  In  1878  the  project  was  extended  to  include  the 
removal  of  a  shoal  of  bowlders  just  outside  of  Pelbam  Bridge  and  the 
excavation  of  a  channel  125  feet  wide  ou  the  west  side  of  Uoose  Island 
above  the  railroad  bridge.  lievised  estimates  of  cost  were  submitted 
in  1891,  omitting  the  tidal  basin  and  partof  the  ])roposed  diking,  which 
seemed  unnecessary,  and  making  the  total  cost  $124,000. 

The  project  of  1873,  as  thus  modified,  consists  in  making  »  channel 
100  feet  wide  and  9  feet  deep  at  mean  high  water  (about  2  feet  at  low 
"Water),  extending  ftom  Felham  Bay  np  the  creek  to  3,000  feet  above 
Lockwoods,  and  in  i-emoving  rocky  obstructions  from  the  mouth  of  the 
creek,  at  an  estimated  cost  of  $124,000. 

Up  to  July  1, 1896,  the  rocky  obstructions  at  the  mouth  of  the  creek 
had  been  removF>d,  and  a  channel  9  feet  deep  at  mean  high  water  had 
been  carried  to  a  jwint  3,000  feet  above  Lockwoods.  The  width  of  the 
Channel  was  100  feet  or  over,  except  between  Town  Dock  and  Lock- 
woods,  a  distance  of  abont  half  a  mile,  where  the  9-foot  channel  was 
very  narrow, 

A  sketch  of  East  Chester  Creek  was  printed  iu  the  Annual  Bep<Nrt  of 
the  Chief  of  Engineers  fbr  1893,  page  968. 

OPBBATXONS  DUBIHO  THE  FISCAL  TBAE  ENDING  JTINK  30,  1897. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $10,000  for 
continuing  this  improvement,  and  an  act  of  Congress,  approved  Feb- 
ruary 17, 1897,  authorized  the  Secretary  of  War,  in  his  discretion,  to 
expend  the  whole  or  any  portion  of  any  appropriation  heretofore  made 
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fox  th«  improvemenfe  of  East  Chester  Greek  "npon  that  x>ortfoii  of  the 
improvement  included  iu  recent  surveys  extending  the  improv^entto 
the  bead  of  tide  vater."  In  accordance  therewith  a  project  was  sub- 
mitted proposing  the  application  of  the  available  funds  to  "dredging 
out  the  shoals  in  the  channel  and  to  removing  rock  from  the  rock-cut 
below  LookwoodSf  and  should  any  balance  remain  after  providing  Cor 
thifl  work,  to  extmding  the  channel  of  100  taet  width  ana  9  feet  depth 
at  mean  high  water  toward  the  head  of  tide  water,  provided  the  right 
of  way  for  such  extension  and  for  deposits  of  dredged  materials  upon 
the  banks  be  ftimished  free  of  cost  to  the  TTnited  S^tes.**  This  project 
was  approved  by  the  Secretary  of  War  March  16, 1897. 

After  advertising  for  proposals  a  contract  was  entered  into  with 
James  McSpirit,  for  dredging  and  rock  excavation,  amounting  to  abont 
16,515  cnbic  yards,  at  prices  for  dredging  sand,  41  cents  per  cubic  yard; 
for  dredging  loose  rock  and  sand  mixed,  tl.09  per  cubic  yard;  for 
removing  solid  rock,  $19  per  cnpio  yard.  This  contract  is  dated  June 
7, 1897.  It  was  approved  by  the  Chief  of  Engineers  June  15, 1887,  and 
spires  October  1, 1897.  Work  under  it  has  not  yet  been  be^n. 


There  is  now  a  channel  of  abont  9  feet  depth  at  high  water  from  Pel- 
ham  Bridge  to  a  point  3,000  feet  above  Lockwoods,  100  feet  wide  for  all 
the  distance  except  between  Town  Bock  and  Lockwoods,  where  it  is 
from  20  to  50  feet  less  width. 

The  dikes  on  the  east  side  of  the  cut  below  Lockwoods,  built  in 
1877-78,  show  some  deterioration.  ISo  repair  ia  necessary  at  present. 


Under  the  existing  contract  it  is  proposed  to  deepen  the  channel 
between  Town  Dock  and  Lockwoods,  making  a  width  of  100  feet  as 
nearly  as  may  be.   Should  any  funds  remain  after  doing  this,  it  is  pro- 

CBd  to  extrad  the  channel  above  its  present  limit,  3,000  feet  above 
kwoods,  as  authorized  by  act  of  Congress  approveid  February  17, 


This  work  will  complete  all  that  is  now  required  under  the  existing 
prqject  for  improvement 

East  Chester  Creek,  Nev  York,  is  In  the  collection  diitrict  of  New  York.  Thd 
neaxest  light-honse  in  on  the  "Stepping  Stones,"  3  miles  southeast  of  the  month  of 
the  oteek.  The  nearest  work  of  d^diuise  Is  Fort  Schoyler,  Throgs  Neok,  abont  3} 
miles  sonth. 


FSESENT  CONDITION  OF  DfPBOYEXBNT. 


PSOPOSED  OFBBATION8. 


1897. 


Money  ftatenumt. 


July  t,  1896,  balance  nnexpended  

Jnne  30, 1897,  unonnt  expwided  dnhng  fiscal  year, 


«10^452.90 
68.25 


July  1, 1897,  balance  anexpended  

July  1, 1897,  ontstanding  liabilities  

July  1, 1837,  amonnt  corer^d  by  naoomploted  omitracto. 


»26.00 
9,000.00 


10,384.74 


9,026.00 


July  1, 1887,  balanoe  avaiiablo 


1,389.74 


Google 
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Appropriations  for  improving  East  Oheater  Greek  hare  been  made  as 
foUoTs: 


Cnttiiig  throngh  manh  «id  rock,  and  dikine  (In  1877}  

Dredguig  nndw  Boa  ton  Itoad  Bridso  and  at  Gome  Inland  

I>r8df(lng  nMT  Lockwooda.  Gooae  lalaDd,  and  P«lbam  Bridge  

Dredgliig,  bmn  40  to  W  feet  vide,  tnm  Pell  Point  to  Town  Dock  { 

Dredging  abore  Town  Dock  

Dred^g  above  I^kwooda  

Dredging  (work  la  progreoa)  


TotU 


Sats. 


Mar.  3,1S7S 
Uar.  3, 1875 
June  18. 1878 
Uar.  3,1870 
JnneU.lS80 
Ang.  5.1880 
Aug.  11. 1888 
Aug.  17, 18U 
Jane  3,1880 


Amount. 


«ss,ooo 

12,000 
10,000 
8,  GOO 
3,  SCO 
10.000 
6,000 
12,000 
10,008 


Bl.OOO 


Ahtlraet  of  jiropoMit$  for  improving  Saat  Cheater  Creek,  Nea  York,  opened  bg  Ma^.  H. 
M.  Jdom,  Cofpe  of  Xtngtmeera,  Aew  York,  Mag  SB,  18ff/. 


So. 


Name  and  addrtM  of  Udder. 


Alonio  S.  Smith.  lellp,  K.  T   «0. 00 

7niikFUigMn,S«iBMrtlea,N.Y  45 


Sand,  mnd,  etc., 
1S,000  Bubic 
yards. 


Per 
oablo 
jard.  In 
■00  wa. 


James  If^lrtt,  U2  Wuii6  atooet, 

JeraejrCi^K.  J  „.  


.41 


Total 

bid. 


r.900 
8,750 


0,160 


Loose  rook,  1,500  Solid  nwk,  IS 
cubic  yarda.      cubic  yaida. 


Per 
cubic 
jard,  In 

BOOWB. 


Per  I 
Total     onblc  i  Total 
bid.  :]raTd,in  bid. 
'  place. 


«L  60    «2, 250 
2.85  8,420 
In  place  (1,200 
cnbio  jarda>. 


LOO 


1,635 


•20 
40 


10 


8300 
000 


285 


Total 

Ud. 


810;  OM 
10^  770 


8,070 


Amonnt  available,  $9,000. 

Lorreat  bidder;  zeoommended  for  aooeptance. 


Conlraet  in  foroe  daring  tke  fieeal  gear  ending  Jvne  SO,  ISiff. 

Cod  tract,  dredging  and  rook  exoaration :  Mnd,  sand^  etc.,  about  16,000  cnbio  yards, 
at  41  ceiita  p«r  oabio  yard,  scow  meaanrement ;  solid  rock,  abont  15  cable  yards,  at 
$19  per  cable  yard,  measured  in  place;  loose  rook,  abont  1,600  oubio  yards,  at  $1.09 

ger  cubic  yard,  measarnd  in  scows.    Name  of  contractor,  James  McSp'irit,  of  Jersey 
ity,  N.  J.;  date  of  contraot.  Jnne7,  1897;  date  of  approvi^ June  15, 1887;  date  of 
b^inning,  not  yet  began ;  date  of  expiration,  October  1, 1887. 


Commercial  statistics  for  the  calendar  year  1896  have  been  asked  fnr,  but  none  vrer© 
received.   Following  is  a  statement  of  the  commerce,  by  water,  for  calendar  year  1895: 

COHMKRCIAI.  STATISTICS  FOR  THK  CALKNOAR  YRAR  1885. 

Arri!eaH»  md  dqMrfam  ^  vwseli. 

[Draft,  fl  to  10  fbat;  tOBiWfia,  200  to  SCO  tona.) 

Steamers..   644 

RailTeneb..  ^  ^   27 

Barges  330 

ToW  ,  801 
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Frrigltt  rtoetnd  «4  fJMnMtl  fry  water. 


Tona. 

Brttmated 
Tftla«. 

16,8711 
7,  SBO 
70,470 

9i,m 

9U,m 

so,  MO 
2.083,898 

2,1M,1H 

BnUdloK  nwtaritli  

The  above  flfi;nres  show  a  deonaw  in  toniuige  of  freights  of  42,340  tonB  beloir  tiie 
amoant  reportM  for  1894. 
Ko  new  lines  of  tiansportation  have  heen  estalilidied  sinoe  July  1, 1886. 


F4. 

.  mPEOVEMENT  OF  BEONX  EIVER,  NEW  TOEK. 

The  Bronx  Birer  is  a  small  stream  which  flows  southwardly  throajch 
Westchester  County  and  discharges  into  the  East  Biver,  New  York, 
about  halfway  between  Hell  Gate  and  Throga  Neck.  For  the  lower  3 
miles  of  its  course  up  to  West  Farms  the  river  is  a  tidal  stream  navi- 
gable at  high  water.  This  part  of  the  Bronx  Biver  lies  wholly  vifihin 
the  bonndiuies  of  New  York  Oity.  Bzcepting  a  small  bay  at  tiie 
month,  the  stream  is  everywhere  nurow,  with  widtiis  ranging  from  60 
to  300  feet.  The  natural  depth  in  the  bay  is  about  4  feet  at  mean  low 
water,  decreasiDg  to  1  foot  or  less  at  the  West  Farms.  Docks.  A 
short  distauce  above  these  docks  there  is  a  dam  which  wholly  limits 
navigation. 

The  navigable  part  of  the  river  is  crossed  by  two  bridges,  both  with 
draws;  the  lower  one  is  a  highway  bridge,  about  2^  miles  above  the 
month  of  the  bay;  600  feet  above  is  the  bridge  of  the  New  York,  New 
Haven  and  Hartford  Bailroad,  Harlem  Biver  Branch. 

The  mean  rise  of  tide  in  the  bay  is  6.6  feet}  at  West  Fanaa  it  is  6.9 
feet. 

PROJECT  FOB  nCPBOVSHEKT. 

The  river  and  harbor  act  of  1880  provided  for  a  survey  of  the  Bronx 
Biver.  The  report  on  the  survey  presented  plans  for  making  a  channel 
30  feet  wide  and  4  feet  deep,  at  an  estimated  cost  of  t£3,000.  No 
appropriation  wa»  made  for  beginning  work. 

A  survey  of  the  Bronx  Biver  was  again  made  in  compliance  with  the 
provisions  of  the  river  and  harbor  act  of  1890,  the  raport  upon  which, 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1891,  page 
961,  presented  a  pnyect  for  improvement  which  was  adopted  under  the 
terms  of  the  river  and  harbor  act  of  1896.  This  project  consists  In 
dredging  and  removal  of  rock  to  make  a  navigable  channel  4  fe^  deep 
at  mean  low  water,  to  be  100  feet  wide  firom  the  entrance  (Strain  place) 
to  Barlow  street,  thence  to  Dongan  street  to  be  60  feet  wide,  and 
thence  to  the  head,  of  navigatk)n  at  West  Farms  to  be  60  feet  wide,  at 
an  estimated  cost  of  1^,985. 

Harbor  lines  in  the  bay  at  the  month  oi  Bronx  Biver  were  established 
by  thfi  Secretary  of  War  January  9, 1891. 


Digiiized  by 


1094     B£P<»T  OF  THG  CHIEF  OF  ENOINBBBS,  U.  S.  ABHT. 


OPEBATIONS  DTTBINO  THE  TEAB  BKDXNO  JTm£  30,  1897. 

By  act  of  Congress  of  Jane  3, 1896,  $10,000  was  appropriated  for 
this  improTement^  and  a  project  for  its  expenditure,  approved  by  the 
Secretary  of  War  Jnly  24, 1896,  was  adopted,  providiug  for  the  removal 
of  certain  rocks  iu  the  lower  part  of  the  channeL  After  advertising 
for  and  reoeiTing  proposals,  a  contract  was  entered  into  with  Frank 
Pidgeon  for  removing  about  1,300  cnbic  yards  of  rock,  at  $6.89  per  ■ 
cubic  yard;  contract  dated  September  28, 1896,  approved  hy  the  Chief 
of  Engineers  October  12,  1896,  expiring  June  30, 1897,  extended  to 
July  31, 1897.  The  contract  provided  that  the  excavated  rock  should 
be  placed  upon  a  scow,  that  the  displacement  due  to  the  load  should  be 
measured,  and  that  70  cubic  feet  of  displaced  salt  water  should  be 
considered  equivalent  to  1  cubic  yard  of  rock. 

Work  under  this  contract  was  begun  iu  October,  1896.  The  drilling 
was  done  with  a  steam  drill  mounted  on  a  wooden  platform,  which  was 
moved  from  place  to  place  by  a  pile  driver.  The  holes  were  made  with 
a  2-inch  drill,  and  were  generally  placed  at  intervals  of  about  4  feet 
and  drilled  to  3  or  4  feet  btiow  the  requfared  plane  of  removal..  Explosive 
used,  40  and  60  per  cent  dynamit^  in  charges  of  one-hadf  to  3  or  4 
POIUM8,  varying  with  the  depth  of  the  dxill  hole.  The  tylMted  rock 
was  taken  up  by  a  dredge  employed  at  oooasional  intervals  fer  the  pur- 
pose. A  small  part  of  it  was  taken  awiqr  far  dock  filling,  and  l^e  -reat 
was  placed  upon  marsh  lauds  near  by. 

Dnring  the  past  fiscal  year  1,126.37  cubic  yards  of  rook  has  been 
removed,  nearly  completing  the  required  work  upon  three  Toctoi  in  the 
lower  part  of  the  stream. 

FBEBBNT  OONDITIOir  OF  IXFBOTEHBNT. 

Three  ro<^s  below  the  beud  in  the  river,  between  the  railroad  and 
highway  bridges,  have  been  deepened  so  as  to  have  an  a^^ble  d^th 
of  6  feet  at  mean  low  water ;  the  channel  depth  up  to  that  pointy  where 
the  bottom  is  muddy,  is  about  3  feet.  Above  the  railroad  bndge  no 
work  has  been  done,  and  the  available  depth  is  from  zero  to  2}  feet. 

PEOPOSSn  OFEEATlOirS. 

Under  the  existing  contract  the  three  worst  ledges  in  the  lower  part 
of  the  stream  will  be  removed  to  a  depth  of  6  feet  at  mean  low  water, 

so  as  to  make  a  channel  width  of  50  feet  or  over. 

Future  appropriations  should  be  applied  to  the  dredging  and  rook 
removal  proposed  under  the  project. 

The  Bronx  River  is  In  tlie  collection  district  of  New  Ytfrk.   The  newest  l^ht-honsa ' 
is  on  Nortli  Brother  Island,  about  2  miles  west  from  tlie  month  of  tiie  river,  "nie 
nearest  work  of  defense  is  rort  Schuyler,  Throgs  Neck,  New  York. 

Money  ttaUmemL 


July  1, 1896,  bBlaooe  unexpended  41(^000.00 

Jnne  30, 1897,  amonnt  expended  dnring  lisoal  year   3, 498. 91 


Jnly  1, 1897,  balance  onexpended   7,601.09 

Jnly  1,  1897,  outstanding  linbilities   96, 648. 89 

Jnly  1, 1897,  amonat  eovered  by  nnoompleted  wmtraota   851. 81 

  7,500.70 


July  1, 1897,  balance  available   .39 


Amonnt  (estimated)  required  for  oompJetiun  of  existing  project   75, 985. 00 

Amonntuiatoan  be  profitably  expended  in  HbcoI  year  ending  Jnne 30, 1899  20, 000.00 
Submitted  in  oomplianoe  with  reiiuirements  of  sections  2  of  river  and 
barbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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The  only  appropriation  luode  by  Congress  fur  tliis  improvemeut  is 
that  of  $10,000  made  by  the  river  and  harbor  act  of  1890. 


Jbatraet  ofvropowU  for  removimg  rock  from  Bronx  Mver,  Nm  T«rk,  opmtd  by  Mty. 
B.  Jtf.  Jdavtv,  Corpg  (^JSmginoera,  at  Nmo  York  Cits,  H^ptmber  lo,  1896. 


So. 

"Siaat  uid  addnaa  of  Udder. 

Price  per 
cable 
yard  of 
roek. 

Amount 
thatcsu 
be  re- 
moved 
(»9.000>. 

BemaAs. 

1 

X 

3 
4 
6 

W.  StumMTB  Brown,  137  West  Nlnety<thlrd  street,  New 
Turk  City  

114.00 
8.M 

U.8B 
6.89 

11.48 

eol 
1,  oil 

(too 

1,806 
781 

Lowest  bid. 

P.Suifbrd  Bou,277  Wushln^n  street.  Jeraev  City,  N.J. 

Wm.  H.  VIrdfln  ud  John  C.  Koaa,  L«wee,  Did  

Frank  Pldgeon,  Suigertlefi,  N.  7  

Sichftrd  JL.  XonkB,  UO  Water  street,  ITew  Tork  Ci^. . .  ■ 

Contract  infonx  during  thefitcal  ytar  andinp  June  SO,  1S97. 

Contract  for  rock  removal :  About  1,300  cubic  yards,  at  $6.89  per  ciibic  yard,  solid. 
Kame  of  contractor,  Frank  Pidgeon,  of  Saugertios,  N.  Y. ;  date  of  contract,  Septem- 
ber 28,  1686;  date  of  approval,  October  12, 1896;  date  of  beginnitiE  work,  October 
17,  1896;  date  of  expiration,  June  30,  1897,  extended  to  July  31, 1887. 


COMMBRCIAL  STATISTICS  FOR  THE  CALENDAB  VKAK  1896. 


Arriralt  and  d^artmet  of  vetsul*. 
[Draft  3)  to  7  feet.] 


Kind  of  Teseels. 

Namber  Aggregate 
of  round  loiinage 
trljM.   1  of  ail  trips. 

3 
111 

ies 

191 
12, 901 
28,407 

579 

01, 4M 

Freight  reoeivtd  and  shipped  by  teater. 


Articles. 

Tons. 

Estimated 

value. 

67,937 
26,117 
SOO 

«284,80S 
167,306 
2.500 

H|S44 

The  last  previous  report  was  for  1890,  when  2^1,250  tons  of  freight  was  reported. 
The  above  Dgares  ahow  a  decrease  below  the  report  of  1890  of  127,006  tons. 
Ho  new  lines  of  transportation  have  been  oBtabli^ed  siuce  July  1, 1896. 


F5. 

IMPKOVEMENT  OF  MATTITUCK  HARBOR,  NEW  YORE. 

Mattitack  Harbor,  on  the  south  shore  of  Long  Island  Sound,  neoi' 
its  eastern  end  and  about  70  miles  east  irom  New  York  Oity,  is  a  tidal 
'.inlet  extending  up  to  the  village  of  Mattituck,  about  2^  miles  Srom  the 
'Sound.  The  lower  part  of  the  stream  runs  in  a  rather  crooked  course 
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thronsh  salt  meadows,  and  is  generally  from  100  to  200  ftet  vide.  A 
mile  above  the  month  a  caoseway  has  been  built  across  the  marsh  and 
a  tide  milldam  with  gates  across  the  stream.  When  the  tide  gates  are 
closed  slack  high  water  prevails  in  the  stream  above  them. 

The  entrance  channel  has  a  natural  depth  of  from  1  to  2  feet  at  mean 
low  water  across  a  sand  bar  which  changes  with  each  heavy  storm, 
shifting  the  channel  from  east  to  west  and  back.  Inside  the  entrance, 
np  to  the  dam  the  low- water  depths  range  ftom  2  to  7  feet,  and  above 
the  dam  the  high-water  depth  is  nearly  6  feet. 

The  mean  rise  of  tide  in  Long  Island  Sound  at  the  month  of  the  har- 
bor is4.8feet;  this  decreases  to  2.2  feet  jost  below  the  dam,  while  above 
the  dam,  when  the  gates  are  ahnt,  the  observed  rise  of  tide  is  tmly 
abont  2  inohes. 

PBOJEOT  FOR  UCFBOY&MBITT. 

In  pursuance  of  the  river  and  harbor  act  of  1890  a  preliminaiy  exam- 
ination of  Mattituck  Bay  was  made^the  report  upon  which,  printed  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1891,  page  843,  out* 
lined  a  plan  for  improvement,  witb  estimate  of  cost,  and  at^jdd  that  no 
ftirthw  survey  was  required. 

The  river  and  harbor  act  of  1896  appropriated  $10,000  for  "improv- 
ing harbor  at  Mattitnck,  Hew  York,  according  to  the  project  submitted 
in  the  Annual  Beport  of  the  Ohief  of  Engineers  for  1891.^  The  proj- 
ect thns  adopted  consists  in  making  a  channel  of  7  feet  depth  at  mean 
low  water,  to  be  100  feet  wide  at  the  entrance,  and  tilence  to  the  mill- 
dam  to  be  80  feet  wide,  and  extending  tiie  same  to  the  village  of  Matti- 
tuck with  depth  of  7  feet  at  high  water  and  80  feet  width,  the  entrance 
channel  to  be  protected  by  partmel  jetties,  at  a  total  estimated  cost  of 
•83,000. 

No  work  has  yet  been  done  under  this  pnyect 

OPSBATIOHS  DtTBINO  THE  FISCAL  YXAB  BNDINa  JUHB  30,'  1897. 

Nettling  has  been  done.  The  first  work  neorasary  under  the  prqjeet 
fer  tills  improvement  is  the  construction  of  tiie  parallel  jetties  to  pro- 
tect and  fix  the  shifting  channel.  The  constrnetion  of  these  two  jetties 
was  estimated  to  cost  about  4>40,000,  and  the  available  ftuids  would  be 
sufficient  to  build  about  one-half  of  either,  from  which  no  benc^t  to 
navigation  could  result.  Therefore,  with  approval  of  the  Secretary  of 
War,  dated  February  12, 1897,  the  project  for  application  of  the 
ihnds  provided  for  Mattituck  Harbor  was  modified  to  permit  of  their 
retention  until  a  sofflcient  sum  is  approp£iat«d  to  complete  at  least  one 
of  the  jetties. 

PBOFOBKD  OPERATIONS. 

For  the  reason  above  stated  no  work  is  at  present  proposed. 

Mattitnck  Harbor  is  in  tlie  collection  district  of  New  York.  The  neaiett  lisht- 
house  is  on  Hortons  Point,  abonc  8  miles  to  the  northeast.  The  nearest  wort  of 
Aftfense  is  Fort  Hale,  New  Haven  Harbor,  Connectloat,  abont  26  miles  northweit. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended  $10, 000. 00 

Jnly  1, 1897,  balance  unexpended   10, 000. 00 

f  Amount  (estimated)  required  for  completion  of  vxiBting  project   73*000.00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  enditis  J  une 30, 1899  80,  QQO.  00 
1  Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  apd 
l  haxbotact«ofie66andl8e7»adof vnndiy olTilaetof Jiuu4, 1897. 
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Appropriation  for  improving  Mattitack  Harbor,  Kev  York,  $10,000, 
by  act  of  Jnne  3, 1896 j  not  yet  expended. 
Ko  contract  in  force  during  the  past  fiscal  year. 


commtoiAi.  sTATuncB  fob  thk  cauendar  tbar  1896. 

No  Btfttement  of  amonat  or  tonnage  of  freights  by  water  has  been  reoeiTed.  The 
harbor  in  its  present  condition  is  navigated  only  by  boats  of  very  light  draft,  and 
even  this  is  done  with  diffioiUty. 

Ilie  greater  part  of  the  freighting  to  and  from  Mattitnok,  estimated  at  about 
100,000  t(HU  in  UM,  is  d<me  by  xaiL 


F  6. 

IHFBOVEHENT  OF  PORT  JEFFERSOX  HABBOR,  NEW  YORK. 

Port  Jeffiarson  Harbor  is  on  the  north  shore  of  Long  Island  and  about 
60  miles  east  from  New  York  City.  It  is  ii  miles  long  and  averages 
three-fourths  of  a  mile  wide,  and  a  large  part  of  the  area  has  a  depth 
of  18  feet  or  more  at  low  tide.  Tributary  to  this  harbor  on  the  west 
are  Setauket  Harbor  and  Oouscience  Bay,  two  shallow  tidal  basins. 
Port  Jefierson  Harbor  is  surrounded  ou  three  sides  by  hills,  and  is 
separated  from  Long  Island  Sound  on  the  north  by  a  beach  of  sand  and 
gravel,  through  which,  and  nearly  in  the  axis  of  the  harbor,  is  a  single 
entrance  400  feet  wide.  This  entrance  is  Port  Jefferson  Inlet,  and 
through  it  a  tidal  reservoir  of  2  square  miles  area  receives  and  discharges 
some  300,000,000  cubic  feet  of  water  with  every  tide,  producing  a  cur- 
rent whose  maximum  velocity  exceeds  4  miles  per  hour.  In  the  narrow 
part  of  the  Inlet  the  depths  have  always  been  considerable,  bat  a  short 
distence  out  into  the  Sound  was  a  broad,  flat  bar,  which  originally  bad 
a  depth  of  4  feet  at  low  water.  Until  the  beginning  of  Government 
improvement  in  1871  tiie  location  of  the  inlet  had  been  lifting:  since 
1838  it  has  moved  westward  790  feet,  an  average  annual  rate  of  24  feet 

The  village  of  Port  Jefierson,  with  a  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
Tillage  wharves  is  6.2  feet;  in  Long  Island  Sound  outside  the  inlet  it 
is  7  feet.   The  diflference  is  wholly  in  low- water  levels. 

PBOJBOTS  FOB  IMPBOVESIBNT. 

In  1870  an  examination  of  this  hiurbor  was  made  under  authority  of 
Oongress,  and  a  plan  for  improvement  was  submitted,  which  was 
adopted  under  the  river  and  harbor  act  of  1871,  making  appropriation 
for  beginning  the  work.  This  project,  as  subsequently  modified,  con- 
sisted in  building  riprap  jetties  to  protect  either  side  of  the  inlet,  the 
east  jetty  to  be  1,390  feet  long  and  the  west  jetty  940  feet,  and  in 
dredging  a  channel  between  them  100  feet  wide  and  8  feet  deep "  at 
mean  low  water,  at  an  estimated  cost  of  879,000.  Work  was  begun  in 
1871,  and  in  1883,  after  $79,000  had  been  appropriated  and  expended, 
the  project  was  completed. 

The  river  and  harbor  act  of  1888  ordered  a  preliminary  examination 
of  Fort  Jefferson  Inlet.  The  report  on  this  examination,  printed  in  tlie 
Annual  Eeport  of  tiie  Ohief  of  Engineers  for  1889,  page  751,  stated 
that  no  snrvey  vas  necessary,  and  presented  plans  for  improvement  to 
make  10  fbet  depth  at  a  eost  of  $90,000,  or  12  feet  depth  at  a  cost  of 
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$145,<»00.  Uuder  tbe  liver  and  harbor  act  of  18M  tbe  project  for  3:6  feet 
depth  was  adopted,  and  in  compliance  with  the  terms  ot'  the  river  aai. 
harbor  act  of  1894  it  was  modified  to  the  12-foot  project.  Tbe  present 
adopted  project,  therefore,  consists  in  dredging  a  channel  through  the 
harbor  entrance,  to  be  12  feet  deep  at  mean  low  water  and  200  feet 
wide,  and  in  protecting  the  channel  by  eolargiug  and  extending  t^e 
previoasly  bnilt  jetties  or  breakwaters  at  a  cost  of  $145,000. 

Up  to  July  1, 1896,  the  east  jetty  had  been  partly  enlarged  and  250 
feet  of  the  outer  end  of  the  west  jetty  had  been  stren^hened ;  the  Inlet 
diannel  had  been  dredged  240  feet  wide  and  10  feet  deep  at  mean  lew 
watOT,  and  100  feet  width  of  this  channel  had  been  fortherdeepeaedlo 
12  feet 

A  sketch  of  Fort  Jefl'erson  lulet^  the  entrance  to  the  hubor,  was 
printed  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for  1886,  page 
660. 

OPESATIONS  DUSmd  THE  FIBOAL  YBAB  HNDINO  JUKE  36,  1897. 

Under  the  appropriation  of  $7,500,  made  by  tbe  river  and  harbor  act 
of  1896,  after  duly  advertising  for  proposals,  a  contract  for  dredging  to 
remove  shoals  and  to  widen  the  12-foot  channel  was  entered  into  with 
the  Newbnrgh  Dredging  Company,  of  Newbarg,  N.  Y.,  at  the  racfee  of  23J 
cents  per  cubic  yard  measured  in  scows ;  contract  dated  March  22, 1897, 
approved  by  the  Chief  of  Engineers  April  2, 1897,  and  expiring  August 
31, 1897.  Dredging  under  this  contract  was  begun  May  13,  and  trp  to 
the  close  of  the  fiscal  year  27,282  cubic  yards  sand  and  stones  had 
been  removed,  widening  the  100-foot  channel  of  12  feet  depth  by  00  to 
80  feet,  and  removing  part  of  a  shoal  found  in  the  previously  dredged 
channel.  The  contract  is  nearly  oomplcKied;  there  lemaiuB  only  tSie 
deepening  of  two  small  shoals. 


The  east  jetty  is  1,300  feet  long,  part  of  the  shore  end  being 'Oomed 
by  sand  which  tias  drifted  in;  it  is  6  feet  above  high-water  level,  and 
approximately  4  feet  wide  on  top.  The  west  jett  y  is  940  feet  long;  the 
outer  250  feet  has  been  built  up  to  about  4  feet  above  high  water,  wMi 
4  feet  top  width ;  the  inner  part  is  about  2  feet  above  low  water.  Both 
jetties  are  rough  and  in  an  unfinished  condition;  th^  require  buoflding 
up.  trimming,  and  filling  oat  the  side  slopes. 

The  dredged  channel,  made  240  feet  wide  and  10  feet  deep,  has 
shoaled  on  the  east  side  at  the  inner  end  and  is  now  about  200  feet 
wide.  The  12-foot  channel,  now  160  to  180  feet  wide,  lies  within  and 
on  the  west  side  of  the  lOtfoot  channel. 


Under  the  contract  now  in  progress,  the  12-foot  channel  has  been 
made  160  to  ISO  feet  wide  througfaont  the  harbor  entrance. 

With  fixture  appropriations  it  is  proposed  to  repair  and  enlarge  the 
jetties  as  provided  ibr  in  the  adopted  prefect,  and  to  maintain  the 
di«dged  channel. 

Port  Jefferaoa  is  a  port  of  delivery  in  the  oolleotiou  district  of  New  York.  Thexe 
is  a  li^bt-bouse  oq  Old  Field  Point  1^  miles  west  of  the  harbor  eutrance.  Fort  Hale, 
New  Havou  Harbor,  Connectioat,  23  miles  distant,  is  the  nearatt  woiIe  of  defense. 


PBSSENT  CONDITION  OV  IHPBOTXMBNt. 
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Money  siatemmt 

Jnly  1, 1896,  balance  unexpeoded   *8, 297. 24 

June  30, 1897,  amount  exp«nded  during  tisoal  year   .2, 276. 68 

July  1, 1897,  balance  unexpended   6,021.66 

July  1, 1897,  oirtstanding  liabilities   W,  735. 46 

July  1, 1897,  amount  covered  by  unoompleted  oontiaota   287. 69 

  5, 023. 15 

July  1, 1897,  balance  avaiUble   998.  ffl 

{Amount  (estimated)  reqnired  foT  completion  of  exiBtin^  project   95, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1899  35, 000. 00 
Submitted  in  compliance  with  requtrements  of  SBCfttoBB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juue  4,  1897. 

AppTopritttionB  fiur  impiOYing  Fort  JeffienKm  Harbor  have  been  made 
as  follows.* 


Ap]p31wtlon. 


Fmrnraviona  prqiocts: 

EMt  Jetty  

Do  

Zut  and  west  jetttes  

SMt  jetty  and  dredKing. 
Saat  and  weat  Jetties — 

I>red)£lng  

East  and  vest  JetOea — 
East  Jetty  

Do  


Total  for  the  previooa  pndoets. 


For  the  present  pniJect: 

Enlarging  Jetties  and  dredgfalg 
Dredging  10  leet  deep  


Dredging  12  feet  deep  

"Under  cMintract  for  dred^ng  12  feet  deep. 


Total  for  present  prefect  

The  totiU  Mnount  appropriated  for  this  bavbor  alnce  1871  im . 


Date. 


Har.  8,1871 
JiuielO,  1872 
Har.  8,18715 
Aug.  14. 1876 
Jnnel8,]878 
Mar.  8, 1879 
Jimel4,1880 
Mar.  8,1881 
Aug.  S,1882 


Sept.  18, 18M 
Juty  13, 1882 
.Aug.  17,1884 
Jn&e  8,1888 


Aiwwmt. 


«15,000 
15,000 
15.000 
6,000 
8,000 
5,000 
8.000 
4,000 
8.000 


78,000 


25,000 
10,000 
7,500 
7,500 


Ab»iraet  ofpropoBolBfor  dredging  in  Port  Jefferto*  Harbor,  New  York,  opened  fry  Maj, 
S.  M.  Adanu,  Corpt  of  Enginean,  New  York  CHtgy  Jbrdk  1£,  ISST. 


"Saiaa  and  addieas  of  bidder. 


Bate 

peroubio 
yard, 
scoir 


Number  of 

onbic 
yards  to  be 
rwoTed 

nnder 
price  bid. 


Kenutrka. 


B.  G.    J.  S.  Packard,  130  Pearl  street,  New  York  City 

Newburgb  Dredging  Co^Newburg.  a.Y  .., 

HartforaDradging Co., Hartford,  Oami  

J.  H.  Fennar,  Jtma  Cifcr,  IT.  J  

Eiyah  Brsbuud,  34  »ste  atreat.  New  Tork  Otty  


OmU. 


23,061 
28,482 
17,487 
24,280 
11,280 


X^westbld. 


Contraet  inforoe  dvring  (Ke.fiteal  year  oiuUng  Jwte  30,  1897. 

Contract  for  dredging  abont  38,400  cubic  yards,  at  cents  per  cubic  yard, 
measured  iu  scows;  name  of  contractor,  Newbmg  Dredging  Conrpany,  of  New- 
bnrg,  N.  Y. ;  date  of  contract,  Mttoh  32, 1887:  date  of  appfoval,  ApvU  3, 1887:  date 
of  beghming  wotk,  3C»y  18, 1807-;  date-of  explntioii,  Aagiut  81, 1887. 
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ArrtvaU  and  dtparturM  f/vettelt. 


Kinds  of  tmmIb. 

Kmbor '  AdVOgato 
of  roimd  ,  tooBun  of 
trips.  1  allrips. 

750 

ft,SM 
U.600 

770 

i,.m 

«,aoi 

FMght  netlved  tmd  $Mppti  water. 

Chief  hUcIm. 

Toaa. 

EaUmatod 
Tklno, 

BooaipUi 

10,000 
2,500 
3,000 
6,200 

10,000 

$90,000 
90.000 
60,000 

465,000 

250,000 

BU|«i«nt«: 

31,700 

875,000 

Vetseli  huiU  and  repakrad  during  1896. 

Elada  of  Tooub. 

Ntimbor 
ofTMsaU. 

Tonnag*. 

2 

172 

1 

24 

22 

1.464 
6,710 

e,s9i 

104 

06 

The  &l)ove  figares  show  a  deorease  In  reported  tminage  of  freights  sinoe  the  {oe- 
Tioaa  year  of  4,900  toDS. 
Mo  nev  linea  of  tran^ortatlon  hare  buen  eatabliehed  since  July  1, 1886. 


F7. 

mPROVEMEMT  OP  HUNTINOTON  HARBOR,  NEW  YORK. 

HnntiDfi^D  Harbor  is  a  landlocked  basin  aboot  2  miles  long  and  a 
qnarter  of  a  mile  wide,  extending  in  a  crooked  bat  generally  southerly 
direction  from  Huntington  Bay,  from  which  it  is  separated  by  a  b^h 
of  sand  and  gravel,  through  the  western  end  of  which  a  narrow  inlet 
(about  300  feet  wide)  connects  the  harbor  and  the  bay. 

The  bay  is  a  larir^  deep  harbor  of  refuge  on  the  north  shwe  of  Long 
Island,  aboat  40  miles  east  from  Kew  York  City.  The  hwbor  has  an 
available  depth  of  aboat  8  feet  at  mean  low  water  through  the  entrance 
and  more  than  halfway  up,  but  in  the  three-quarters  of  a  mile  neu^b 
the  head  or  sonth  end  of  the  harbor  the  original  channel  was  narrow 
and  decreasing  in  depth  to  zero  at  low  tide. 

Huntington  village  lies  about  a  mile  south  of  the  head  of  the  harbor; 
it  has  4,000  to  6,000  population. 

The  mean  rise  of  tide  is  7.2  feet. 
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PBOJBOTS  FOB  IMPSOTBXEirf. 

By  act  of  Congress  of  March  3, 1871,  a  survey  of  Hantington  Harbor 
was  ordered.  The  report  on  the  survey,  printed  in  the  Annual  Eeport 
of  the  Chief  of  EngiDeers  for  1872,  page  907,  submitted  a  plan  for 
improvement  by  drodging  out  a  shoal  at  the  harbor  entrance  and 
extending  the  S-foot  channel  with  150  feet  width  for  about  2,000  feet  up 
to  the  old  town  dock.  The  project  was  adopted  June  10, 1872,  when 
$22,600  was  appropriated  for  the  work,  and  with  this  sum  the  project 
was  completed  in  1873,  the  extension  of  channel  being  2,200  feet,  and 
the  width,  of  150  feet  being  reduced  to  130  feet  for  the  upper  900  feet 
cf  the  channel. 

Under  authority  of  the  river  and  harbor  act  of  188i  a  survey  of  the 
harbor  was  made.  This  surr^  showed  that  the  channel,  dredged  in 
1872-73,  had  completely  filled  up,  and  a  plan  for  restoring  and  mtun- 
taining  it  was  submitted,  at  an  estimated  cost  of  $32,000.  This  project 
was  adopted  in  1890,  when  an  ap;propriation  was  made  for  beginuiog 
the  work.  It  was  designed  to  maintain  the  channel,  after  dredging, 
by  a  pile  protection  along  its  west  edge,  but  this  met  with  mach  local 
opposition  on  the  ground  of  limiting  the  high-water  channel;  it  is 
believed  that  equally  good  results  can  be  obtained  by  dredging  from 
time  to  time  to  maintain  the  projected  width,  and  at  a  cost  not  exceed- 
ing that  for  pile  protection.  The  adopted  project  consists  in  making 
and  maintaining  by  dredging  and,  if  necessary,  pile  protection,  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  mean  low  water  up  to  and  beyond 
the  old  town  dock. 

At  the  beginning  of  tiie  past  fiscal  year  the  8'fbot  channel  had  been 
made  135  feet  wide  up  to  the  bend  at  the  old  town  dock,  185  feet  wide 
at  the  bend,  and  90  feet  wide  for  about  500  feet  above  the  bend. 

A  sketch  of  the  upper  part  of  Huntington  Harbor  was  printed  io 
the  A  nniiftl  Beport  of  the  Chief  of  Engineers  for  1893,  page  976. 

OPERATIONS  SUBINe  THE  FISOAI.  YEAR  ENDIva  JUIOB  30,  1897. 

Under  the  appropriation  of  $5,000,  made  by  the  river  and  harbor  act 
of  1896,  after  duly  advertising  for  proposals,  a  contract  was  entered 
into  wim  El^ah  Brainard  for  widening  the  8-footchannel  and  removing 
^oals,  by  dredging  about  47,000  cubic  yards  of  material  at  9}  cents 
per  cubic  yard;  contract  dated  March  25,  1897,  approved  by  the  Chief 
of  Engineers  April  2, 1897,  and  expiring  August  31, 1897. 

Dredging  under  this  contract  wias  begun  May  3  and  completed 
Jane  19,  1887;  the  total  amount  dredged  was  47,050  cubic  yards. 
Shoals  in  the  old  channel  were  removed  and  the  cliannel  was  widened 
to  the  westward  by  40  feet. 

The  material  removed  was  mud  in  the  lower  part;  in  the  upper  part 
it  was  sand,  overlaid  in  places  with  mud.  The  shoals  found  in  and 
along  the  edge  of  the  previous  channel  were  of  very  soft  mud. 

PBESBNT  OOnSITIOH  OF  mPROVEMENT. 

The  dredged  chuinel  has  been  made  175  feet  wide  up  to  the  bend  at 
the  old  town  dock,  230  feet  wide  at  the  bend,  and  about  100  feet  wide 
for  about  200  feet  above  the  bend,  the  width  over  100  feet  being  made 
for  purposes  of  maintenance,  in  lieu  of  piling;  the  de{»th  m£^e  ht^ 
l>eeu  8      belDv  iae»n  lov  w»terT 
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PROPOSED  OPBBATIOK8. 

It  is  propoHed  to  apply  fhtitre  appropriations  to  maintaining  the 
channel. 

Hautington  Harbor  ia  in  Hm  oollFotion  district  of  New  York.  Tbe  neamt  light- 
house is  on  Katons  Point,  at  the  east  side  of  the  inoDth  of  Hontington  Bay,  nliont  4 
miles  distant  from  the  bwbor.  The  nearest  works  of  defimse  aire  the  fortlttcations 
at  WUlets  Point,  aboat  20  miles  wertwwd. 

Money  statement, 

July  1)  1896,  bahuioe  OBexpended   96,  t51. 74 

Jane  30, 18OT,  amoont  expended  during  fiscal  year   4, 8S1. 87 

July  1, 1897,  balanoa  anexpeaded   St9. 77 

Jnly  1, 1867,  OHtstending  lialnlitiee     95. 88 

July  1, 1897,  balance  avaiUble   223. 94 

{Amoont  (•etimatad)  reqoired  for  oompletioa  of  existing  project   10,000.00 

Amount thatcan  beprofitabl^  expended  in  fiscal  :trear  eodiDK June  30, 1899  10, 000. 00 
Submitted  in  com,pliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  ef  Jane  4, 1897. 

Appropriations  for  improTimg  Huntington  Harbor  have  been  made  as 
foUoTs: 


AppUoatitm. 


Dsts. 


Vor  a  pnrious  projact: 

Dndgint  I  Jnne  10, 1873 


Far  the 


itpntfsot: 


tktprwBai 

Drsdcbig   Sept.  Vt,  1880 

Do  ;  July  13. 1892 

Do  1  Au|[.17,18»4 

Do   Jane  3,UM 


Total  for  prewnt  prcjeot  

IMal  for  HHotiiiatoa  HaAor,  both  pntfeola. 


AaooBt. 


10,000 
11,000 
2,000 
B,000 

22.000 


AMroct »/  propoaaU /or  iw^iming  HuntingUm  Hariwr,  Xew  Tork,  opened  fry  M<y.  H.  3£. 
AdamB,  Corpt  ofEnginatn,  Km  York  City,  March  IS,  189?. 


KuM  and  oddNoo  of  bidder. 


Vvmhvmm  DredgfaiK  Co.,  Nowbnn,  If .  Y  

Eli>h  Aainard,  24  IHate  atrmt,  Mew  York  Clt;. 


Rat«  per 
onbic 
yard, 
scow 

BManie- 
rnent. 

KuTiiber  of 
cubic  yardn 

to  be  re- 
moTMl  nn- 

dor  price 
bid. 

Beoaika. 

Cmt*. 

12 

8T,6«0 

H 

«7,8«8 

Lowest  bid. 

Comlrmotim/oreo  during  ike  fiscal  yoar  ending  JuneSO,  1897. 

Contrvt  &v  dredging  about  47,000  cubic  yards,  at  9^  eesta  per  cable  ysffd,  meas- 
nred  in  scows.  Name  of  contractor,  Elijah  Brainard,  of  New  York  City ;  date  of  con- 
tract, March  26,  1897 ;  date  of  approval,  April  2, 1897 ;  date  of  beginning  work.  May 
3, 1887}  date  of  expiration,  August  31, 1897. 
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COMUBKCIAI.  STAHSTICS  for  THX  CALKin>AR  YXAR  1806. 
_  ArritaU  iimd  thparturu  ^  VMwJf . 
[Drmft,4to»ft»ti  taniug^  H  to 4U tan.] 


Kiads  of  TOUels. 


I  Nomber  !  AmErogmto 
of  ronad  toniMce  of 
,    Mps.  alltiipa. 


Steamers  I  308 

SaUTewwU   «80 

BacgM,  etc  •  ■   25 

XoM  i  1,013 


77,000 
136,000 
2S,000 


238,000 


BeceiTod. 


Artlelee. 


Sliipped. 


ToDii.  I  Value.  I  Tohh.  Value. 


Goal 


6,000 


BaiMinjt  niatariaU  I  U,000 

Fnrni  produce,  et«  

Klwx^anoiMi  1. 26, 350 


•24,000   

350,000  j  

  27,000 

305,aG0  i  

•405,000 

Total  I  M,8» 


700,250  I  27,000  '  40R,000 


Tbe  above  fijtnres  (thov  a  total  of  73,350  toos,  valoed  at  $1,174,350,  being  an  increase 
of  3,350  tens  over  the  amuuDt  reports  for  1896. 
No  IMW  lines  of  transportation  are  r^orted  as  wtabliahed  since  July  1,  1896. 


F  8. 

IMPROVEMENT  OF  GLEN  COVE  HARBOR,  NEW  YORK. 

Gtoa  Oove  Harbor  is  a  lunall  estuary  or  creek  opening  into  the  east 
side  of  Hempstead  Harbor,  Loiifc  Island,  about  1§  miles  Arom  Long 
Islaud  Soaiid  and  about  27  milea  by  water  from  the  Battery,  New  York 
City.  Tbe  cliannel  in  the  creek  is  about  2  feet  deep  at  meau  low  water, 
and  a  bar  at  the  entrance  bas  a  foot  less  depth.  Vessels  entering  Glen 
Cove  Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Har- 
bor, where  they  are  exposed  to  storms  from  the  north  and  northwest. 
When  such  storms  are  heavy  it  is  impossible  to  tow  over  the  bar,  and 
from  this  cause  vessels  have  been  obliged  to  remain  in  the  bay  for  three 
or  four  days  exposed  to  heavy  seas. 

The  meau  rise  of  tide  in  this  harbor  is  7.7  feet. 

PROJECT  FOE  IMPROVEIttENT. 

The  river  ana  harbor  act  of  1886.  provided  for  a  survey  or  examina- 
tion of  Glen  Oove  Harbor.  An  examination  was  all  that  was  deemed 
necessary,  and  tbe  report  upon  this,  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  page  645,  presented  a  project  for  shel- 
tering vessels  outside  the  entrance  to  Glen  Cove  Harbor  by  building  a 
breakwater.  This  project  was  adopted  in  1888,  when  Congress  appro- 
priated funds  for  beginuiug  work,  and  it  consisted  in  constrncting  a 
breakwater  in  Hempstead  Harbor  to  shelter  the  anchorage  outside 
Glen  Gove  Harbor,  to  be  abont  2,600  feet  long,  3  feet  above  high  water, 
with  top  width  of  5  ieet,  and  to  extend  from  the  northwest  comer  of 
Glen  Oove  Dock  west  aoathwestwardly  toward  Motts  Point,  at  an  esti- 
mated cost  of  $201,960.  In  1895  this  project  was  modified  to  reduce 
the  length  of  the  breakwater  to  ahoat  SiOOO  feet  aud  tbe  estimated  cost 
to  ti35,000. 
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July  1, 1896, 1,289  linear  feet  of  the  breakwater  had  been  bnilt,  the 
top  being  made  4  feet  above  high  water  and  3  feet  wide. 

A  sketch  of  part  of  Hempstead  Harbor,  showing  l^e  Glen  Oove 
Harbor  imjuvTement,  was  printed  in  the  Annoal  Beport  of  the  Chief 
of  Engineers  for  1889,  page  728. 

OPERATIONS  DTTBINa  THE  PISCAZ.  TSAB  ENDING  JTTNE  30,  1807. 

Under  the  appropriation  made  by  the  river  and  harbor  act  of  1896, 
after  advertising  for  proposals,  a  contract  for  extending  and  repairing 
the  breakwater  was  entered  into  with  J.  Frank  Quinn,  of  Kew  York 
City,  providing  for  furnishing  and  delivering  in  place  aboat  11,800  tons 
of  riprap, at  the  rate  of  fifty-nine  cents  per  gross  ton;  contract  dated 
September  25, 1896,  approved  by  the  Chief  of  Bngineers  i^eptember  30, 
1896,  and  expiring  December  31, 1896.  This  contract  was  extended  to 
March  31, 1897,  and  snbsequen^^ly  to  April  30, 1897,  on  which  day  it  was 
completed. 

The  amount  of  riprap  delivered  in  the  breakwater  under  this  contract 
was  11,845  tons,  of  which  1,040  tons  was  used  in  repairing  the  old 
work  and  10,805  tons  in.  extending  the  breakwater.  The  breakwater 
was  extended  176  linear  feet,  built  to  a  height  of  4  feet  above  mean 
high  water,  with  a  top  width  of  3  feet  and  side  slopes  of  1  upon  1. 

The  stone  used  was  a  hard  gneiss  selected  from  excavatiotis  in  New 
York  City,  which  can  be  obtained  at  some  seasons,  delivered  npon  the 
docks  in  New  York  City,  at  little  or  no  cost.  The  price  bid  is  bnt  little 
over  a  fair  price  for  transporting  and  placing  the  stone. 

The  breakwater  now  ends  in  a  depth  of  water  of  22  feet  at  mean  low 
water;  the  bottom  is  of  soft  mud  about  6  feet  deep,  overlying  sand. 

Asmallred  lighthasbeenmaintaiDeduponthe  end  of  the  uncompleted 
breakwater  during  the  year.  The  expense  of  this  was  bome  by  the  con- 
tractor daring  the  period  of  his  work,  as  provided  for  in  the  contract. 


The  breakwater  is  now  1,465  feet  long,  with  3  feet  top  width  at  a 
level  of  4  feet  above  mean  high  water.  It  has  settled  slightly  in  places. 
The  work  contains  abont  80,580  tons  of  riprap. 

4-t  its  i>resent  length  the  breakwater  aftbrds  a  shelter  to  vessels  wait- 
ing for  tide  to  enter  Glen  Cove  Harbor,  and  also  to  local  commerce  at 
the  Glen  Cove  dock. 


Future  appropriations  shonld  be  applied  to  the  extension  of  the 

breakwater  under  the  adopted  project. 

GleD  Gnve  Harbor  is  in  the  coUeotton.  district  of  New  York,  The  nearest  light- 
houHe  is  on  Sands  Point,  aboat  4  miles  vest.   Fort  Sehayler,  New  York  HubOT,  is 

the  nearest  work  of  defense. 

Mon^  statement. 

July  i,  1896,  baluice  nnexpeuded   tS.  499. 90 

JtmeSO,  1897,  amonnt  expended dnring fiscal  Tear   %!ISli.8i 


Jnly  1,  1897f  balance  nnexpended   67fk36 

Jaly  1,  1897,  oatstanding  HabUities   16. 00 


July  1,  1897,  balance  BTailable   054. 36 


Amount  (estimated)  reqnired  for  completion  of  existing  piodeot   73, 000. 00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  endmg  June 30, 1899  10, 000. 00 
Submitted  in  oomj^ance  with  reaniremeuts  of  sections  2  of  river  and 
h«Tb(v  MtB  of  1866  and  1867  aoa  of  mndxy  civil  aet  of  Jane  4, 1897. 


FBESSNT  CONDITION  OF  IHPBOYBMXNT. 


PBOPOSBD  OPERATIONS. 
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Appropriations  for  improving  Glen  Oove  Harbor^  Kew  York,  liave 
been  made  as  foUowa : 


AppUuUtm. 

Date. 

Amoant. 

BFe»kwat«r  ooutrnotlan  

Aag.n,1888 
Sept.  19, 18M 
JidylS,  1B02 

920,000 
15,000 
10,000 
10,000 
8,000 

Do  

Ang.17,1604 
Jan«  a,  ISM 

S3, 000 

Abstract  of  prwo$al»  for  extending  a»d  repairing  breakwater  at  Glen  Cove  Harbor,  2few 
Yori,  opmea  by  M^f.  H.  M.  Aaame,  Corpe  of  Bng^eera,  Niew  York  Cttg,  Soptembtr 

S,X896. 


Name  and  addnaa  of  biddata. 

Rate  per 

ton  of 
2,240 
pounds. 

Nomber  of 
tons  auder 
price  bid. 

Bemarka. 

J.TMak  Qaiiiii.33t  Saat  Thiny-dnt  atreot,  Kew  York  Cl^. 

CimU. 
73 

0,589 
11,200 
11, 8U 

X^weatUd. 

Contract  i»  force  dming  theJUodl  yflor  emiimg  June  SO,  1897, 

Contnot:  Extenston  ud  repair  of  breakwater,  aboat  11,800  tons  of  riprap,  at  69 
oente  per  groan  ton,  delivered  and  placed.  Kame  of  contraotor,  J.  Frank  Qiiinn,  of 
New  York  City;  date  pf  contract,  September  25,  1896;  date  of  approval,  September 
90, 1886 ;  date  of  begiiuiiiig  work,  October  22, ;  date  of  expiration,  December  31, 
1896;  ttxtended  to  l&xAi  31,  1897,  and  anbseqaently  to  AprU  30,  1897. 


COHUjiBRCIAI.  STATISTICS  FOR  THE  CALENDAR  YEAR  1896, 

^  AtriraU  and  d^arturea  of  reatele. 

[Draft,  3  to  IX  feat ;  tranage,  SO  to  225  tons.] 


Kind  of  veaael. 

KumbflT 
of  roand 
trips. 

Aggregate 
toanaceof 
aUtripa. 

850 
234 
550 

3Vnt«. 
106,900 
20,700 
122,750 

l.<84 

356,880 

FMgkt  received  and  ehipped  bg  water. 

1 

Chief  articles.                                       |  Tona 

Batlmatad 
Talne. 

Beuelpta: 

32,926 
34, 134 
2,000 
IS,  451 

♦64,060 
426,676 
25,000 
331,170 

1,060,800 
71,100 

^hlpntenta: 

20,394 
1.530 

lOe.486 

1,887,984 

Tbeae  flgnres  ahow  a  decrease  in  tonnage  of  freights  since  the  last  report  received 
(18%)  of  198,565  tans. 
No  new  lines  of  traosportation  have  been  reported  established  since  July  1, 1896, 

BNO  97  70 
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IMPfiOVEMENT  OP  FLUSHING  BAY,  NEW  YORK. 

FlnBhing  Bay  is  ou  the  north  shore  of  Long  Island,  about  14  miles  by 
water  from  the  Battery,  New  York  City.  The  town  of  Flashing  is  oa 
the  east  bank  of  Flashing  Greek,  j  ust  above  the  head  of  the  bay.  The 
bay  is  about  1  mile  wide  and  2  miles  long.  The  bottom  Is  of  soft  mad, 
nearly  level,  the  depth  in  the  original  channel  being  not  mach  greater 
than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water  was  reported 
in  the  channel  lea(liu<^  up  to  Flushing.  At  the  beginning  of  the 
immovenient  by  the  United  States  the  depth  there  was  but  3.9  feet. 

The  mean  rise  of  tide  is  7. 1  feet 

VBOTEGTS  FOR  IMPBClVEXENT. 

The  first  survey  of  this  harbor  with  a  view  to  its  improvement  was 
made  in  1878,  and  a  project  for  improvement  was  proposed  and  adopted 
Marok  3, 1S79,  when  an  appropriation  tbr  beginning  work  was  made. 
The  project  consisted  in  diking  to  form  a  large  tidal  basin  which  shoold 
'  All  and  discharge  through  the  channel  to  mtdntain  a  depth  of  6  feet  at 
mean  low  water  after  that  depth  liafl  been  obtained  by  dredging.  The 
estimated  cost  was  $173,500.  Tbiti  project  was  modilied  in  1888  to  omit 
part  of  the  diking,  and  in  1891,  after  4,663  linear  feet  of  dike  had  been 
built  on  the  west  side  of  the  channel,  to  omit  the  rest  and  to  depend 
npon  dredging  alone  to  maintain  the  channel.  The  project  of  1879,  as 
thus  modified,  now  consists  iu  building  a  dike  4,663  feet  long  on  the 
west  side  of  the  channel  and  in  making  and  maintaining  a  channel  of 
6  feet  depth  at  mean  low  water  up  to  the  lower  bridge  at  Flushing,  at 
an  estimated  cost  of  $173,500. 

Up  to  July  1, 1896,  4,663  linear  feet  of  diking  had  been  built.  The 
channel,  which  had  been  repeatedly  dredged,  had  generally  the  required 
depth  of  6  feet  at  mean  low  water,  except  at  the  bend  at  the  soa^  end 
of  the  dike,  where  it  was  both  shoal  and  narrow. 

A  sketch  of  Flushing  Bay  was  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1889,  page  732. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

Under  the  appropriation  of  $4,000,  made  by  the  river  and  harbor  act 
of  1 896,  after  advertising  for  proposals,  a  contract  was  entered  into  with 
E.  W.  Du  Bois,  of  New  York  City,  for  dredging  about  20,500  cubic 
yards,  removing  shoals  from  and  widening  the  channel;  contract  dated 
March  20, 1897,  approved  by  the  Chief  of  Engineers  March  25, 1897, 
expiring  July  31, 1897;  contract  price,  17  cents  pw  cubic  yard,  meas- 
ared  in  scows. 

Dredging  under  this  contract  was  begun  April  26  and  the  contract 
was  complete<l  May  13,  1897,  20,494  cubic  yards  of  material  being 
removed. 

Four  shoals  were  removed  from  tlie  chauucl.  Thefirat,  near  the  deep 
water  ofl'  College  Point,  about  1,000  feet  long;  the  second,  700  feet 
below  tlie  lower  or  north  end  of  the  dike,  25((  feet  long;  the  third,  at 
the  north  end  of  the  dike,  200  feet  long;  and  the  fourth,  just  below  the 
Bridge  Street  Bridge,  VJ5  feet  long. 

The  depth  made  was  8  feet  below  mean  low  water. 

The  dredged  material  was  deposited  in  deep  water  off  Eatons  Keck,, 
A  distance  of  30  miles  from  Flushiug  Bay. 
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PRESENT  CONDITION  OF  HCFBOYEMENT. 

The  dike,  4,663  feet  loug,  is  in  poor  ooiidition.  The  onter  part,  1,606 
feet  long,  which  was  left  partly  completed  in  1891,  "has  since  been 
nearly  destroyed  by  storms  and  ice.  Further  work  npon  the  dike 
being  dtscontinaed,  owing  to  the  strong  opposition  of  property  own- 
ers along  the  shores  of  the  bay  (see  Annual  Heport  of  the  Ohief  of 
Engineers  for  1892,  p.  723),  it  is  not  proposed  to  repair  the  atractore. 
A  small  light  at  the  onter  (north)  end  of  the  dike,  maintained  by  the 
Light-House  Depaitment,  prevents  that  work  in  its  present  condition 
being  a  serious  menace  to  local  navigation. 

The  channel  np  to  Floshiog  has  now  an  available  depth  of  over  6  feet 
at  mean  low  water.   It  is  in  good  condition. 

PXtOPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  and 
widen  the  channel  to  Mushing.  , 

FluBhiug  Bay  is  in  the  collection  distriot  of  New  York,  The  nearest  lieht-hoaBe 
is  on  Nortn  Brother  Island,  3  miles  to  the  northwest.  There  is  a  small  light  on  the 
north  end  of  the  dike,  in  the  bay ,  maintained  by  the  Light-Honse  Department.  Fort 
Schayler  and  Willetta  Point,  about  i  miles  east  from  tiie  month  of  ue  bay,  are  the 
nearest  worlw  of  defease. 

Money  gtatement.  ^ 

Jaly  1, 1886,  balance  anoxpended   94, 4T7. 32 

June  30,  ISffT,  amonnt  expended  daring  fiscal  year   3, 852. 08 

Jaly  1,1897,  balance  nnexpended   625.24 

{Amonnt  (estimated)  required  for  completion  of  existing  project   60,600.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne3(^  1889  10, 000. 00 
Submitted  in  compliance  with  reqoiiements  of  8ectious2  of  rlverand 
harbor  acts  of  18iB6  and  1867  aod  of  sundry  civil  act  of  Jnne  4, 1897. 

Appropriations  for  improving  Plashing  Bay,  ISew  York,  have  been 
made  as  follows: 


AppUosUoii. 


Coiiatniatfo&  (rf  dike. 
Dredging  


Do.. 
Do.. 
Do. 


Construction  of  dike  and  dradgfng. 

Repsir  of  dike  and  dredjdng  

Dreda' 


Do  

Total. 


l>»li«. 


Mht.  3,1870 
Jane  14, 1880 
Hsr.  8,1881 
Ang.  2,1882 
July  S,1S81 
Aug.  5,ieS6 
Auk-  11, 1888 
Sept.  10. 1890 
July  13, 1892 
Ang.  17, 1894 
June  3,1808 


Amount 


«20,000 
15,000 
10,000 
6,000 
10,000 
10,000 
15,000 
20,000 
10,000 
4,000 
4,000 

in,  000 


Abwtraot  of  propoaali  for  dredging  in  FltuMng  Bay,  Ntw  York,  opened  fry  Maj.  H.  M, 
Adamt,  Corpi  of  Engineen,  New  York  City,  March  IS,  1897. 


NatDO  and  addraaa  of  biddar. 

Bate  per 
oatdo 
yard, 
soov 

mearare- 

SMlt. 

Cnbioyaida 
to  be 
removed 

under  price 
bid 

Bemarks. 

Cmt$. 
17 
24 

20,588 
14,S88 

Loweal  bid. 
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Contract  in  force  during  fAejIscal  year  ending  June  30, 1897. 

Uoutnot  for  dredging  aboat  20,600  cnbio  yards,  at  17  oe&tB  per  cubic  yard,  meas- 
ored  in  scows:  Name  of  ooatraotor,  Edwin  W.  Du  Bois,  of  New  York  City;  date  of 
ooDtract^  March  20, 1897 ;  date  of  approva],  Much  2(»,  1897 :  date  of  begiDoing  work, 
Apxil  36^  1897;  data  of  expiration,  Jaly  81, 1887. 


CrabUKCIAI.  STATISTICB  FOR  THE  CAIAMDAR  YXAH  1886. 


Arriral  ttnd  departure  of  vessels. 


KlBdsf  tmmL 

Kamb«r 
of  round 
trips. 

Draft. 

ToBIMgfl. 

300 

Feet. 
7to  8 

150 

260 

130 

6tol« 

43  to  575 

20i 

«tol2 

150to690 

su 

BtoU 

41tofin 

IMgkt  received  and  skipped  water. 

Keoetpte. 

Sbipmonta. 

Toiu. 

Eatlmftted 
value. 

XOUB. 

Estimated 
value. 

83, 5W 

tlW.805 

9,565 
12,000 
31,906 

U,  010 
03,200 

1,  SOS,  800 

1,750 

77,070 

1,841, «» 

8,7S0 

B^SW 

The  total  tonnage  of  these  freights,  80,820  tons,  is  48,666  tons  loss  than  the  amonut 
reported  for  1896. 
No  new  lines  of  freight  are  reported  established  since  July  1, 1896. 


F  xo. 

mPBOVElfENT  OF  PATCHOOUE  RIVER,  NEW  TORE. 

Patcliogae  Biver  iB  a  small  streani  on  the  south  side  of  Long  Island, 
emptying  into  Great  Sontfa  Bay  near  its  eastern  end,  and  about  55 
miles  in  a  direct  line  east  from  New  York  City.  The  village  of  Pat- 
ohogn%  which  lies  abont  a  mile  north  of  the  month  of  the  river,  has 
resident  popolalion  of  abont  6,000,  which  is  considerably  increased  dur- 
ing the  summer  months. 

The  approach  to  Patchogae  Biver  by  water  is  through  Fire  Island 
Inlet,  and  tiiwce  by  a  rather  crooked  course  for  some  14  miles  through 
Great  Soath  Bay.  The  depth  through  the  bay  and  up  to  within  a  half 
mile  of  the  river's  month  is  about  8  feet  At  the  mouth  of  the  river 
the  natural  depth  shoaled  up  to  about  2  feet,  which  depth  could  be 
carried  np  to  the  village  landings. 

The  mean  rise  of  tide  at  Patchogae  Biver  is  1.1  feet. 
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PBOJECT  FOB  XHPBOTBHENT. 

Under  the  proTiaions  of  the  river  and  harbor  act  of  1880  a  snrrey  of 
Patchogne  Biver  was  made^  and  vith  the  report,  printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  Ibr  1881,  page  674,  were  presented 
plans  and  estimates  for  making  a  6-foot  channel  np  the  riyer,  at  an 
estimated  cost  of  $42,320.  Ko  appropriation  was  made  for  carrying 
out  this  work. 

In  1386  another  examination  was  made,  under  anthority  of  the  river 
and  harbor  act  of  that  year.  The  report  on  this  examination,  printed 
in  the  Annual  Keport  of  the  Ohief  of  Engineers  for  1887,  page  759, 
presented-  a  project  for  improvement,  which  was  adopted  in  1890,  when 
appropriation  was  made  by  Congress  for  beginning  the  work.  This  proj- 
ect consists  in  dredging  to  make  a  channel  60  feet  wide  taid  6  teet  deep 
at  mean  low  water  from  Great  South  Bay  to  the  head  of  navigation,  a 
distance  of  about  5,000  feet,  and  in  protecting  it  fh>m  westerly  storms 
by  a  jetty  1,700  feet  long,  at  a  total  estimated  cost  of  $40,000. 

Up  to  Juljr  1, 1896,  the  jetty  had  been  bnilt  to  a  length  of  1,340  ffaet, 
terminating  in  ^  feet  of  water.  The  dredged  channel  had  been  made 
3,524  feet  long,  being  within  1,400  ^t  of  the  TOojeoted  limit;  the  deptti 
was  6  fset  at  mean  low  water  and  the  width  w  feet  or  over. 

Harbor  lines  for  Patchogne  Biver  were  established  by  the  Secretary 
of  War  January  17, 1894. 

A  sketch  of  Fatchogue  Biver  was  printed  in  the  Annual  Beport  of 
tJie  Chief  of  Engineers  for  1893,  page  984. 

OPBBATIONS  DUBma  THE  PI80AI.  TEAB  BNDIKO  JtmB  30,  1897. 

Under  the  appropriation  of  $13,000  for  oompletang  Uie  project,  made 
by  the  river  and  harbor  act  of  1896,  after  dnly  advertising  for  pro- 
posals a  contract  for  dredging  about  1^,000  cubic  yards  of  material  and 
for  completing  thejetty  was  entered  into  with  Kaufknan  Simon,  of  New 
York  Gity;  contract  dated  September  8, 1896,  approved  by  the  Chief 
of  Engineers  September  12,  1896,  and  expiring  November  30,  1896. 
The  price  tor  dredging  was  23  cents  percnbic  yard,  prism  measurement, 
and  for  repairing  and  extending  the  jetty,  $2.60  per  cubic  yard  of  rip- 
rap delivered  and  placed  in  the  jetty.  This  contract  was  extended  to 
April  30,  1897,  and  subsequently  to  June  20, 1897. 

The  contractor  began  work  upon  extending  and  enlarging  thejetty 
in  October,  1896,  the  first  stone  being  placed  October  7 ;  this  part  of 
the  contract  was  completed  Decemb^  18,  1896,  2,266.23  cubic  yards 
of  stone  being  placed.  The  jetty  was  extended  360  feet,  making  its 
total  length  1,700  feet,  and  425  feet  of  the  previously  bnilt  work,  which 
had  settled,  was  built  up  to  about  2  feet  above  high  water  mark. 

Dredging  under  this  contract  was  begnn  May  10,  1897,  using  a 
pumping  plant  and  depositing  the  excavated  material  upon  shore 
through  iron  pipes  of  abont  21  inches  diameter.  Up  to  the  close  of 
the  fiscal  year  the  channel  of  6  feet  depth  had  been  extended  to  the 
head  of  the  harbor  with  width  of  60  feet,  except  at  the  upper  end, 
where  it  was  made  100  feet  to  permit  vessels  being  turned  about.  The 
contract  is  not  yet  completed.  The  amount  removed  to  June  30. 1897, 
is  about  10,098  cubic  yards,  prism  measurement,  approximately,  the 
precise  amount  to  be  determined  by  soundings  taken  npon  completion 
of  work. 
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FBBSEHT  OOITDITION  OF  lUPBOVEMEnT. 

Hie  jetty  is  1,700  feet  long,  with  the  top  3  feet  wide  and  2  feet  above 
high  water  level.   It  is  in  good  condition. 

The  channel  has  been  made  6  feet  deep  at  mean  low  water  and  60 
feet  wide  or  over  from  Great  Soath  Bay  to  within  80  feet  of  the  harbor 
lines  at  the  head  of  the  harbor;  at  the  upper  part  it  has  been  made  40 
feet  wider  to  allow  of  turning  vessels  around,  and  parts  of  the  inter- 
mediate channel  have  been  widened  by  private  parties. 

PROPOSED  OPEBAHONS. 

With  the  available  fiinds  shoals  will  be  removed  ftom  the  previously 
dredged  channel  and  the  project  will  be  completed. 
No  farther  work  is  proposed. 

Patohogue  River  is  in  the  collection  district  of  Nev  York.  The  nearest  light-honae 
ia  at  Fire  Island  Inlet,  14  miles  sonthvest.  The  nearest  work  of  defense  is  Fort 
Hftle,  New  Haven  Harbor,  Cont.ecticnt,  abont  35  miles  in  a  direct  line  northward. 

Money  statement 

Jnly  1, 1896,  balance  anexpended   $U,  439.  S2 

June  30, 1897,  amount  expended  during  fiscal  year   8, 471. 35 

Jnly  1, 1897,  balance  nnexpended   5, 968. 47 

Jnly  1, 1897, ontsUndlng  liabilities   $1,963.49 

Jnly  1, 1897,  amount  covered  by  nncompleted  ooatraota   S,  437. 46 

  6,890.96 

Joly  1, 1897,  balance  available   667. 62 

Appropriations  for  improving  Patchogne  Biver,  New  York,  have  been 
made  as  follows: 


Coutrootiiig  ittHty  Htd  diedglng- 
Bndclng  


DndglitgaiHlJet^. 


Date.      '  AmonDt. 


Sept.  19, 16M 
Jnly  IS,  189S 

JnK«  8,1M 


8,000 
4,000 
18,000 


41,000 


^hatract  of  propotah/or  improviHg  PaUAogne  River,  New  York,  opened  hr  Jfiy.  H.  M. 
JAmm,  Carpt  t(fB»gineer;  at  New  York  City,  Angutt  S4, 1S96, 


NuM  ud  MldrM  of  bidder. 


Joseph  BaUey,  FstthoKne,  N.  T. . . . 
KMiftnu  Simon,  Neir  York  Ci^. . 
B.  ft  E.  S.  Bolden,  Hartfoid,  Conn. 

r.  &  WhltoiMQ,  IsUp,N.T  

A.S.  aBiltb,IsUp,K.Y  


Oredjclnf  (^on 
nipaeiuemeot). 


Jetty,  etc 


Prioe 
per  eaUo 
yard. 


•90.33 


.M 


Ammntto 

be  removed'  Price  per 

under    |  ton. 
prioe  Ud. 


OvbUydt. 


1ft,  217 


«3.«0 

2.78 


•.72S 
1I,00» 


Total  bid. 


*7.800 
5,190 
8,100 


sLoweet  bids. 
Amonnti  avdlaUoi  DredKinK,  08,600;  Jetty,  eto.,  «8,0D». 


b  Par  onbk)  yard. 
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Contract  in  force  during  theflaeal  year  ending  June  30,  1897. 

Contract :  I>redging  abont  25,000  cnbic  yards,  at  23  cents  per  cubic  yard,  prism 
meaanrement,  and  repairing  and  extending  jetty,  aboat  2,000  cnbic  yards  of  riprap, 
at  92.60  per  cabio  yard,  delivered  and  placed.  Name  of  contractor,  Kaufinan  Simon, 
of  New  York  Ci^;  date  of  contract,  September  8.  1896;  date  of  approval,  .Septem- 
ber 1^1896;  date  of  beginning  work,  October  7,1896;  date  of  oxpiration, November 
30, 1896;  extended  to  April  30, 1897,  and  snbaequently  to  Jane  20,  1897. 


COHiraitCIAL  RTATIflTICS  FOR  THF.  CALENDAR  YEAR  1896. 


ArrivaXt  and  depariwtei  of  vemela. 
[Draft  2  to  »  *  feet,  tonnage  8  to  360  tons.] 


Xindof  veMeL 

Kamber 
of  round 
trlpt. 

Aggregate 
tonnage  of 
allteipa. 

1.200 
7,200 

68,500 
70,000 
140,000 

i200 

12.600 

278.500 

*  Tesaela  of  0  feet  draft  cau  not  come  into  the  river  irithoat  llghtoring. 
Fr^kt  reoHred  and  ahipped  bjf  water. 

Artiolee. 

Tons. 

0,500 
90.000 
16,000 

16,000 
6.000 
6,000 

Katimated 
value. 

Kecelved : 

$57,000 
2,225.000 
100.000 

660,000 
170,000 
80,000 

Shipped: 

Fish  and  ilialUUh  

143,600  '  3,Sra,000 

 1  .  

Vessels  bnilt  during  1896,  abont  40;  2  to  75  tona,  VeBHelB  repaireil  during  1896, 
abont  375  ;  2  to  300  tons. 

The  above  figurei  show  an  increase  in  freight  over  the  amount  reported  for  1895 
(129,485  tons)  of  14,015  tons. 

No  new  lines  of  transportation  are  reported  as  established  since  July  1,  1896. 


F  IX. 

IMPROVEMENT  OF  BROWXH  CREEK,  SAYVILLB,  LONG  ISLAND,  NEW  YORK. 

Browns  Greek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  tbe  south  shore  of  Long  Island,  and 
emptying  into  Great  Sontn  Bay  abont  11  miles  northeast  of  Fire  Island 
Inlet.  From  Fire  Island  Inlet  to  the  vicinity  of  Browne  Greek  there 
is  a  rather  crooked  channel  of  8  feet  available  depth.  The  original 
entrance  to  the  creek  was  crooked,  narrow,  and  shifting.  Its  depth  at 
mean  low  water  was  about  0.4  foot.  In  the  stream  itself  the  mean  low 
water  level  was  firom  0^  to  1.3  feet  higher  than  low  water  in  Great 
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South  Bay,  and  the  channel  depth  from  zero  to  3  iiaet  belov  lov  water 
in  the  bay.  The  width  of  the  stream  from  the  bay  to  the  highway 
bridge,  about  5,000  feet,  averages  77  feet.  Its  course  lies  throngh  a 
marsh  from  one-fourth  to  one  half  mile  in  width,  separated  from  the 
bay  by  a  low  and  narrow  beach.  In  its  natural  condition  this  stream 
was  not  available  for  any  purpose  of  navigation. 

Tlie  i>ernianent  x>opulation  of  Sayville  is  said  to  be  3,500. 

Tine  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  highway 
bridge,  except  in  dry  seasons,  it  is  scarcely  noticeable. 

PROJECT  FOB  lUFBOTEMEIfT. 

In  pursuance  of  the  river  and  harbor  act  of  1888,  a  snrrey  of  Browns 
Greek  was  made,  the  report  upon  which,  printed  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1891,  page  669,  presented  a  plan  for 
improvement.  This  was  adopted  under  the  river  and  harbor  act  of 
1890,  which  made  an  appropriation  for  beginning  the  work.  The  project 
consists  in. securing  a  harbor  where  fishing  boats  can  lie  in  rough 
weather,  by  widening  and  deepening  the  creek  up  to  the  highway 
bridge,  making  it  4  feet  deep  at  mean  low  water  and  100  feet  wide,  with 
2  feet  greater  depth  at  the  entrance,  and  in  protecting  the  entrance 
channel  by  jetties  on  either  side,  the  west  jetty  to  be  1,^0  feet  and  the 
east  jetty  1,400  feet  long.  The  jetties  were  designed  to  be  of  riprap, 
the  top  3  feet  wide  and  1  foot  above  high  water.  The  channel  above 
the  month  of  the  creek  was  intended  to  follow  only  approximately  the 
crooked  course  of  the  natural  stream. 

Up  to  July  1, 1806,  the  west  jetty  had  been  built  402  f^  long  and 
the  east  jetty  438  feet.  The  diaunel  had  been  made  4  feet  deep  at 
mean  low  water  and  100  feet  wide  for  a  length  of  1,893  feet,  beginning 
at  the  4-foot  curve  in  the  bay  and  extending  1,400  feet  inside  the  shore 
line. 

A  sketch  of  Browns  Greek  was  printed  in  the  Annual  Beport  of  the 
Ghief  of  Engineers  for  1894,  page  710. 

OPEBATIONS  DTTEIKa  THE  FISCAL,  YEAR  ENDING  JUNE  30,  1897. 

Under  the  appropriation  of  $4,000  made  by  the  river  and  harbor  act 
of  1896,  a  contract  was  entered  into  with  Kaufman  Simon,  of  Kew 
York  City,  for  dredging  abont  23,000  cnbic  yiurds,  prism  measurement, 
at  15  cents  per  cubic  yard;  contract  dated  Septembers,  1896,  approved 
by  the  Ghief  of  Engineers  September  12, 1^,  and  expiring  Novem- 
ber 30, 1896.  Under  authority  of  the  Ghief  of  Engineers  the  contract 
was  extended  to  April  30, 1897. 

Dredging  was  begun  September  29, 1896,  and  continued  until  Novem- 
ber 2, 1896,  when  the  contractor  suspended  work  on  the  ground  that 
bis  plant  was  not  a<1apted  to  the  conditions;  the  material  dr&Ag&A  dur- 
ing the  period  amounted  to  somewhat  over  5,000  cubic  yards:  it  was 
not  disposed  of  in  the  manner  required  by  the  contract,  and  at  the 
date  of  suspending  work  a  considerable  part  had  already  run  back 
into  the  channel,  therefore  no  payment  for  the  work  was  made. 

Dredging  has  not  yet  been  resumed. 

PBESENT  CONDITION  OF  lUPBOTEHENT. 

The  west  jetty  is  492  feet  long,  and  the  east  jetty  438  fiaet  long,  both 
with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  portly 
covered  at  the  shore  end  by  accretion.  They  are  in  mk  eonditiim. 
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The  dredged  channel  is  1,893  feet  long,  with  fhll  depth  of  4  feet  at 
mean  low  water,  for  100  feet  width.  About  1,400  linear  feet  of  the 
channel  lies  inside  the  shore  line,  and  is  freqaently  used  for  night  and 
winter  anchorage  by  small  oyster  boats.  Private  canals,  aggregating 
1,525  feet  in  length,  have  been  dredged  into  the  marsh  on  the  east  side 
m  the  oanal  for  additional  anchorage  and  for  business  purposes. 

PSOPOSED  OPBBATIONS. 

The  available  fimds  and  future  appropriations  will  be  applied  to 
maintahilng  and  extending  the  channel  and  to  completing  the  jetties, 
as  contemplated  by  the  project. 

Browns  Creek  is  in  the  collection  district  of  New  York.  The  nearest  light<bonse 
is  at  Fire  Island  Inlet,  about  11  miles  southwest.  The  nearest  works  of  defense  are 
the  fortifications  at  Willets  Point,  N.  Y.,  about  35  miles  west,  and  Fort  Hale,  Conn., 
about  the  lame  distance  northeastwardly. 

Money  statement, 

July  1,  189^  balance  unexpended     $4,  287. 57 

Jane  30, 1897,  amoant  expended  during  fiscal  year    341. 35 

July  1, 1897,  balance  unexpended   3, 946. 22 

Joly  1, 1897,  amount  covered  by  ancompleted  contracts   3, 390. 00 

July  1, 1897,  balance  available   556. 23 

{Amount  (estimated)  required  for  completion  of  existing  project   21, 000. 00 

Amountt^atoan beprofitabl^ expended  In tiscalyearenufngJuneSO,  1899  10,000.00 
Submitted  in  compliance  with  regniremeots  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improviug  Browns  Creek  hare  been  made  as 
folio  wa: 


Applimtlon. 


Data.      I  Amoant. 


JettiM  Aod  dred|HiiK. 
Dre^ns  

Kot  yet  expended.... 


TMsI 


Stmt.  10,  IBM 
Jolv  18, 1802 
AUK.  IT,  18H 
June  8,18M 


112,000 
5,000 
4,000 
4,000 


2S,000 


Abwtraet  <if  pr<)po$al$  for  dredging  in  Broxonn  Creek,  Jifew  Fork,  opened  by  Maj.  H.  M. 
Jdoma,  Carpe  <tf  Engineer$,  at  New  York  City,  Augtut  S4, 1896. 

[Amouat  avalLible,  (3,600.] 


ZTsme  and  addHta  uf  bidder. 


Kanfinaa  Simon,  N«w  Tork  Cl^«. 
A.  E.  Smith,  I^,  N.Y  


aLowMtUd. 


h  Scow  maaanre. 


PriM 
per  cable 
yard. 


(7«nf«. 
b  IS 


Ifnmberof 
oublo  yards 

to  be  re- 
moved nn- 

der^iiOQ 


28,333 
14.286 


«  Prism  meaanie. 


Cimtraci  in  fone  during  tA«  Jbeal  j/ear  ending  June  SO,  1897. 

Contract  fbr  dredging  about  23,000  cubic  yards,  at  16  cents  per  cubic  yard,' prism 
meaanrement.  Name  of  contractor,  Kaa&nan  Simon,  of  New  York  City ;  date  of  oon. 
tract,  September  8, 1896 :  date  of  approval,  September  12, 1896 :  date  of  beginning 
work,  September  29,  1896 ;  date  of  expiratlfni,  Norem  ber  SO,  1896 ;  extended  to  Apru 
80,  1897. 
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jK««'l%~ed:     

BrickiW^*^     

:2kluBMl«  :,-  



Oyaunef*^   

OLhM   


vklue. 


910,400 
630 
139.990 
36,O0Q 

500 

210,000 
50.000 


80,871  426,520 


"  tianaported  in  TeaselB  m  fbllom : 


-  KindoTveaML 

Knmbto-. 

Dntft. 

Total 
touDftge. 

270 

?to5 

Tont. 

18 

2,160 

20 

a» 

2 

a  tofi 

400 

2,V)e 

The  above  figores  show  an  increase  in  tonnage  of  freights  since  1895  of  50,791  tons. 
So  new  Hues  of  Ixanaportatioa  have  been  eBtablishetraince  July  1, 1896. 


F  la. 

IMPROVEMENT  OP  CANARSIE  BAT,  NEW  YORK. 

Oanarsie  Bay  is  the  northwest  part  of  Jamaica  Bay,  at  and  in  iront 
of  Ganarsie  Landing.  Jamaica  Bay  is  about  6  miles  east  and  west  by 
4  miles  north  and  soath,  connecting  with  the  Atlantic  Ocean  throagh. 
Bo<^way  Inlet,  in  the  Bonth  shore  of  Long  Island.  7  miles  east  from  The 
KanowB  at  the  entrance  to  New  York  Harbor.  Jamaica  Bay  contains 
a  namber  of  scattered  marshy  islands  separated  by  channels  of  different 
depths.  One  of  these  channels,  called  "Big  Channel,"  carries  a  depth 
of  12  feet  at  mean  low  water  up  to  within  three-fourth  of  a  mile  of 
Ganarsie  Landing.  From  this  channel  to  the  landing  the  coarse  was 
over  flats  with  atxtut  ^  feet  available  depth  at  low  tide. 

The  mean  rise  of  tide  is  4.7  feet. 


PROJECTS  FOB  IMPBOTBMBNT. 

The  river  and  harbor  act  of  1878  directed  that  a  snrvey  of  Ganarsie 
Bay  be  made.  It  was  made  the  same  year  aud  the  report  upon  it,  dated 
February  11, 1879,  is  printed  in  the  Annual  Beport  of  the  Chief  of  Engi- 
neers for  1879,  page  400.  The  plan  of  improvement  proiwsed  in  thia 
report  wa^  for  diking  to  form  a  tidal  basin  which  should  fill  and  empty 
within  a  limited  width  and  maintain  a  navigable  channel  between  Can- 
arsie'Landing  and  deep  water  in  *'  Big  Obannel."  The  depfli  and  width 
which  these  works  were  designed  to  maintain  wae  not  stated.  The 
estimated  coet  of  the  diking  for  the  tidal  basin  and  channel  was  $88,000; 
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tite  dikes  to  be  built  of  a  double  row  of  piles  filled  in  witli  stone,  aud 
the  timber  work  to  be  creosoted. 

In  1882,  after  $10,000  had  been  expended  on  diking,  it  was  reported 
that  the  conditions  seemed  favorable  for  maintenance  of  a  dredged 
channel  without  another  dike,  and  in  1883  and  subsequently  the  con- 
struction of  a  tidal  basin  was  abandoned,  and  the  d^th  of  channel  to 
be  obtained  by  dredging  was  fixed  at  Ofeet  below  mean  low  water. 

In  1889  the  project  was  extended  to  include  dredging  a  4-foot  chan- 
nel firom  Town  Dock,  Oanarsie  Landing,  to  "  Island  Ohannel,^  a  distance 
of  about  one-fourth  of  a  mile.  This  ohann^  was  designed  to  divert  piut 
of  the  tidal  current,  which  crossed  the  main  Oanarsie  Ohannel  nearly  at 
right  Bugles,  as  well  as  to  accommodate  a  limited  commerce  which  might 
use  that  route. 

No -change  has  been  made  in  the  estimate  of  cost  The  funds  origi- 
nally designed  fior  diking  will  be  needed  for  dredging  to  maintain  the 

channel. 

The  existing  project  for  this  improvement  is  therefore  to  make  a  chan* 
nel  from  deep  water  in  Jamaica  Bay  to  Ganarsie  Landing,  to  be  6  feet 
deep  at  mean  low  water  and  from  100  to  150  feet  wide,  and  to  protect  it 
by  two  parallel  pile  dikes  near  its  outer  end;  also  to  make  a  channel  4 
feet  deep,  connecting  Oanarsie  Landing  at  Town  Dock  with  Island 
Ohannel.   The  estimated  cost  Is  (88,000. 

Up  to  July  1, 1896,  two  pile  dikes  had  been  bidlt  and  maintained  on 
the  north  and  sonth  sides  of  the  channel  at  its  entrance  into  "  Big 
Ohannel,"  of  lengths  respectively  of  1,068  and  820  feet.  The  east  chan- 
nel from  Oanarsie  lauding  had  been  dredged  100  to  150  feet  wide  and  6 
feet  deep,  and  the  cut  to  connect  with  Island  Ohanuel  had  been  made  4 
feet  deep,  with  width  from  20  to  70  feet. 

A  sketch  of  Oanarsie  Bay  was  printed  in  the  Annual  Beport  of  the 
Ohief  of  Engineers  for  IS&i,  page  670. 

OPICBATIONS  DUBINQ  THE  FISOAI^  TEAS  miDISa  JUVS  30,  1807. 

Under  the  appropriation  made  by  the  river  and  harbor  act  of  189& 
with  a  balance  fix>m  a  previous  appropriation,  a  contract  was  entered 
into  with  Elijah  Brainard,  of  Kew  York  Oity,  for  dredging  about  35,000 
cubic  yards  of  material,  at  28  cents  per  cubic  yard ;  contract  dated  Sep- 
tember 8, 1896,  approved  by  the  Ohief  of  Bngmeers  September  22, 189& 
and  expiring  January  10, 1897 ;  subsequently  extended  to  April  1, 1897. 
Dredging  under  this  contract  was  be^n  September  28, 1896,  fuid  com- 
pleted January  21, 1897,  35,714  cubic  yards  of  material  being  removed 
and  deposited  in  deep  water  2^  miles  sonth  of  Ooney  Island.  The 
channel  from  Oanarsie  Dock  to  "Big  Ohannel,''  Jamaica  Bay,  was 
deepened  by  removing  sboals,  and  restored  to  its  frill  depth  of  6  feet  at 
mean  low  water,  with  widths  from  125  to  150  feet  for  its  entire  length, 
4,200  feet:  and  a  channel  was  dredged  to  connect  the  Oanarsie  Ohannel 
with  the  Gophel  Ohannel  to  the  northeast,  2,200  feet  long,  50  ftet  wide, 
and  5  feet  deep  at  mean  low  water. 

PBBSEXT  OOKDITION  OP  IHFBOVBHinrr. 

The  two  pile  dikes  built  at  the  east  entrance  of  the  main  channel  to 
Oanarsie  Landing  are  in  fair  condition.  The  north  dike  is  1,058  feet 
long,  50  feet  being  a  return  at  the  east  end;  it  is' mainly  of  oreosoted 
timber.  The  channel  face,  for  a  linear  distance  of  20  feet  near  the 
outer  end,  has  been  broken  down  by  the  ice  and  the  stone  filling 
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released.  The  BoatU  dike  ia  820  feet  long;  it  is  not  creosoted  and  many 
of  the  piles  are  worm-eaten. 

The  stone  filling  in  both  dikes  has  settled  slightly. 

The  dredged  cfaaunel  from  Ganarsie  Landing  to  "Big  Channel,'' in 
Jamaica  Bay,  is  125  to  150  feet  wide  with  foil  depth  of  6  feet  at  mean 
low  water;  the  channel  from  the  landing  aoathwestwardly  to  "Island 
Channel,"  dredged  4  feet  deep,  has  shoaled  a  foot  or  more.  The  channel 
connecting  with  the  "Gophel  CluumeP  is  6  feet  deep  and  about  50fbet 
wide. 

PBOPOBED  OPBBATIONS. 

Future  appropriations  will  be  applied  to  keeping  the  dikes  in  repair 
and  to  maintaining  and  widening  the  dredged  channels.  Bxo^t  for 
widening  the  dredged  channels  in  places,  the  prefect  for  improvement 
is  completed. 

Canarsle  Bay  is  in  the  collection  district  of  New  York.  The  neareat  light-house 
is  on  the  weiit  end  of  Coney  Island,  about  7  miles  to  the  sonthwest.  The  nearest 
worlc  of  detinue  is  Fort  Hwiilton,  New  York.  Harbor. 

Mortejf  ttatement 

Jnly  1, 1896,  balance  nne^oded  $11, 804. 89 

Jnne  9D,  1897,  amount  expended  during  flseal  year   11, 375. 48 

Jnly  1, 1887,  balance  nnexpeuded   529:41 

f  Amount  (estimated)  required  for  completion  of  existing  project   23, 000. 00 

J  Amount  that  can  Vie  prontably  expendeaiu  fiecal year  ending  June  SO,  1899  10, 000. 00 
]  Submitted  in  compliance  with  reqnirementB  of  sections  2  of  rirer  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

Appropriations  for  improving  Canarsie  Bay,  liTew  Tork,  have  be^ 
made  as  follows: 


ApfdleKHon. 


Gonstmcting  north  dik«,  aboat  l,no  feet  

Dredgiog  eut  chamne],  repsiriDg  north  dike  with  crib  at  east  end. 

Dredging  eut  chui&el,  extending  north  dike  60  feet  

Dredging  eutchuinel,  baildlne  aontb  dike  890  feet  

Dredging  eut  ftnd  sonthweet  eiiAnnela  

Dredging  east  channel,  repair*  north  dike  

Dredging  east  and  aoatbweatohannela  

Kepalra  of  dfka,  dradclnjr  

DiiSging  ....TT..?.  


Date. 


Total. 


Jane  14,1880 
Uar.  S,  1881 
2,1882 
5, 1884 
5,188S 
11. 1888 
19,1890 
U,  1802 
17,1804 
5,1800 


AmoanL 


$10,000 
6,000 
3,000 
S,000 
10.000 
10,000 
6.000 
B.000 
3,000 
10,000 


«6,O00 


Abttruct     propoaala  for  drtdging  in  Canartie  Bag,  New  York,  opened  fty  MaJ,  B.  M. 
Adama,  Corp§  of  Eni/inMra,  New  York  City,  Augiut  U,  1896. 

[AMonnt  sraUable,  «10,000.] 


Karne  and  wlilTSii  «f  bidder. 


Price  per 
oabu) 
yard, 
■cow 

moaea  re- 
men  t. 


Nomberof 
Bubio  j-arda 

to  be  re- 
moved nn- 

der  price 
bid. 


£lilah  Bratnard,  New  Tork  City  a. 
A.XSmith,  laUp,  N.  T  


86,714 

as.aM 


aBeooBmandad  fbr  aoMptanoa, 
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Contract  inforot  during  tkejl»eal  y«ar  ending  Jun«  SO,  1897. 

ContTMt :  Dredging  »bont  35,000  oubie  yards,  at  28  oenta  per  cabio  yard,  measured 
in  8COW8.  Name  of  contractor,  JBllJab  Brunard,  of  New  York  City:  date  of  contract, 
September  8,  1896:  date  of  approval,  September  23,  1896;  date  oi  begiiming  work, 
September  38, 1896;  date  of  eviration,  Janauf  10,  1897,  extraided  to  April  1, 1897. 


COHXEBGUI.  STATISTICS  FOR  THB  CAUNDAS  TUX  1896. 


'  Axtioiea  rwoelvod  utd  shipped  bj  wMer. 

Tone. 

Esti- 
mated 
▼eliie. 

39,837 

15,850 
6,000 

«3«O,O0D 
53,875 
14,000 

60,  on 

427,175 

XbtdofTaMaL 

Number. 

Avenge 
draA: 

Avenve 
toBsege. 

IS 
110 

10 

Fett. 

P 

Ton; 

W 
18 
ISO 
4 

US  1  S| 

S20 

The  above  fiffnies  show  a  decrease  in  the  amonnt  of  commeroe  of  98,477  tons  nnder 
that  reported  lor  1896,  doe  chiefly  to  tbe  omission  of  shipments  from  Ban«D  Island, 
which  were  incladed  heretofore  in  the  statistics  pertaining  to  Canarsie  Bay. 

A  new  line  of  transportation  was  o^ned  to  Bergen  Beach  in  1896. 

The  principal  ose  of  the  channels  in  Canarsie  Bay  was  for  the  transportation  of 
abont  760,000  passengers  to  and  tsom  the  summer  reatnts  on  Bookaway  Beach,  Bevgen 
Beaoh,  and  BaiBe  Bar. 


F13. 

IMPEOVEMENT  OF  BAY  BIDGE  CHANNEL,  THE  TEIANGULAR  AKEA  BE- 
TWEEN BAY  BIDQE  AND  BED  HOOK  CHANNELS,  AND  BED  HOOK  AND 
BUTTEBMILK  CHANNELS,  IN  TBE  HABBOB  OF  NEW  YOBK. 

The  main  channel  from  the  Narrows  to  the  East  BiTor,  New  York 
Harbor,  passes  to  the  west  and  nortliweBt  of  GoTemors  Island.  It  has 
natural  depths  of  35  feet  or  over  and  generally  an  ample  width.  There 
is  an  eastern  channel  which  skirts  the  Brooklyn  water  front,  extending 
northwardly  from  Bay  Bidge,  crossing  Gowanns  Bay,  rounding  Bed 
Hook,  and  thence  by  way  of  Bottermilk  Channel  connecting  with  the 
Bast  Biver.  The  lower  part  of  this  channel  from  Bay  Bidge  to  Erie 
Basin  had  natural  depths  of  from  7  to  12  feet.  Opposite  Gowanas  Bay 
it  was  separated  from  the  main  channel  of  the  harbor  by  a  large  shoal 
of  about  9  feet  depth ;  the  uppCx  part  had  a  depth  of  26  feet  in  a  cban^ 
nel  300  feet  wide  or  more,  but  m>oked,  and  on  account  of  tiie  rapid  car- 
rent  and  tbe  large  amount  of  traffic  in  and  near  its  juucldon  with  the 
East  Biver  it  was  formerly  regarded  as  one  of  the  most  difficult  places 
to  navigate  in  New  York  waters.  The  line  of  docks  along  the  water 
front  of  this  east  channel,  and  especially  in  the  upper  part,  from  tbe 
Brookljrn  Bridge  to  Bed  Hook,  ia  one  of  the  moat  important  in  New 
York  Harbor. 

FBOJBOTg  FOB  nCFBOTEHBNT. 

Prior  to  1896  this  improvement  was  carried  on  under  two  ueparate 
titles:  Improvementof  Buttermilk  Channel,  New  York  Harbor,  whicb 
incladed  the  removal  of  Battermilk  and  Bed  Hook  shoalB,  and  improve- 
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meat  of  Gowanas  Bay,  Kew  York  Harbor,  vhich  included  Bay  Bidjpe 
and  Bed  Hook  channels  and  the  triangdlor  area  between  them,  and 
also  Gowanns  Greek  Ghannel. 
In  1872  a  survey  of  Buttermilk  Ghannel  was  made,  and  nndw  the 

rirer  and  harbor  act  of  1880  a  project  was  adopted  for  removitig  the 
eastern  part  of  the  north  shoal,  called  Buttermilk  Shoal,  to  a  depth  of 
26  feet  at  mean  low  water.  The  project  was  subsequently  extended  to 
include  the  removal  of  the  entire  shoal,  which  was  nccomplished  July 
3, 1^1,  at  a  total  cost  of  $321,000;  the  amount  dredged  from  this  shoal 
was  1,269,484  cubic  yards.  In  1890  a  preliminary  examination  of  But- 
termilk Channel  was  made,  and  under  the  river  and  harbor  act  of  1892 
a  project  was  adopted  for  removing  the  south  shoal,  Ked  Hook  shoal, 
to  a  depth  of  26  feet  below  mean  low  water,  estimated  to  require  the 
removal  of  1,484,048  cubic  yards  of  sand  and  small  bowlders  overlying 
clay,  at  a  total  cost  of  $529,000,  of  which  $35,000  from  previous  appro- 
priations remained  available.  This  plan  did  not  contemplate  dredging 
nearer  to  the  dock  line  than  50  feet,  thus  widening  the  natural  channel 
by  about  1,000  feet. 

Up  to  July  1, 1896,  under  this  project,  519,954  cubic  yards  had  been 
dredged  from  Bed  Hook  Shoal,  cutting  off  the  outer  end  of  the  shoal 
and  widening  the  2ti-foot  channel  by  6^  feet 

A  survey  of  Gowanus  Bay  was  made  in  1880,  and  under  the  river 
and  harbor  act  of  1880  a  project  for  improvement  was  adopted  which, 
as  modified  by  the  river  and  harbor  acta  of  1890  and  1894,  consisted  iu 
dredging  Red  Hook  Channel  {from  Erie  Basin  entrance  to  the  foot  of 
Henry  sti-eet)  to  a  width  of  400  feet  and  depth  of  26  feet  at  mean  low 
water;  Gowanus  Greek  Channel  (from  Henry  street  to  Percival  street) 
to  a  width  of  250  feet  and  depth  of  21  feet;  Gowanus  Canal  (from  Per- 
cival street  to  the  Hamilton  Avenue  Bridge)  to  a  width  of  200  feet  and 
depth  of  18  feet;  Bay  Bidge  Chuin^  (from  Henry  street  and  Twenty- 
eighth  street  to  the  26-foot  curve  opposite  Bay  Bidge)  to  a  width  of 
8IW>  feet  and  depth  of  26  feet;  and  the  triangular  area  between  Bay 
Bidge  and  Bed  Hook  cfaaDuels  to  a  maximum  width  of  900  feet  and 
depth  of  26  feet  The  total  estimated  cost  of  this  work  was  $1,124,400. 
Under  this  project,  up  to  July  1, 1896,  Bed  Hook  Ghannel  had  been 
made  200  feet  wide  and  26  feet  deep,  an  additional  150  feet  of  width 
being  made  21  feet  deep;  Gowanus  Creek  had  been  made  21  feet  deep 
between  the  harbor  lines;  Gowanus  Canal  had  been  made  12  feet  deep; 
Bay  Bidge  Channel  had  been  made  175  to  200  feet  wide  and  26  feet 
deep,  and  an  additional  width  of  175  to  200  feet  had  been  made  21  feet 
deep.   No  work  had  been  done  upon  the  triangular  area. 

By  the  terms  of  the  river  and  harbor  act  of  1896  the  Bay  Bidge  and 
Bed  Hook  chuinelB,  the  triangular  area  between  them,  and  the  Butter- 
milk Channel  were  consolidated  into  one  improvement^  together  with  a 
small  improvement  of  Gowanus  Canal,  and  the  project  for  this  work 
-  now  consists  iu  dredging  channels  of  26  feet  depth  at  mean  low  water, 
with  widths  as  follows:  For  Bay  Bidge  Channel,  800  feet;  for  the  tri- 
angular area  between  Bay  Bidge  and  Bed  Hook  channels,  maximum 
width  900  feet;  for  the  Bed  Hook  Channel,  400  fact;  for  Buttermilk 
Channel,  at  Bed  Hook  Shoal,  1,000  feet,  and  for  dr&dging  Gowanus 
Canal  from  Percival  street  to  Hamilton  Avenue  Bridge  to  the  extent 
of  $5,000,  at  a  total  estimated  cost  of  $837,000. 

Harbor  lines  iu  Gowanus  Bay  and  Buttermilk  Channel  were  estab- 
lished by  the  Secretary  of  War  March  4, 1890.  These  harbor  lines  in 
the  Gowanus  Creek  Channel  were  slightly  modified  by  act  of  Congress 
passed  Jnne  3, 1896. 
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OPBEATIONS  DUBINa  THE  FISOAi  YBAR  ENDING  JUNK  30,  1897. 

Under  the  terms  of  the  river  and  harbor  act  of  June  3, 1896,  which 
appropriated  $200,000  for  this  work,  authorized  the  making  of  con- 
tract for  completion  of  the  project  at  not  to  exceed  the  estimated 
cost,  and  provided  that  $5,000  of  the  appropriation  then  made  should 
be  applied,  to  dredging  in  Gowanns  Canal,  after  due  advertisement 
a  contract  for  this  work  was  entered  into  with  the  W.  H.  Beturd  Dredg- 
ing Oompanv,  under  date  of  October  6, 1896,  approved  by  the  Chief  of 
Engineers  October  15,  1896.  This  contract  provides  for  dredging  in 
Bay  Bidge  Channel,  in  the  triangular  area  between  Bay  Bidge  and  lied 
Hook  channels,  in  Bed  Hook  Channel,  and  in  Go  wanus  Canal,  an  amonnt 
estimated  at  3,000,000  cubic  yards,  more  or  less,  at  the  rate  of  14  cents 
per  cubic  yard,  measured  in  scows ;  also  for  dredging  on  Bed  Hook  Shoal, 
estimated  at  1,000,000  cubic  yards,  more  or  less,  at  the  rate  of  21  cents 
per  cubic  yard,  measnred  in  scows.  It  further  provides  that  whenever 
funds  are  available  for  work  the  engineer  officer  shall  notify  the  con- 
tractor in  writing,  shall  indicate  the  work  to  be  done,  and  assign  a  rea- 
sonable date  for  completion  thereof,  but  not  such  as  to  require  the 
removal  of  more  than  150,000  cubic  yards  of  dredged  material  per 
month.   In  accordance  therewith  the  contractors  were  notified  October 

16. 1896,  immediately  ailter  approval  of  the  contract,  that  tbe  amount 
of  work  to  be  done  with  the  funds  then  available  would  be  about 
1,170,000  cubic  yarda,  and  that  it  must  be  completed  by  Jnne  30,  ISdl, 

Dredging  under  this  contract  was  began  October  20, 1896,  and  up  to 
June  30, 1897, 872,617  oabio  yards  of  material  had  been  dredged— 33,011 
cubic  yards  were  removed  from  Gowauus  Canal,  making  tbe  channel  18 
feet  deep  at  mean  low  water,  with  widths  of  55  to  155  feet,  from  Perci  val 
street  to  a  point  50  feet  below  the  Hamilton  Avenue  Bridge;  the  rest, 
839,606  cubic  yards,  was  removed  from  Bay  Bidge  Channel. 

Below  Forty-third  street,  Brooklyn,  the  channel  was  widened  by 
about  600  feet,  making  it  800  feet  wide;  above  Forty-third  street  it  was 
widened  by  70  to  100  feet,  making  it  270  feet  wide,  with  a  full  depth  of  26 
feet  at  mean  low  water;  above  Forty- third  street  an  additional  width 
of  from  200  to  400  feet  has  been  dredged  about  15  feet  deep,  as  a  pre- 
liminary to  making  the  full  required  depth. 

By  act  of  Congress  of  June  4,  1897,  $360,000  was  appropriated  for 
continuing  this  work.   The  contractors  were  accordingly  notified  June 

18. 1897,  ^at  the  amount  of  the  work  to  be  done  with  these  additional 
funds  was  about  2,150,000  cubic  yards,  and  that  the  date  assigned  for 
its  completion  was  October  31, 1898. 

The  prices  for  work  under  the  contract  are  somewhat  lower  than  the 
original  estimates,  and  the  entire  work  contemplated  under  the  contract 
and  the  project  can  be  completed  for  $680,000. 

PBBSBNT  OONDITION  OF  EffPBOYBMENT. 

Bay  Bidge  Channel  has  been  made  26  feet  deep  at  mean  low  water 
and  800  feet  wide  ftom  the  26-foot  curve  opposite  tbe  Bay  Bidge  docks 
up  to  Forty-third  street,  Brooklyn,  a  distance  of  about  5,000  feet; 
above  this  point  it  has  been  made  270  feet  wide.  The  triangular  area 
between  Bay  Bidge  and  Bed  Hook  channels  has  not  been  dredged. 

Bed  Hook  Channel  has  been  made  26  feet  deep  and  200  feet  wide,  an 
additional  width  of  150  feet  having  been  made  21  feet  deep. 

Buttermilk  Channel  has  been  made  the  full  depth  and  width  at  the 
upper  end;  at  the  lower  end  600  feet  width  has  been  dredged  from  the 
channel  Bide  of  Bed  Hook  Shoal. 
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PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force,  and  vith  saoh  appropriations  as 
may  be  made  from  time  to  time,  the  project  will  be  completed. 

These  channele  aro  in  the  oolleGtiou  dietriot  of  N«v  York,  of  vhieli  New  York 
City  is  the  port  of  entry.  The  nearest  ligbt-hoaseiB  the  Statue  of  Liberty  Enlight- 
ening the  World,  on  Bedloes  bland,  about  11  miles  west.  The  nearest  work  of 
defense  is  Fort  C^ombns,  OoTemors  IslMid,  New  York. 

Money  gtat&menU. 

BAY  KIDOB  CHANmL,  TBK  TBIANGULAK  ABKA  BSTWUEN  BAY  BIStOE  AND  BID  HOOK 
CRAHNBL8,  AND  KBO  HOOK  AND  BnTTBRUIUC  CBANinLS. 

July  1,  1896,  balance  unexpended  $200,000.00 

Amonnt  appropriated  by  sundry  civil  act  approved  Juiw  4, 1^   350, 000. 00 

650,000.00 

June  30,  1897,  amount  expended  during  fiscal  year   94,489.69 

July  1, 1897,  balance  unexpended  ,   455,560.31 

July  1, 1^  outBtandlng  Uabilities  «3S^eS3.71 

July  1, 1887,  amonnt  oovered  by  onoompleted  oontraots          376^  266. 16  ^  ^  ^ 

July  1, 1897,  balance  available   45, 682.  U 

r Amonnt  (estimated)  required  for  completion  of  existing  project   130, 000. 00 

J  AmountUiatoanbeprontabl^expendedinflscalyearending  Jtme3D,1899  130, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

CHANNXL  IN  GOWANCS  BAT,  NBV  TOBK. 

July  1^  1896,  balance  unexpended   91, 160. 88 

June  30,  188t,  aau)unt  expended  dniing  flsoal  yesc   101. 86 

Julyl,  1887,  balance  unexpoided.....   -  1,069.00 

BUTTERMILK  CHANNEL,  NEW  TORX. 

July  1, 1896,  balance  unexpended   $2, 699. 82 

June  30, 1897,  amonnt  expended  during  flsoal  year   313. 50 

July  1, 1897,  balance  unexpended   2, 387. 32 

Appropriations  for  improving  Bay  Bidge  and  Bed  Hook  channels, 
and  the  triangular  area  between  them,  and  Buttermilk  Ohannel,  New 
York  Harbor,  hare  been  made  as  follows : 

Fur  preeUnu  prnf«tt$. 


Apidloatlon. 

y  •  ■ 

Aaunmt. 

Buttermilk 
ChantiAl,  in. 
oludlng  But- 
termilK  utd 
Bed  Hook 
Bhoala. 

Bed  Hook. 
andGowiuias 
Creek  ohao- 
aels. 

Jane  14,  ItlSO 
Mftr.  4,1881 
Aug.  3,1882 
July  S.1884 

980,000 
60,000 
•0,000 
10,000 

se,2M 

100,000 

$40,000 

20,000 

s,ooa 

7,600 
60,000 
100,000 
118,600 
100,000 

Aug.  5,1888 
Ave.  11.188B 
Ke^  19, 18H 
JuTTl8,18n 
Atig.lT,18H 

101^  GOO 
fiO,O0D 

<»S,3B0 

100 

611,100 

496,350 

•41,100 

Total  for  provloua  pn^ooto,  Including  dredging  in  Qowwnns  Cwud,  fl,UT,<n. 
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■AppilcrtiMi. 

Date. 

AnuKDit. 

June  3,18M 
Joiw  4,18»7 

1200,000 
S»,OOD 

S«,000 

Ab$tract  of  propotaU  for  drtdging  in  Bay  Ridge  Channel,  tht  trUmgular  area  bo^Men 
Bay  Ridge  and  Bed  Hook  okannele,  in  Bed  Hook  and  Sut^rmilk  ekannele,  and  in  Oowanua 
Canal,  Jiev  York,  opened  by  Maj.  H.  M.  Adamt,  Corpe  of  Engineert,  at  Hem  York  CUw, 
B^tmher  $Sf  2896. 

[ Anonnt  mfiSktii»,  tl70,000.] 


No. 

"Stmb  and  mMmh  of  bidden. 

Dredging  In  Bat 
BIdge  Cluuinel,  b 
trUngolRT  vek  be- 
tween B«y  Ridge 
and  Red  Hook  otuui- 
nels,  in  Bed  Hook 
Channel  and  in  Go- 
wmnns  Cuial 
<3,000.CN»  oubio 
j«rda). 

Dredztng  OB  the 
S«]  Hook  Shoal, 
Buttennilk  Ch*n- 
nel  (1,000,000  onblo 
yarda). 

Total  for 
entire 
work. 

Frloe 
percnblo 
7»Td. 

Total 

bid. 

Price 
peronbie 
yard. 

Total 

bid. 

1 
1 

8 

The  W.  H,  Boiid  Dndglnc  Co.,  ITow  Yoik 

Omtf. 
14 
SI 
1« 

•420,000 
880,000 
180,000 

Ctmto. 
31 
21 
IS 

8310,000 
240,000 
S2>,000 

8S30,000 
870.000 
700,000 

tflioweetbldi  (eoonBMndeditoraooeptwwe. 


Contract  in  force  during  thejtaoal  yeaf  ending  June  SO,  1S97. 

Contrftot  for  dred^og  aboat  3,000,000  onbio  yards  ftom  Bay  BtdK«  Cbaonel,  the 
triMBgnlar  H«a  betwoen  Bay  Bidgo  and  Bed  Hook  ohanneU,  fkcom  Bed  Hook  ChMiiial 
and  Gowanns  Canal,  at  U  oents  per  oabio  yaid,  meaaured  In  Boowa>,  and  about  1,000,000 
onbio  yards  from  Bed  Hook  Shoal,  Buttermilk  Cbaonel,  at  21  oents  per  cnbio  yard, 
measored  in  scows.  Name  of  contraotor,  The  W.  H.  Beard  Dredging  Co.,  Now  York 
City;  date  of  contract,  October  6,  1896;  date  of  approval,  October  lo,  1886;  date  of 
bei^ning  work,  October  20,  1896 ;  expiration  of  oontract,  indefinite ;  the  conlxaot 
proTidee  fior  oompletioa  of  the  projeot  whenoTor  appiopxlatlona  are  made  for  the 
pnrpoae. 


comnBOiAX.  btatistics  fob  thr  calkhdab  tub  1896. 


Frtigitt  reerived  and  ekifped. 


Amount. 

Eatimatad 
Taloe. 

Baj  Ktdge  Channel  (8ix^-nlnth  to  Twentj-elgbth  street) : 
Bed  Hook  Channel  (Henrr  atreet  to  mouth  of  Erie  Baaln) : 
Bnttermllk  Cbmnal  (Erie  Baaia  to  Atlaatle  aTmtw) : 

3bn«. 
637,200 
90,798 

418,171 
415,184 

0^884,888 

8,196,850 

98, 888, 170 
8,348,100 

1,874,388 
1,880^788 

187.098.800 
164,818,000 

18,881,873 

327.888,708 

BNO  97  71 
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V«$Klt,  not  (MoItHKny  Utg*  or  ferrjfboait. 


Hamber. 


Drmft 


700 
80 
2,268 
17S 


13to20 
10  to  SO 

«t4ll0 


ato2! 
8to20 
4  to  13 


BnUennflk  C^innid  ^KriA  BMin  to  Atlaatia  annua) : 


1.817 
217 
68,006 


18to28 
UtoSS 


Stwm  

Sail  

B»rgfls,eto 


Total 


77,880 


4to28 


The  ahoTe  iDcladea  only  fireight  reoeired  and  shippod  at  tho  docks,  except  in  ease 
of  Red  Hook  Channel,  where  the  fhiight  constats  prtucipallx  of  ooal  in  bargee  which 
are  bronght  to  this  channel,  assembled  in  tows  and  tnken  away. 

In  addition  to  the  above,  2,164,654  tons  of  freight  were  reported  as  passing tliTonxh 
these  channels  into  G«wauu6  Creek  and  Gowanus  Canal,  carried  in  12,909  vessels  tn  4 
to  24  ibet  draft. 


IMPROVEMENT  OF  GOWANUS  CREEK  CHANNEL,  NEW  YORK. 

Gowanas  Greek  was  originally  a  tidal  iulet  in  the  sontbem  part  of  the 
city  of  Brooklyn,  emptying  into  Gowanus  Bay.  This  creek  has  been 
improved  by  the  United  States  as  part  of  the  tmproTementof  Gowanns 
Bay,  and  for  the  purpose  of  the  improvement  the  Gowanus  Creek  Chan- 
nel has  been  defined  as  extending  from  the  junction  of  the  Bay  Eidge 
and  Bed  Hook  channels,  opposite  Henry  street,  Brooklyn,  and  Twenty- 
eighth  street,  Soath  Brooklyn,  eastwardly  to  the  tbot  of  PerciTfd  stre^ 
that  part  of  the  creek  east  of  Peroival  street  betng  called  Gowanus 
CanaL 

In  1880,  before  improvement  by  the  United  States,  Gowanus  Creek 
Channel  had  an  available  depth  of  about  11  feet  at  mean  low  water. 


A  survey  of  Gowanus  Creek  and  Bay  was  made  in  1880,  and  in  1881  a 
prcg'eot  for  improvement  was  adopted  providing  for  a  channel  in  Gowanus 
Creek  18  feet  deep  at  mean  low  water  and  200  feet  wide,  which,  with  tiie 
Gowanus  Bay  channels,  was  estimated  to  cost  $182,600.  After  tho  depth 
had  been  made,  under  the  terms  of  the  river  and  harbor  act  of  1888,  tiie 
pngeot  was  extended  to  provide  for  a  depth  of  21  feet  at  mean  low 
water.  This  depth  was  made  between  the  harbor  lines  on  either  side  of 
the  creek,  nnder  the  river  and  hubor  act  of  1892,  and  the  project  was 
completed.  At  the  time  of  completion  of  tiie  project  $491,100  had  been 
appropriated  for  and  expended  upon  the  several  channels  in  Gowanus 
Bay.  It  is  estimated  ttiat  abotut  f 75,000<f  fhis  som  was  applied  to  the 
Gowanus  Creek  Channel. 

Under  the  river  and  harbor,  act  of  1896,  appropriating  $25,000  for 
improving  Gowanus  Creek  Channel,  Se\r  York,  by  deex>ening  the  same 
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PROJECTS  FOR  IMPEOVEMENT. 
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to  26  feet  at  mean  lov  water  from  the  foot  of  Percival  street  to  its  jnno- 
tiioD  with  the  Bed  Hook  Ohannel,  a  project  was  adopted  for  making 
Gowanns  Greek  Channel  26  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $70,000. 

Harbor  lines  for  part  of  Kew  York  Harbor,  including  the  Gowanns 
Greek  Channel,  were  established  by  the  Secretary  of  War  March  4, 1890. 

OPEBATIOHS  DUBINO  THE  FISCAL  YEAR  BNDINO  JUNE  30,  1897. 

The  river  and  harbor  act  of  1896  appropriated  925,000  for  deepening 
this  channel  to  26  feet  at  mean  low  watw^  and  after  advertismg  for 
m)po8alB  a  contract  was  entered  into  with  Henry  S.  fieard^  of  Iffew  York 
Oi^yj  for  dredging  abont  91,600  onbio  yards  of  material  at  24  cents  per 
cnbic  yard  for  sand,  etc.,  and  at  $12  per  cabic  yard  for  bowlders  of  one- 
half  cnbic  yard  or  overj  contract  dated  March  20, 1897,  approved  by 
the  Chief  of  Engineers  March  25,  1897,  and  expiring  September  30, 
1897.  Dredging  under  this  contract  was  begnn  April  5, 1897,  at  its 
junction  with  the  Bed  Hook  Channel,  and  np  to  the  close  of  the  fiscal 
year  75,417  cnbic  yards  had  been  dredged,  making  a  26-foot  chann^ 
thronghout  the  length  of  Gowanns  Cre&  abont  100  foet  wide.  Work 
is  still  in  progress. 

The  material  dredged  has  been  hard  sand,  in  some  cases  compacted 
with  d^;  no  bowlders  have  been  enooontered. 

PRESENT  OONDITION  OF  IMPBOTEHENT. 

Under  previous  projects  Gowanns  Creek  has  been  dredged  to  21  feet 
depth  at  mean  low  water  between  the  harbor  lines  on  either  side. 
Under  the  present  project  the  channel  has  been  made  26  feet  deep  tat 
its  fall  length,  with  width  of  abont  100  feet. 

PROPOSED  OPERATIONS. 

Undor  th«  o(mtraot  now  in  force  the  channel  will  be  made  26  feet 
deep  at  mean  low  water,  with  abont  120  feet  width. 

Future  appropriations  will  be  applied  to  widening  the  channel  as  . 
proposed  in  tiie  project. 

GowauDB  Creek  is  in  the  coUeotion  dlHtrict  of  New  York,  The  Dearest  light-honee 
is  the  Statae  of  Liberty  EDlightening  the  World,  oa  Bedloes  Island,  New  York  Hac> 
bor.  The  newest  work  of  deiense  is  Fort  Colnmbas,  GoTemora  leluid,  New  York. 

Money  statement. 


Jul;  1, 1896,  balance  onexpended  $36,000.00 

Jnne  90^  1887,  amoont  expoided  dnring  flaoal  year   11, 129.50 


July  1, 1897,  balanea  unexpended   13, 870. 50 

Jnly  1,1897, outstanding  Qabilitiea   (7,887.00 

Jn^  1, 1807,  amount  ooreted  by  nnoompleted  oontraots   S,  899. 20 

  11,766.20 


July  1, 1897,  balance  avaUable   2, 104. 30 


Amount  (estimated)  required  for  completion  of  existintr  project   46,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endlns  June 30, 1 899  26, 000. 00 
Snbmitted  in  vompuance  with  requireiuents  of  seotiouB  2  of  river  and 
harbw  aote  of  1866  ud  1867  uid  of  sundry  oiTil  net  at  Jane  4, 1897. 
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Appropriations  for  Gowanus  Creek  GtLannel,  New  York,  have  been 
made  as  follows : 


AppUflBtion, 

Date. 

for  previoiM  |»qJeots : 

Parte  of  the  ApproprlAtloiM  (br  Gomniu  "Bmj  elumnelB.  aiip 

Gowaniw  Cnek,  eatituted  to  amount  to  abont  179,000;  dreoi 

11  foot  depth. 
Vat  the  prcMni  ptq]  wt : 

lied  to 
flag  to 

Har.8,lSn.to 
July  U,  UBS. 

JiiiteS,18B6.„. 

•76. 009 

S8,O0O 

100,000 

Ahttnut  of  propotali  for  dredging  in  Gowanus  Creek,  yew  York,  opmed  fry  Ma^,  H.  M, 
Aadm$,  Corpt  of  Engineert,  at  Xew  York  City,  Maroh  ZS,  1897. 

[Amonat  aTaUaUe^  «aa.OOO.] 


Ho. 


ITame  and  addreaa  of  bidder. 


Kate  per 
cable  yard 

(boow 
ueosare- 

ment). 


Smvy  8.  BeariL  Neir  York  Clfy  a. 
Wjia  Bralnard,  ITeir  Ywk  City .. 


OenU. 
U 
M 


dumber 
of  cubic 
Tuda  un- 
der price 
bid. 


aLoweet  bid. 


Ctmtrocf  in  force  during  thefitoal  year  ending  <7tme  SO,  1S97. 

Contract  for  dredging^  about  91,600  oabio  yards,  at  24  cents  p«r  onbio  yard  for 
•and,  etc.,  and  $12  per  cnbic  yard  for  bowlders  of  one-half  cable  yaid  or  over. 
Name  of  contractor,  Henry  8.  Beard,  of  New  York  City :  date  of  contract,  Hareh  30, 
1897 ;  date  of  approval,  March  26, 1897 ;  date  of  bc^[iiiiung  work,  April  6, 1^ ;  data 
of  expiration,  September  30,  1897. 


COMHSBCIAI.  STATISTICS  FOR  THE  OALBNDAB  YXAK  1896. 
Cargott. 

Tone. 

167,488 
68.860 

Brttmated 

▼alne. 

$1,884,881 
1,0U,«34 

MO,  748 

VeueU. 

Zlnd. 

Nnmber. 

Draft. 

082 
SU 
1,1<S 

u 

F$H. 

8  to  21 
8to24 

4tota 

8,070  1  Ato24 

The  above  refers  to  flight  unloaded  along  Oowanns  Creek.  In  addition  to  tbia 
there  was  transported  through  the  creek  to  or  from  Gowanus  Canal  1,943,906  tons  of 
freight,  carried  fn  9,238  vessels  of  4  to  12  feet  draft;,  being  the  limit  of  availabis 
draft  in  Gowanus  Canal  in  1896. 

No  new  lines  of  transportation  are  reported  as  established  since  July  1,  1896. 
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F  15. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Greek  is  n  tidal  stream  about  4  miles  long,  extendiDg  through 
the  eastern  and  northern  part  of  the  city  of  Brooklyn  and  emptying  into 
the  East  Kiver  opposite  Thirty-fourth  street,  New  York  City.  In  1867  it 
was  reported  to  have  a  depth  of  about  17  figet  at  the  entrauce.  In 
1880  the  channel  from  the  entrance  to  ¥ernon  Avenne  Bridge,  a  dis- 
tance of  aboat  2,300  feet,  was  12A  feet  deep  at  mean  low  water  for  a 
width  of  100  feet  or  over.  The  depth  and  width  of  the  stream  grad- 
ually decreased  to  the  Metropolitan  Avenne  bridges,  where  the  low- 
water  depth  was  about  4  feet 

The  mean  rise  of  tide  at  Newtown  Greek  is  about  4}  feet. 

PBOJEOTS  FOB  lUFBOVEMENT. 

In  compliance  with  the  terms  of  the  river  and  harbor  act  of  1879  a 

survey  of  Newtown  Greek  was  made,  and  in  1881  a  project  for  deepening 
the  channel  to  the  Vernon  Avenne  Bridge  (2,300  feet]  was  adopted. 
Under  the  river  and  harbor  acts  of  1882  and  1884  a  new  survey  was 
made  and  the  project  extended  to  include  dredging  up  to  the  Metropol- 
itan Avenue  bridges  across  both  branches  of  the  creek,  the  proposed 
depths  decreasing  from  21  feet  at  the  entrance  to  10  feet  at  the  upper 
bridges  and  the  widths  decreasing  from  200  to  100  feet. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  the  project  was 
modified  to  provide  for  a  uniform  channel  125  feet  wide  and  18  feet  deep 
at  mean  low  water  to  the  Metroi>olitan  Avenne  bridges,  at  an  estimated 
cost  of  $450,000.  Thirty  thousand  dollars  was  appropriated  for  begin- 
ning the  work,  and  the  Secretary  of  War  was  anthorized  to  enter  into 
contract  for  completion  of  the  project. 

Up  to  July  1,1896,  no  work  had  been  done  under  the  modified  project. 
Under  the  previous  projects  a  channel  18  feet  deep  and  Arom  40  to  175 
feet  wide  had  been  made  for  about  10,000  feet  up  the  creek  from  the 
month,  and  for  the  rest  of  the  distance  to  the  Metropolitan  Avenne 
bridges  it  had  been  made  10  to  14  feet  deep  and  50  to  100  feet  wide. 

A  detailed  description  of  work  done  under  the  previous  projects  was 
printed  in  the  Annaal  Beport  of  the  Ohief  of  Engineers  for  189Qj  pages 
760-761. 

Harbor  lines  for  Newtown  Greek  from  the  mouth  to  Dutch  Kills  and 
Whale  Greek  were  established  by  the  Secretary  of  War  February  ^ 
1890,  and  they  were  extended  to  Metropolitan  avenue  by  the  Secretary 
of  War  December  29, 1890. 

A  sketch  of  Newtown  Greek  was  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  page  658. 

OPEBATIONS  DUBINa  THE  FISCAL  YXAB  Ein>INa  JUNE  30,  1897. 

Under  the  provisions  of  the  river  and  harbor  act  of  1896,  after  adver- 
tising for  proposals,  a  contract  for  completion  of  the  work  contemplated 
in  the  modified  project  was  entered  into  with  John  H.  Fenuer,  of  Jersey 
Gil7,  N.  J.,  under  date  of  October  20,  1896,  and  approved  by  the  Chief 
of  Engineers  October  31, 1896.  This  contract  provides  for  excavation 
of  all  material  except  bowlders  of  one-half  cubic  yfu>d  or  over,  estimated 
to  amount  to  about  065,000  cubic  yards,  at  the  rate  of  17|  cents  per  cubic 
yard,  and  for  the  removal  of  bowlders  of  one-half  cubic  ysrd  or  over, 
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estimated  to  amoant  to  about  3,200  cubic  yards,  at  the  rate  of  $S  per 
cubic  yard.  It  flirtber  provides  that  whenever  ninda  are  available  fbr 
work  the  engineer  officer  shall  notify  the  contractor  in  writing;  shall 
indicate  the  work  to  be  done,  and  assign  a  reasonable  date  for  comple- 
tion thereof,  but  not  such  as  to  require  the  removal  of  more  than  60,000 
cubic  yards  of  dredged  material,  or  the  equivalent,  per  month.  In 
accordance  therewith,  the  contractor  was  notified  November  2, 1S96, 
immediately  after  approval  of  the  contract,  that  the  amount  of  work 
to  be  done  with  the  available  funds  would  be  about  115,000  cubic  yaids, 
and  that  it  must  be  completed  on  or  before  February  28, 1897. 

Dredging  under  the  contract  was  begun  November  12, 1806,  and  the 
amount  of  work  required  was  done  May  24,  1807,  the  ezpaises  fbr 
inspection  and  superintendence  from  February  28  to  that  date  hang 
deducted  from  payments  to  the  conta-actor,  as  provided  by  the  oontract. 
When  the  work  required  was  completed,  the  contractor  elected  to  con- 
tinue work  under  the  provisions  of  the  contract,  payment  to  be  made 
when  sufficient  funds  became  available. 

The  total  amount  of  work  done  under  this  contract  during  the  fiscal 
year  was  the  removal  of  136,158  cubic  yards  of  dredged  material  and 
98.35  cubic  yards  of  bowlders  of  one-half  cubic  yard  or  greater.  The 
channel  from  150  feet  above  Yemon  Avenue  Bridge  to  2,735  feet  above 
Greenpoint  Avenue  Bridge  (a  distauce  of  7,500  feet)  was  made  125  feet 
wide  and  18  feet  deep  at  mean  low  water,  except  within  50  to  75 
feet  from  the  Greenpoint  Avenue  Bridge,  where  dredging  was  deferred 
to  allow  the  local  authoritiea  opportunity  to  strengthen  the  bridge  piers 
so  that  they  would  not  be  endangered  by  the  dredging. 

The  prices  under  the  contract  were  much  lower  than  the  prices  esti- 
mated for  doing  this  work,  and  the  entire  project  can  be  completed,  at 
the  contract  rates,  fbr  9213,000. 

By  act  of  Congress  of  June  4, 1897,  $183,000  was  appropriated  fbr 
completing  the  projected  improvement.  The  contractor  was  accord- 
ingly notified,  June  18,  1897,  that  the  amount  of  dredging  to  be  done 
with  the  available  funds  was  about  850,000  cubic  yards,  and  the  date 
assigned  for  completion  of  the  work  was  October  31, 1898. 

PSBSBNT  GONDITION  OF  IMFSOYSBEBNT. 

There  is  now  a  depth  of  IS  feet  at  mean  low  water,  with  width  of  125 
fleet  from  the  mouth  of  the  creek  to  2,735  feet  above  Greenpoint  Avenue 
Bridge,  a  distance  of  about  2  miles,  except  in  and  close  to  the  draws  of 
the  Yemon  Avenue  and  Greenpoint  Avenue  bridges,  where  work  was 
delayed  to^mit  of  rebuilding  or  protecting  the  bridge  piers.  Above 
this  point,  to  the  Metropolitan  Avenue  bridges,  the  channel  dredged  to 
10  feet  depth  has  shoaled  so  that  the  available  depth  is  about  8  feet  at 
mean  low  water, 

PBOPOSED  OPEBATIONS. 

Under  the  contract  now  in  force,  and  with  tJie  funds  already  appro- 
priated, the  prqjeot  fer  a  channel  126  feet  wide  and  18  feet  deep  will  be 
completed. 

Newtown  Creek  is  in  the  coUeotion  distriet  of  New  York,  of  which  New  York  Citr 
ia  the  port  of  entry.  The  nearest  light-houBe  is  on  Blaekwells  Island,  New  York 
Harbor.  The  neaiest  work  of  defense  is  Fort  Colambus,  Goreraom  laluid,  New 
York  Hubor. 
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Money  statement. 

July  1,  1896,  balance  naerpended   $30,000.00 

Amount  approprUted  by  Bondry  oiril  act  approved  June  4,  1897   183, 000. 00 

213,000.00 

Jana  80,  1897,  amonnt  expended  daring  lisoal  year   20, 963. 07 

July  1,  1897,  balance  unexpended —   192,046.33 

July  1, 1897,  outitanding  nabilitiee   98, 136. 29 

Jnly  1,  1897,  amount  covered  by  uncompleted  contraots   167, 878. 26 

 174,014.66 

Jnly  1,  1897,  balance  available   031. 78 

Appropriations  for  Newtown  Greek  have  been  made  as  follows: 


AppUoatlrai. 


Dredging  Moir  Tamoii  amnw  i. 

Do  

Dredctng  sntraaM  to  Hetrapollton  KTenue . . 


Do. 


Drodglag  entTMwe  to  Hfltropidltan  avemwand  '""g'**''  KlUi. 
Die^ng  entaiBoe  to  Hebrapditao  avoune  


Dredglsg  

Dredging  (sot  yet  expended) , 

Total  


Date. 


Jnne  14, 1680 
Auk. 

Jnly  6,1884 
Aug.  5,1888 
Aug.  11, 1888 
Sepl  19, 1890 
July  13, 1892 
Aug.  17, 1894 
Jano  8,1800 
Jnne  4,189T 


Amoant. 


«10,000 
15,000 
20.000 
37,500 
25,000 
35,000 
86,000 
20,000 
80,000 

183,000 

410,600 


AMraot  of  proposaU  for  dredging  in  NetcUnvn  Creek,  New  York,  opened  by  Maj.  H.  M. 
Adama,  Corpe  of  JSngineers,  at  Neto  York  City,  Soptmbtr  tS,  1896. 

[Anunmt  aTailaUe,  $20,000.] 


•So. 

"Stoat  and  addnw  of  bidder. 

Drodg 

onol 

lug  (906,000 
0  yards). 

BemoTinic  bowl- 
ders (3,200 
oublo  yards). 

Total  for 
ontM 
irork. 

Per 
cable 
yard. 

Price  bid. 

Per 
oublc 
yard. 

Price  bid. 

\ 
2 

J.  H.  Feniwri  J  ereey  City,  TS.S.a  

Yirginia  Dredging  Co.,  RlchmoDd,  Ta  

OenU. 
17a 
27 

>ie7,  608.75 
300,650.00 

$8.00 
0.96 

$26,000 
22,240 

1198, 208. 75 
282,790.00 

9 

Sogene  Breymann  and  John  B.  Breymann, 
TSiIedo.  Ohio  

22 

6218,004.00 

4 

The  International  Con  tractlngCo., Syracuse, 

22ft 
3Bi 

2»,BSS.OO 
284,875.00 

3.79 

12,000 
12,800 

282,085.00 
297,476.00 

5 

Morris  Sc.  Cnmmlngs  Dredging  Co.,  New 

4.00 

sLoirest  Ud.  6  Price  Includes  bowlders. 


Oonfraet  in  force  during  theflaoal  year  endtng  Juno  SO,  1897. 

Dredginr  about  965,000  cubio  yards  of  material,  at  17|  cents  per  cubic  yard,  and 
removing  bowlctera  of  one-half  cubic  yard  capacity  or  over,  at  $8  per  cubic  yard. 
Name  of  contractor,  John  H.  Penner,  of  Jersey  City,  N.  J. ;  date  of  contract,  October 
20,  1896;  date  of  approval,  October  31,  1896;  date  of  beginning  work,  November 
12,  1896 ;  expiration  of  contract,  indeiinite.  The  contract  provides  tm  completion  ol 
the  project  whenever  appropriations  are  made  for  the  purpose. 
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COHHEBGUL  STATISTICS  FOB  THS  OALENDAB  YBAB  1896. 


tMgMt  reettved  amd  thippad  hg  mater. 


A.TtklH. 

Beeelpta. 

SbtpHMBto. 

Tom. 

YtlW. 

Tons. 

TbIbb. 

2flS.S06 
8*8.046 
330,008 
4S, 311 
336,310 

«2,281,0M 
i.  SI2,  7S2 
2, 050.890 
4, 14ft,  008 
1, 371,801 
6,7S2,»S 

23,SO0 

9U0,«» 

625,880 

70,  sn 

10,170,018 
2,402,708 
7,171,477 

2,010,316  1  19,4U,M6 

730,207 

20^284,108 

The  above  freight  was  oanied  by  TesMli  as  follow*: 


EiDd  of  ▼wmH. 

Kntnbo-. 

Draft. 

TouBige. 

1 

i  Art. 
706  <    S  to  16 

i,«as  1  otou 

1);180  '    8  to  12 

75  to  1,000 
0Oto2,SDO 
40to  MO 

14,813  j  

Th«  aboTB  flgnret  show  a  total  toimage,  rooeipts  and  shlpmentB,  of  2,7M,482  tooB, 
being  11,796  tono  leu  than  reported  for  the  year  18S6. 
No  new  Unes  of  transportation  have  been  reported  eetablished  sinoe  Joljr  1,  1896. 


F  x6. 

lUPBOVEUEMT  OF  PASSAIO  BITER,  NEW  JERSEY. 

The  Faasaio  Biver  is  a  stream  of  oontdderable  size,  risiiig  in  the 
highlands  in  the  norths  part  of  Kew  Jersey  and  flowiog  in  a  genital 
easterly  and  southerly  coarse  into  Kewark  Bay,  through  which  and  the 
Kill  van  Kail  it  connects  with  the  upper  bay  of  New  York  Harbor. 
Kavigation  is  confined  to  the  tidal  part  of  the  river,  which  extends  to 
the  city  of  Passaic,  about  13J  miles  above  the  head  of  Newark  Bay 
and  about  15^  miles  by  course  of  channel  above  the  lowest  obstructive 
shoal  in  the  bay.  At  Fass^c  there  is  a  dam  furnishing  water  power. 
Attempts  have  been  made  by  a  private  corx>oration  to  extend  navigation 
to  the  city  of  Paterson,  about  9  miles  above  Passaic,  by  means  of  looka 
and  dams,  but  the  enterprise  has  never  been  completed. 

From  the  turnpike  bridge  at  Passaic  to  Newark  Bay  the  river  is 
crossed  by  eight  railroad  bridges  and  five  turnpike  bridges,  all  pro* 
Tided  with  draws.  The  city  of  Newark  (population  182,000  in  1890) 
extends  altmg  the  left  bank  of  the  river  for  a  length  of  6  miles  from 
Kewark  Bay,  and  with  its  suburbs,  Belleville,  Korth  Belleville,  Avon- 
dale,  and  Butherford  Park,  covers  praotiealfy  the  whole  river  up  to 
Passuc 

The  natural  available  depth  in  this  rivo:  up  to  Center  Street  Bridge, 
Newark,  was  7  feet  at  mean  low  water ;  thence  to  the  city  of  Passaic  it 
was  3  feet,  being  limited  by  four  bars. 

The  mean  rise  and  foil  of  tides  in  Newark  Bay  is  4.7  feet;  at  Passaic 
it  is  about  3.3  feet 
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PBOJBOTS  FOB  IMPBOVEMBNT. 


The  river  aud  harbor  act  of  1871  directed  a  survey  of  the  Passalo 
Biver  betweeu  !I7ewark  and  Passaic,  aud  under  the  appropriation  of 
1872  a  project  was  adopted  for  deepening  the  channel  to  Passaic  by 
dredging  and  diking  to  obtain  a  depth  of  6  to  7^  feet,  with  width  of  50 
to  75  feet.  The  cost  of  this  work,  as  revised  in  1890,  was  estimated  at 
1193,822. 

In  1880  an  appropriation  was  made  for  improving  the  river  below 
^Newark,  and  a  project  was  adopted  for  dredging  and  diking  to  obtain 
a  channel  200  feet  wide  aud  lU  feet  deep  at  mean  low  water,  from  deep 
water  in  Newark  Bay  to  Center  Street  Bridge,  Newark,  In  1884  the 
project  was  extended  to  include  removal  of  shoals  in  Newark  Bay,  and 
the  estimate  of  cost  was  increased  to  $353,875. 

These  two  projects,  at  first  distinct,  were  cx>nsolidated  in  1892,  and 
the  total  project  for  the  improvement  of  the  river  is  as  follows: 

To  make  a  channel  200  fiaet  wide  and  10  fiset  deep  at  mean  low  water 
from  deep  water  in  Newark  Bay  to  Center  Street  Bridge,  Newark,  by 
dredging  and  dike  construction,  and  by  similar  means  to  make  a  ohan- 
nd  from  200  to  50  feet  wide  and  from  7^  to  6  feet  deep  from  Center 
Street  Bridge  to  thecity  of  Passaic;  estimated  to  cost,  from  the  begin- 
ning of  work  in  1872,  $547,697. 

Details  of  location  of  the  several  bars  in  the  stream  and  of  the  work 
done  are  given  in  the  Annual  Report  of  the  Ofaief  of  Bngineu^  for 
1896,  pages  770-772. 

OPEBATIONS  DUBINO  THE  FISCAL  YEAB  BNDINa  JimE  30,  1897. 

At  the  beginning  of  the  fiscal  year  dredging  with  the  Government 
plant  was  in  progress  on  the  bar  in  Newark  Bay,  below  Passaic  Light. 
Work  was  continued  until  November  17,  under  the  appropriation  of  1896. 

The  total  amount  dredged  during  the  fiscal  year  was  77,977  cubic 
yards,  all  from  the  shoal  below  Passaic  Light.  The  total  amount  dredged 
from  the  date  of  beginning,  May  26,  1896,  to  date  of  ceasing  work, 
November  17, 1896,  was  98,447  cubic  yards. 

A  channel  200  to  250  feet  wide  and  12  to  13  feet  deep  at  mean  low 
water  was  dredged  entirely  through  the  shoal,  which  extended  from  a 
point  4,000  feet  below  the  Passaic  Light  to  opposite  Twenty-fifth  Sixeet 
Dock,  Bayonne,  N.  J.,  a  distance  of  about  4,000  feet. 

The  cost  of  this  work,  exclusive  of  supervision,  but  inclnding  general 
repairs  to  the  (^ovmimeDt  dredging  plant,  vas  Ifl^  cents  per  cubic  yard, 
measured  in  scows. 


Ohantiels  of  the  full  dimensions  proposed  have  been  dredged  from 
deep  water  in  Newark  Bay  to  Center  Street  Bridge,  Newark.  Above 
Newark  the  required  depth  and  width  have  been  made,  except  at 
Kutherford  Park  Bar,  where  the  minimum  width  is  bat  30  feet. 

The  dikes  are  in  &ir  condition. 


Future  appropriations  should  be  applied  to  completing  the  project 
and  to  maintaining  aud  keeping  in  repair  the  work  already  done. 

Passaic  Biver  Is  in  the  oolleotion  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  lisht-hoase,  Passafo  Light,  at  the  lower  end  of  fUka  in  Newark  Bay. 
Ftfft  Tompkins,  Slaten  Island,  is  the  neanst  fiirt. 


PKESENT  CONDITION  OF  mPBOVEHENT. 


PBOPOSED  OPBBATZONS. 
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Money  statement. 

July  1, 1896,  balance  nnezpeoded  $19, 580. 12 

Jue  80, 19m,  amoant  6Xp«nd«d  daring  fiscal  year   19^  238. 65 

July  1,  1897,  balance  unexpended   96L47 

r  Amount  (eetimated)  required  for  completion  of  existing  project   M,  347. 00 

J  Amoiint  that  oanbeprofitably  expended  in  fiscal  year  endmg  JnneSO,  1899  M,  000. 00 
I  Sabmitted  in  compiiaoce  with  reqnirements  of  seotioDB  2  of  river  and 
i   harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 

Ai^nmriations  fior  improving  FaasMo  Biver,  New  Jersey,  have  been 
made  aa  ibUaws: 


ajqHwed 


By  Mtof  I 
Jane  10,1 

If  aroh  S,.lfl78  

Jnne  3i,  1874  

llMoh  >,  1B78  

Aoffiut  10, 1878  

JqdsIS,  1878  

UmoU  8, 1879  

Jane  14, 1880  

Mwoh  a,  1881  

AnriBt  3.  1883   

Jaly6, 1884  

ABgiut5, 1888   

Ansnst  11,  1888  

BepStabet  19, 1890  

Jidj  18, 1893  (for  entire  river) . . . . 
Anciut  17,  irn  (br  entin  rtTer) . 
June  S,  1898  (Jbr  mOn  ilTat)  


Total. 


Below 
Newuk. 


«30,000 
90,000 
4B,000 
2&,000 
84,000 
27,600 
40.000 


239,600 


Above 
Newark. 


938,000 
2S,000 
20,000 
90,000 
10,000 
10,  WW 
9,000 
2,000 


7.000 
8,000 
3,>60 
7,600 
6, 100 


188,880 


Total. 


935,000 
25,000 
»,000 
30,000 
10,000 
10,000 
3,000 
32,000 
60,000 
60,000 
28,000 
36,360 
35,000 
46,100 
45,000 
15,000 
15,000 


453,350 


Ko  contract  tot  improTing  Passaic  BiTw,  Kew  Jersey,  was  in  fbroe 
daring  the  flscal  year  ending  Jnne  30, 1897. 


COHMBKCIAL  STATISTICS  FOH  THE  CAXKHDAR  TEAM  M96. 

Fnigkt  rteeived  and  $U^pped  fry  water. 


ArUdlea. 


Tm. 


Tilae. 


BnildlDC  mstarills.  

Or«a  and  metals  

FertiUsara  

Coal  

Ulaoellaoeom  merobaudlse  

To  and  ton  HaokenaMk  River 

Total  


297,726 
124, 725 
94,101 
98,400 
816, 247 
814,386 


1,348,813 


*1, 679, 783 
18,408,700 
8, 188,308 
310,928 
2, 418,895 
1,836,009 


13,478,983 


These  flgnres  show  a  denease  in  the  trnmage  of  firaight  of  15,363  tons  from  that 
reported  ax  the  vear  1895. 
No  anr  line  or  traiuportation  Is  leported  as  established  since  July  1, 1896. 


F  17. 

IMPROVEMENT  OF  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW 

JEBSET. 

Staten  Island,  New  York,  is  separated  from  the  State  of  !N^ew  Jersey 
by  a  cbannel  17  miles  long,  exteuding  along  the  west  and  north  shores 
of  Staten  Island,  from  Perth  Amboy,  N.  J.,  and  Tottenville,  Staten 
Island,  to  Constable  Point  (or  Constable  Hook),  New  Jersey,  and  New 
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Brighton.  Staten  Island.  The  waterway  is  generally  narrow,  its  least 
width  being  about  500  feet  at  a  point  between  Elizabethport,  S.  J.,  and 
the  northwest  shore  of  Staten  Island,  5^  miles  west  irom  New  Brighton. 
There  was  a  nataral  depth  through  this  waterway  of  15  feet  or  more  at 
low  tide,  except  for  a  length  of  about  If  miles  opposite  the  mouth  of 
I^ewark  Bay  and  eastward  from  Elizabethport,  where  the  natural  avail- 
able depth  was  9^  fbet  in  a  narrow  channel  bordered  by  flats  of  2  iioet 
depth.  The  improvement  of  the  channel  between  Staten  Island  and 
liTew  Jersey  consists  in  the  deepening  of  the  passage  across  this  shoaL 

The  commercial  importance  of  the  channel  between  Staten  Island 
and  Kew  Jersey  results  mainly  from  its  being  part  of  the  inside  water 
route  between  I^ew  York  City  and  the  coal  wharves  of  the  New  Jersey 
Central  Bailroad  at  Elizabethport,  of  the  Beading  Bailroad  at  Port 
Beading,  of  the  Lehigh  Valley  Bailroad  at  Perth  Amboy^  of  the  Penn- 
sylvania Bailroad  at  South  Amboy,  and  the  Baritan  Biver  and  Delaware 
and  Baritan  GanaL 

The  mean  rise  of  tide  is  about  5  feet. 

PSOJSGTa  FOB  IMPROTBanUTT. 

A  survey  of  the  channel  was  made  in  1872,  and  under  authority  of 
the  river  and  harbor  act  of  1874  a  project  was  adopted  for  making  a 
channel  14  to  16  feet  deep  at  mean  low  water  by  diking  and  dredging. 
The  only  work  done  under  this  project  was  the  building  of  2,237  linear 
feet  of  dike  on  the  south  side  of  the  channel. 

Undw  appropriations  made  by  tlie  river  and  harbor  acts  of  1876, 
1878,  and  1880,  a  project  was  adopted  for  making  the  channel  400  feet 
wide  and  12  to  13  feet  deep  at  muati  low  water  by  dredging,  and  x>ro- 
tecting  it  by  construotion  of  four  dikes  at  a  total  estimated  cost  of 
$185,705.  This  project  was  modified  iu  1883  to  provide  for  afnlldepth 
of  13  feet  and  width  of  400  feet,  and  the  estimated  cost  was  increased 
to  9210,000.  A  further  modification  in  1889-90  provided  for  making 
the  depth  14  feet  at  mean  low  water  and  for  maintaining  it  by  dredging 
without  dikes. 

By  the  terms  of  the  river  and  harbor  act  of  1896,  $5,000  of  the  appro- 
priation made  for  the  channel  between  Staten  Island  and  New  Jersey 
wns  to  be  applied  to  dredging  in  Lemon  Greek,  Staten  Island,  and  the 
project  was  accordingly  extended. 

Up  to  July  1, 1896,  the  channel  had  been  dredged  14  feet  deep  with 
full  width  of  400  feet  in  its  western  part  and  with  250  to  300  feet  width 
east  of  the  Corner  Stake  Light  The  width  has  been  reduced  by  material 
washed  in  &om  the  a^acent  flats. 

Further  details  of  work  done  are  giyen  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1806,  pages  775-776. 

Sketches  of  the  channel  between  Staten  Island  and  New  Jersey  were 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  page 
696,  and  for  1889,  page  822. 

Harbor  lines  in  this  channel  have  been  established  by  the  Secretary 
of  War  as  follows :  In  Kill  van  Kull,  January  4, 1890;  in  Arthur  Kill, 
March  4, 1890;  with  modifications  near  Perth  Amboy,  August  9, 1892. 

OPBBATIONS  DUEING  THE  FISCAL  TEAE  ENDING  JUNE  30,  1897. 

The  river  and  harbor  act  of  1896  appropriated  $13,000  for  improving 
the  channel  between  Staten  Island  and  the  New  Jersey  shore,  "ont  of 
which  sum  five  thousand  dollars  shall  be  used  in  dredging  Lemon  Creek, 
on  Staten  Island."  After  an  examination  of  Lemon  Creek  a  project 
for  its  improvement  was  submitted  providing  for  dredging  a  channel  8 
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feet  deep  at  mean  high  water  (about  3^  feet  at  mean  low  water),  to  be 
50  feet  wide  from  deep  water  in  Princess  Bay  up  to  the  drawbridge 
near  the  month  of  the  creek,  and  above  the  drawbridee  to  be  35  feet 
wide  for  such  a  distance  as  the  ftinds  woold  admit  This  proj^  was 
approved  by  the  Secretary  of  War  September  1, 1896.  Proposals  for 
dredging  were  opened  October  17, 1896,  after  dne  advertisement  for 
bids.  All  bids  received  were  rejected,  the  lowest,  37  cents  per  cubic 
yard,  place  measuremeDt,  being  deemed  excessive,  and  an  offer  made 
by  Alonzo  E.  Smith  to  do  the  work  at  the  rate  of  25  cents  per  cubic 
yard,  place  measnrement,  was  accepted,  with  approval  of  the  Chief  of 
Engineers. 

Dredging  was  begun  December  22, 1896,  and  continued  until  May  11, 
1897,  when  the  funds  were  exbaasted.  Seventeen  thousand  three  hun- 
dred and  sixteen  cubic  yards  of  material,  place  measurement,  was 
excavated  and  thrown  up  into  a  bank  upon  the  side  of  the  channel.  A 
channd  8  feet  deep  at  mean  high  water  was  made  60  feet  wide  from 
Princess  Bay  to  the  entrance  to  Lemon  Greek,  a  distance  of  600  feet; 
tbenoe  to  the  drawbridge,  a  ftirther  distance  of  250  £aet.  Above  the 
bridge  the  channel  ^as  made  35  feet  Tide  for  a  distance  of  1,120  feet. 

The  rest  of  the  appropriation,  98,000,  was  applied  to  dredging  in  the 
channel  between  Stateu  Island  and  New  Jersey,  in  the  vicinity  of  the 
Comer  Stake  Light.  Work  was  done  with  the  United  States  dredging 
plant,  which  began  operations  November  17, 1896,  suspended  for  the 
winter  I>ecember  29, 1896,  resumed  work  April  12,  and  completed  it 
April  30, 1897.  The  total  amount  dredged  and  deposited  2^  miles  south 
of  Coney  Island,  outside  of  New  York  Harbor,  was  30,590  cubic  yards. 
The  cost,  including  repairs  to  the  plant,  was  25  cents  per  cubic  yard, 
measured  in  scows.  The  channel  east  and  west  of  the  Comer  Stake 
Light,  for  a  total  distance  of  4,000  feet,  was  widened  on  the  south  side 
by  an  average  width  of  50  feet,  making  the  minimum  channel  width  at 
this  locally  250  feet.  The  depth  made  was  14  feet  at  mean  low  water. 
The  raatenal  removed  was  mud  and  sand,  with  a  few  bowlders,  and  for 
the  most  part  was  material  which  had  waEuied  in  ftom  the  adjacent  flats. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  has  a  depth  of  14  feet  at  mean  low  water  and  width  of 
250  feet  for  a  distance  of  400  feet  abreast  of  the  Comer  Stake  light. 
Bast  of  this  section  there  is  a  minimum  width  of  300  feet  to  the  £ill  van 
£ull:  west  of  the  section,  a  minimum  width  of  350  feet  to  the  Arthur 
£ill. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  future  appropriations  to  dredging  to  remove 
the  shoals  which  have  formed  in  the  channel  and  to  widen  the  14-foot 
channel  to  400  feet,  as  contemplated  in  the  approved  project  fbr  improve- 
ment. 

This  work  is  io  the  colleotion  diBtrtot  of  New  Tork.  The  Dearest  li^t-boase  is 
die  Corner  Stake  light,  on  the  Hotitb  side  of  the  imptOTcd  ohsnnel.  The  nearest 
work  of  defense  is  ^rt  Tompkine,  Staten  Island. 

Money  statement. 

Jnly  1,  1896,  balwice  nnexpended  $13,063.80 

June  So,  ISvl,  amount  expended  during  fiscal  year   13, 034. 11 

Jnly  1,  1897,  'balance  nnexpended   29.68 

TAmonnt  (estimated)  required  for  completion  of  existing  project   32,000.00 

J  Amonnttiint  can lieprofitBblj  expended  infiHcal  ycai-ontliuff  June30, 1899  32,000.00 
1  Sabmitted  in  compliance  with  renuiremeuts  of  sections  2  of  river  and 

i   harbor  aets  of  1866  and  1867  and  of  sundry  civil  act  of  June  1, 1897. 
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Appropriations  for  improTingtlieobaimel  between  Staten  Island  taxd 
New  Jersey  have  been  made  as  follows: 


Ap^loaUm. 


For  th«  flrat  vroject: 
IHUag  


Voc  the  vnunt  pniJeot: 

Drewv  (not  expanded  nntil  1881). 


Do. 

Ho."!' 
Do.... 
Do.— 
Do.... 
Do—. 
Do.... 


ToW  :   183,000 


Dote. 


June  as,  1874 


AQff.l4, 1876 
JiuelS,  1878 
Jatwl4,1880 
Ang.  3.188S 
Jnly  ft,  1884 
Ads.  (,1886 
Aug.  11. 1888 
Sept  10, 1800 
Jiil7l8.18B2 
Aug.  17, 18»4 
Jane  8,1806, 


Amount. 


«>O,O0O 


10,000 
15,000 
»,000 
40,000 
10,000 
15,000 
15,000 
15,000 
16,000 
6.000 
al3,000 


a  Of  thle  anmuit  $6,000  wm  »pproiiriated  tOe  Lamm  Cn^  SUten  UmkI. 


AbttrMst  of  proposal*  for  dredging  Lemon  Creek,  Staten  Itlmd,  opened  by  Maj,  S.  M. 
AdavUf  Corpt  of  Engtneen,  Arm]/  BnUding,  New  York  Ci^,  Oeto&or  17, 1896. 


Heme  and  addreoa  of  bidder. 


1  Kanfman  Simon,  New  York  City  

2  Jamen  McSplrit  &  Sons,  Jersey  City,  N.  J  . 


I  Amtmst 
I   Price      remo  Table 
i  per  cubic  under 
I   jMd.  ;  price  bid 


Remttka. 


CtntM.  .  Ou^  yd*. . 

37  I  12, 162  '  Prism  meaaareineiit 
39  i        11, 538  I  Measured  in  place. 


NoiS. — All  Udarqjeoted on  aoeon&t  of  OKoeaaive  price,  and  dredging  dima under  offn  of  A.  Z.  Smith, 
at  35  eeote  per  oublo  yard,  place  meaaorement. 

THo  contract  for  iiDproTemont  of  the  ohannfll  between  Staten  iBland  and  New  Jenej 
has  been  in  force  during  the  past  fiaoal  ^ear. 


OOXHEKCIAL  STATISTICS  FOB  THE  CA.LENDAS  TKAS  1890. 


[CompUed  ftom  IndlTidaal  statementa,  repreaenting  05  per  cent  of  tbo  total  tonnage,  flmlahed  by 
partlea  making  shipment  over  this  iratwwqr.] 


Artioies. 

losa. 

Value. 

6,000.412 
763,774 
178,676 
306,360 
477.500 
600,082 

t86,3a6Q8 
3,828,026 
1,68^700 
7,283,854 
12,458,000 
16,003,638 

0,303,108 

67, 874, 181 

The  above  total  shows  a  decrease  of  611,961  tons  from  that  reported  for  the  year 
1895. 

The  above  cuiiimerce  was  carried  in  Tessela  of  from  5  to  23  feet  draft. 
No  new  lino  of  transportation  is  reported  established  since  July  1, 1896. 
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F  X8. 

IMPROVEMENT  OF  ELIZABETH  BIVEB,  NEW  JEB8ET. 

ElizabeUi  Biver  is  a  amall  enttk.  in  the  eastwn^art  of  the  State  of 
New  Jersey^  which  flows  eastwardly  and  disobliges  into  Arthur  Kill 
at  Elizabethport.  From  Broad  Street  Bridge,  Elizabeth,  to  its  month, 
a  distance  of  2.7  miles,  the  width  of  the  stream  is  from  50  to  90  feet, 
and  in  the  ui^per  mile  of  this  distanoe  the  natural  bottom  was  bare  at 
low  tide. 

The  mean  rise  of  tide  at  the  mouth  of  the  stream  was  4.7  feet;  at 
Broad  street  it  was  3.4  feet. 

PBOJBOT  FOB  DIFBOTBMENT. 

A  surrey  of  Elisabeth  Biver  was  ordored  by  Oongress  in  1878,  and 
uadet  the  terms  of  the  river  and  harbor  act  of  1879  a  project  was 
adopted  for  making  a  channel  60  feet  wide  and  7  feet  deep  at  mean  high 
water  up  to  the  Broad  Street  Bridge,  Elizabeth,  at  an  estimated  cost 
of  $25,530.   In  1881  this  estimate  was  increased  to  $43,160. 

During  the  progress  of  the  work  since  1879  several  parts  of  the 
river  have  required  dredging  a  second  time  to  remove  deposits  from 
the  banks  and  from  sewage,  and  a  bed  of  rock  has  been  encountered 
in  the  vicinity  of  the  South  Street  Bridge  with  depths  from  1  to  3  feet 
less  than  the  required  depth. 

Up  to  July  1,  1896,  the  channel  had  been  made  7  feet  deep  at  Haean 
high  watOT  and  from  30  to  60  feet  wide  up  to  Bridge  street  by  repeated 
diidging  and  by  removal  of  rook.  Owing  to  shoaling,  the  available 
depth  had  been  reduced  to  5  feet  at  high  water. 

Additional  details  of  work  done  are  given  in  the  Annual  Beport  of 
the  Ohief  of  Engineers  for  1896,  pages  778, 779. 

0PBBATION8  DUBINa  THB  FI80AL  TBAB  EKDINa  JUNE  30,  U97. 

The  river  and  harbor  act  of  1896  contained  an  appropriation  of 
$3,160  for  completing  the  improvement  of  Elizabeth  River,  New  Jersey. 
After  duly  advertising,  proposals  for  dredging  were  received  and  opened 
April  2, 1897.  The  bids  were  all  rejected  by  authority  of  the  Ohief  of 
Engineers,  and  woposals  were  invited  a  second  time,  under  tiie  same 
specifloatioDS.  tTnaer  date  of  May  12, 1897,  a  contract  was  entered 
into  with  James  HcSpirit  for  dredging  about  8,000  cubic  ^ards  of 
material,  prism  measarement,  at  the  rate  of  34  cents  per  cubic  yard; 
contract  approved  by  the  Chief  of  Engineers  May  17, 1897,  and  exjar- 
ingSeptember  14, 1897. 

Work  under  this  contract  has  not  yet  been  begun. 

PBESENT  CONDITION  OP  IMPEOVUMKNT. 

A  channel  of  the  required  depth,  7  feet  at  mean  high  water,  and  from 
80  to  60  feet  wide  has  been  made  from  the  month  up  to  Bridge  street, 
Elizabeth,  by  dredging  at  shoal  places  above  the  New  York  and  Long 
Branch  Bailroad  Bridge.  This  onannel  can  not  be  maintained  without 

fbequent  redredging,  and  at  present  the  available  depth  in  the  shoalest 
part  of  the  stream,  between  the  foot  of  John  street  and  the  South  Street 
Bridge,  is  but  5  feet  at  mean  high  water.  At  other  points  nearty  the 
required  depth  exists,  but  the  width  has  decreased. 
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PBOPOSBD  OPBKAXIOIIS. 

Under  tlie  existing  contract  ahoals  in  the  preyioosly  aredged  chan- 
nel will  be  removed,  making  a  depth  of  7  feet  at  mean  high  water  np  to 
South  streetf  Elizabeth,  with  width  as  great  as  the  funds  will  permit. 

This  work  will  not  oomidete  the  improvement  as  originally  projected. 

Elizabeth  River  is  Iq  the  collection  district  of  Kewsrh,  N.  J.  The  nearest  Ught- 
hoase  is  the  Comer  Stake  Light  on  the  north  shore  of  Staten  Island,  Kew  Ymik,  And 
the  neaievt  work  of  defiuiM  u  Fort  Tompkina,  Statoa  Islandj  New  York. 

Money  statement. 

July  1,  1896,  balance  unexpended..   93* 231.39 

Jane  30, 18OT,  amount  expended  doiiDg  flscal  year...   S3. 80 

Jnly  1,  1897,  balance  unexpended   3, 189. 09 

Jnly  1,  1897,  amount  covered  by  nneompleted  eontraots   3, 800. 00 

July  1, 1897,  balance  available   889. 09 

Appropriations  for  improving  Elizabeth  Biver,  New  Jersey,  have 
been  made  as  follows: 


AppUestiOB. 


Dredging,  nOroftd  bridge  to  above  John  stnet.  

nredgfug,  below  Sonth  street  

Dredging,  below  »nd  Abovs  Sonth  Bfa«e(..  

Dredging,  Soath  street  to  Bridge  stieet  

DredginK.  sboela  below  nidge  street  

Dredgiag,  between  Seoth  stmt  and  BriOge  street  lir^^ 

Dredging,  near  Sostli  atreet  

Kotyetezpended  »..  


[ 


Total. 


Dirte. 


Uar.  S,lfl7B 
June  14, 1880 
Har.  8,1881 
Aug.  2,1882 
Srat.U,  1800 
JolT  18,1881 
Ang.  17,  IBM 
Jane  tttM 


^LSttODSlte 


7,900 
1,000 
8,000 
8,  MO 
8,000 
8,000 
8, 100 


48,108 


AUtraei  of  pnpotalt  for  dredging  in  Bliaaheth  Miner,  Neu  Jtrauif  epmed  &«  Mi^.  S.  JT. 
.         daamt.  Corps  9j  fSn^mirn,  Army  BMdHmg,  New  Forfc  OOg,  JprU  8, 1897. 

[Anoont  avallabl^  $S,MO.] 

Vnmberof 
oublo  varda 
to  be  re- 
moved OB. 
dngriee 


Kama  and  addzesa  of  bidder. 


Jatoea  UoSptrit,  Jerwy  Citgr,  V.  J. 
E.  H.  Pm,  Albany,  K.  T  

Kanfknau  Kmon,  Bew  zork  City. 


8,385 
S.S40 

Ita 

18,470 


aSoow  meaaurament. 
Note.— All  the  bids  were  r^ected  by  aathority  of  the  Chief  of  Engineers. 


Ab$traot  of  prepoeaU  for  dredging  in  Etix^>etk  Biver,  Ne»  Jmvmt,  epenei  tg  MaL  S.  M. 
I  Adatna,  Corpe  of  Sngineera,  Army  Building,  New  York  Ciiff  MagS,  JSffr, 

[  Anoont  available,  «8,800.1 


Vame  and  addieaa  of  Wddar. 


ITmnberof 
oabio  yards 
tobate- 

uiovednn- 


JamesH 

Atonso  E. 


JarsayCity.H.Jn.. 
IaUp,K.Y  


aLoweatUd. 
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Contract  tnforw  Suriiig  iheftaoal  year  ending  June  XO,  JS97. 

Contract  for  dredgiuir  a1>oat  8,000  cabic  jards,  at  34  cents  per  cabio  yard,  prism 
measnremeiit.  Nauie  of  contractor,  JameaMoSpirU;  date  of  contract,  May  12,  1897: 
date  of  approval,  May  17,  1897;  date  of  beguming  irork,  not  yet  begnn;  date  ox 
expiration,  September  14, 1897. 


COMHKRCIAI.  STATISTICS  FOR  THR  CALENDAR  YEAK  18B6. 


Frright  received  and  sMjrped  water. 


ArtiolM. 

Tou. 

Talne. 

18,000 
OilOO 
8,660 
S,  710 

••3,000 
7S,0D0 
10, 000 
22,180 

Total  

38,000 

178,  TOO 

Tbe  above  freight  is  carried  in  vflsseli  of  from  4  to  7  feet  draft. 

The  above  fignres  show  an  inerease  of  freight  carried  of  14,416  tons  over  flie  amonnt 

W>rted  for  1895. 

No  new  lines  of  transportatiou  are  reported  as  established  siuee  Jnly  1, 1886. 


F  xg. 

IMPEOVEMBNT  OF  RAKITAN  HIVER,  NEW  JEKSEY. 

The-Baritaa  Biver  is  a  Btream  of  moderate  size  which  flows  eastward 
in  a  winding  coarse  through  the  central  part  of  the  State  of  Kew  Jer- 
sey, and  discharges  into  the  west  end  of  Baritan  Bay^  between  tiie 
cities  of  Perth  Amboy  on  the  north  shore  and  Sonth  Amboy  on  the 
south.  The  navigable  part  of  the  river  is  considered  as  extending  up 
to  the  city  of  New  Brunswick,  about  12  miles  above  tbe  month,  though 
small  boats  can  go  up  about  5  miles  farther  to  a  dam  which  serves  to  feed 
tbe  Delaware  and  Baritan  Canal.  This  canal  has  its  eastern  terminus 
and  lock  on  the  sonth  shore  of  the  Karitan  Biver  at  I^ew  Brunswick, 
and  is  a  waterway  between  tbe  Delaware  Biver  and  New  York  Harbor; 
it  was  built  to  a  depth  of  8  feet.  Formerly  it  carried  a  very  large 
amount  of  freight,  over  two  and  a  half  million  tons  being  reported  in 
1871.  Since  then  the  canal  has  come  into  possession  of  the  Pennsyl* 
vania  BaUroad  Company  and  the  water  transportation  across  the  State 
of  Kew  Jeraey  has  deOTeaaed,  though  it  continues  to  be  large. 

There  were  two  bars  in  the  lower  part  of  the  river  which  reduced  the 
general  depth  of  10  feet  or  over  to  an  available  depth  of  6^  feet,  and  in 
the  upper  half  there  were  several  shoals  of  about  the  same  depth. 
The  lower  bars  were  mainly  of  sand,  and  the  upper  ones  in  many  cases 
of  a  rather  hard  shale. 

The  mean  rise  of  tide  at  South  Amboy  was  5.1  feet  and  at  New  Bruns- 
wick 6.56  feet;  the  water  at  New  Brunswick  was  always  fresh  at  low 
tide. 

Sketches  showing  the  full  length  of  the  Baritan  Biver  from  New 
Brunswick  to  tbe  mouth  were  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  page  760. 

Harbor  lines  for  the  Baritan  Biver  from  New  Brunswick  to  the  month 
were  established  by  tbe  Secretary  of  War  June  19, 1890,  and  November 
3, 1890;  the  harbor  lines  on  the  south  shore,  at  the  month,  were  modi- 
fled  by  the  Secretary  of  War  December  26, 1885. 
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Farther  descriptious  of  locations  of  bara,  etc.,  on  this  river  are  printed 
in  the  Auuoal  Beport  of  the  Ghief  of  Engineers  for  1896,  page  781. 


A  sorrey  of  Bmitan  Biver  for  the  improvement  of  New  Bmnswick 
Harbor  was  made  in  1836,  and  in  the  following  year  $13,963  was  appro- 
priated for  work,  bat  the  records  of  this  office  do  not  show  what  work 
was  done. 

A  sarvey  of  the  river  was  provided  for  by  the  river  and  harbor  act 
of  1873f  and  under  the  act  of  1878,  making  appropriation  for  improve- 
ment, a  project  was  adopted  for  making  a  channel  200  feet  wide  and  10 
feet  deep  at  mean  low  water  ap  to  the  city  of  'Sew  Brunswick,  aboat  12 
miles  above  the  mouth  of  the  river ;  the  estimated  cost  was  $2,093,662.0.'). 

Up  to  July  1, 1896,  four  dikes  had  been  built  and  a  fifth  partly  com- 
pleted. The  channel  had  been  made  the  fall  projected  depth  and 
widti^  and  through  the  reef  at  Whitehead's  Dock,  abont  8^  miles 
above  the  mouth  of  the  river;  above  that  point  it  had  been  maide  100 
feet  wide  and  10  feet  deep  to  1,100  feet  below  the  eanal  look  at  Kew 
Bronswick  (a  distance  of  3  mites)  and  for  400  feet  farther  it  had  been 
made  60  feet  wide  and  0  feet  deep.  The  Middle  Ground  Ohannel,  4 
miles  above  the  month  of  the  river,  and  some  of  the  channels  near  the 
head  of  the  river  had  shoaled  to  about  1  foot  less  than  the  required 
depth. 

Detailed  descriptions  of  the  work  done  are  printed  in  the  Annnal 
Beport  of  the  Ghief  of  Engineers  far  1806,  pages  781-782. 

OFBBAXIONS  DTTBIHa  THE  FISOAI.  TEAS  BNDINO  JXnXK  30,  1897. 

Under  the  appropriations  made  by  the  river  and  harbor  act  of  1896, 
after  advertisement,  proposals  for  breaking  rock  were  opened  March  8, 
1897,  and  a  contract  was  entered  into  with  P.  Sanford  Boss,  for  break- 
ing about  12,700  tons  of  shale  rock  into  pieces  which  can  be  handled 
by  a  dredg^  at  rate  of  59  cents  per  ton  of  2,000  pouhds:  contract 
dated  March  13, 1897,  approved  by  the  Ohief  of  Engineers  Hu*oh  20, 
l^T,  and  expiring  August  31, 1897. 

Work  under  this  contract  was  begnn  March  22,  1897,  and  is  still  in 
progress;  up  to  the  close  of  the  fiscal  year  8,694  tons  of  rock  had  been 
broken. 

Bemoval  of  broken  rock  was  began  by  the  Government  dredging 
plant  May  10,  and  at  the  close  ot  the  fiscal  year  7,249  tons  ot  rock  had 
been  removed  and  deposited  in  the  uncompleted  dike. 

The  channel  from  1,100  feet  to  700  feet  below  the  canal  lock  at  Sew 
Bmnswick,  heretofore  made  60  feet  wide  and  9  feet  deep  at  mean  low 
water,  was  widened  to  100  feet  with  10  feet  depth.  Work  is  still  in 
progress  extending  tlie  channel  of  the  latter  dimensions  to  a  point  400 
£aet  below  the  canal  lock. 


Four  dikes  have  been  completed  and  the  fifth  has  been  bailt  to  a 
length  of  1,850  feet,  with  650  feet  additional  partly  bailt  They  are  all 
in  fair  condition. 

A  channel  of  the  fhll  dimensions,  200  feet  wide  and  10  feet  deep  at 
low  water  has  been  dredged  to  a  pointjust  above  Whitehead's  Dock, 
about  8  miles  from  the  river's  mouth;  and  above  that  point  the  Ml 
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depth,  with  100  feet  width,  has  been  made  to  within  700  feet  of  the 
canal  lock  at  I^ew  Brunswick,  the  limit  of  the  project. 

The  Middle  Ground  Ghauuel  and  the  channels  in  the  npper  2^  miles 
of  the  stream,  excepting  the  rock  cuts,  have  shoaled  slightly  and  have 
now  an  available  depth  of  about  9  feet. 

PROPOSED  OPBBATIOirS. 

Future  appropriations  will  be  applied  to  maintaining  the  dikes  and 
channels  and  extending  the  dredged  cbaunel  to  the  canal  lock  at  New 
Bninswick.  Ko  ftui^her  extension  of  the  dike  is  proposed,  except  as  a 
convenieut  method  of  disposing  of  excavated  materials. 

The  Raritao  River  is  in  tlie  collection  district  of  Portli  Ainboy,  whtcli  is  the 
nearest  port  of  entry.  The  nearest  light-bouse  is  Great  Bods  Light,  in  Uaritan  Bay. 
The  nearest  work  of  defense  is  Fort  Hancock,  Sandy  Hook,  Kew  Jersey. 

Money  statement, 

July  1, 189&  balance  unexpended   f20, 655. 74 

June  30, 18fn,  amount  expended  during  flsoal  year   8|J39. 33 

Jnly  1,  1897,  Lalanoo  nnexpended  

July  \,  1897,  outstanding  liabilities   $5, 166. 70 

July  1,  1897,  amount  covered  hy  uncompleted  oontraotB....  2,370.51 


Jnly  1, 1887,  balance  aTailable 


11, 916.61 

7,536.24 
"^4,386r27 


Amount  (estimated)  required  for  completion  of  existing  project         1, 442, 412.  Ofi 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,1899   60^000.00 

Submitted  in  compliance  with  requirements  of  sections  if  of  river  and 

fau-bor  acta  of  1866and  1867  and  of  sundry  civil  act  uf  Juno  4. 1897. 

Appropriations  for  improving  Earitau  Hiver,  ^ev  Jersey,  have  been 
made  as  follows: 


Ap^loatloD. 


Date. 


Amoont. 


Dredging  luid  diking  

Dredging,  diking,  and  rook  excavation. 
Dredgng  «itd  rook  etcavHion  

Do  

Do  

Ualnly  In  rook  oxoavotlon....  

D6  

Do  

Do  

Do  


Jane  18, 1876 
Uar.  8,  ins 
June  14, 188U 
Mot.  3,1881 
Aug.  3,1883 
Jnlr  fi,1884 
Aug.  8.1886 
Aug.  11, 1888 
Si'pl  10, 18B0 
Julv  13,1892 
Ang.  17.18H 
June  a,18W 


Total 


«200,000 
80,000 
100,000 
2S,000 
25,000 

as,  000 

»,2S0 
50,000 
50,000 
40,000 
20,000 
90,000 


051,250 


In  addition  to  the  above,  $13,963  was  appropriated  for  improving  Now  Brunswick 
Harbor,  New  Jersey,  in  183&-OT. 


Abttraet  ofpromuaU  /or  breaking  roefc  in  Baritan  Hirer,  Xeie  Jerwg^  opened  fry  JAf^. 
U.  M.  Adam$,  Corps  of  Engineers,  Army  Building,  Nm;  York  Citg. 

[Amonnt  available,  |7,500.] 


Xamo  and  addreaa-of  bidder. 

Price  ppr 
ton  nf  2,000 

pouDtlB 
broken  fre« 
for  dredg- 
ing. 

Number 
of  tons 

removable 
under 

price  bid. 

Frank  rideeon,  Saugortles,  N.Y  ....... 

P.  Sanfonl  KoH,  .TerBey  City,  N.  J.o  -  

OmU.  I 

17  .  0,740 
69  1  12,712 
68  i  11,020 
07  1  ll,Ui 

Jamoa  HoSpMt,  Jeney  Cl^,  IT.  J  

a  Lowest  bid. 
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Contract  in  force  during  tkefitoal  gear  tnding  June  SO,  1837. 

Contract;  Breaking  rook  (aboat  13,000  tona),  at  59  cents  per  ton  2,000  ponntts. 
Name  of  oontraotor,  P.  Sonfoid  Rosa,  of  Jersey  City,  N.  J. ;  date  of  contract,  Haroh 
13, 1887 }  date  of  approral,  March  20,  1887 ;  date  of  beginning  work,  Marcli  22,  1897 ; 
date  of  expiration  of  ooniiaot,  Angnat  31,  1897, 


COMMEKCIAL  STATIOTICS  TOR  THK  CALIHDAK  YSAA  1896. 

FrtigMt  rMrivei  and  Mj^ed  iy  water. 
[Battmated  T«hw,  about  $18,000,000.] 


ArUolM. 


Tons. 


Coal,  clay,  ores,  etc  

ICannfiKstamB,  mainly  bflok. 
MliwallaBeom  


Total. 


400,301 
480,088 
3«,SW 


1, 136,  074 


The  above  freieht  was  carried  in  TesaelB  malting  13,334  tripa. 
Theae  fignree  auow  an  increase  in  tonnage  of  freight  of  161,878  tons  over  the  ton- 
nage reported  for  1895. 
No  new  lines  of  transportation  are  reported  as  established  since  July  1, 1896. 


•  P  30. 


IMPROVEMENT  OF  SOUTH  RIVEB.  NEW  JEBaSY. 

The  South  Biver  is  a  small  stream  in  the  central  part  of  the  State  of 
Hev  Jersey  which  flows  northwardly  and  discharges  into  tiie  Baritan 
Kirer  about  8  mile.5  above  tlie  month  of  the  Baritan.  For  the  lower  6 
miles  of  its  course,  from  Old  Bridge  to  the  Baritan,  the  South  Biver  is 
a  crooked  tidal  stream  with  low,  marshy  banks.  It  is  a  narrow  stream, 
in  places  not  over  100  feet  wide.  The  establishment  of  large  brickyards 
along  its  banks  gives  this  river  a  commercial  importance  out  of  propor- 
tion to  its  size. 

The  mean  rise  of  tide  at  Uie  mouth  of  the  South  Biver  is  5.3  feet;  at 
Old  Bridge  it  is  4.6  feet 

PROJECTS  FOR  IMPROVEMBNT. 

Under  a  project  adopted  by  authority  of  the  river  and  harbor  act  of 
1871,  a  channel  6  feet  deep  at  low  water  was  made  up  to  the  village  of 
Washington,  by  way  of  the  "canal,"  a  distance  of  1^  miles.  This  was 
completed  in  1874  at  a  cost  of  $20,000. 

After  a  survey  made  iu  1879,  and  under  authority  of  the  river  and 
harbor  act  of  1880,  a  project  was  adopted  for  making  a  channel  100  feet 
wide  from  the  mouth  of  the  river  to  Old  Bridge,  a  distance  of  6.3  miles, 
to  be  8  feet  deep  to  Washington ;  thence  tx>  Bissetts  (2  miles)  to  be  6  feet 
deep;  and  thence  to  Old  Bridge  to  be  4  feet  deep.  The  original  esti- 
mate of  cost,  $194,595,  was  reduced  in  1882  to  $176,976,  as  a  result  of 
omitting  part  of  the  proposed  dikes. 
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T7p  to  July  Ij  1896,  the  six  proposed  dikes  belovr  Washington  bad 
been  built^  and  the  channel  through  the  canal  and  up  to  Washington 
bad  been  made  8  feet  deep  and  from  50  to  75  feet  wide;  thence  to 
Baritan  Biver  Kailroad  Bridge,  about  a  mUe  above  Washington,  it  bad 
been  made  of  the  same  width  and  6  feet  deep.  No  work  had  been  done 
above  the  vicinity  of  the  railroad  bridge. 

Sketches  of  the  South  Biver  were  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1882,  page  678,  and  for  1885,  page  764. 

Detailed  descriptions  of  the  project  and  work  done  are  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1896,  pages  784, 785. 

OPERATIONS  DITBINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1897. 

Under  the  appropriation  of  $6,000,  made  by  the  river  and  harbor  act 
of  1896,  after  advertising  for  proposals,  a  contract  for  dredging  about 
18,500  cubic  yards  of  material  was  entered  into  with  the  Newburg 
Dredging  Company,  at  the  rate  of  24^  cents  per  cubic  yard,  measured 
Id  soows}  contract  dated  October  29,  1896,  approved  by  tbe  Chief  of 
Engineers  November  10, 1896,  and  expiring  May  31, 1897.  Dredging 
was  begun  and  completed  in  November,  1896, 17,988  cubic  yaids  of 
material  being  removed. 

Shoals  in  the  canal  were  removed,  making  a  cnt  2,200  feet  long  and 
50  feet  wide;  a  shoal  at  the  head  of  the  canal  was  deepened,  making  a 
cut  220  feet  long  and  25  feet  wide,  and  a  eat  500  feet  long  and  50  feet 
wide  was  made  through  a  shoal  in  South  Biver  just  below  the  head  of 
tbecanaL 

PBBBBNT  CONDITION  OF  DEPBOTEMBNT. 

The  dikes  are  in  fair  condition.  The.  available  channel  depth  up  to 
Wasbington  is  8  feet  at  mean  low  water  in  a  channel  dredged  50  feet 
wide  in  November,  1896.  From  Washington  to  the  Baiitan  Biver  Eail- 
road  Bridge  the  available  depth  is  about  5  feet;  no  work  had  been  done 
above  the  bridge. 

PBOPOBED  OPERATIONS. 

Future  appropriations  should  be  applied  to  maintaining  the  present 
channels  and  dikes,  and,  whenever  sufficient  funds  are  available,  to 
widening  and  extending  the  channels  as  projected. 

The  Soath  River  is  ia  the  colleotioB  disteict  of  Perth  Amboy.  N.  J.  The  nearest 
light-house  is  Great  Beds  Li^ht,  iu  KarltBD  Bay.  The  nurest  work  of  defense  is 
Fort  Hancock,  Saudy  Hook,  New  Jersey. 

Money  Btatemmt. 

July  1,  1896,  balanoe  nnexiwnded   (6,676.96 

June  30,  1897,  amount  expended  durinx  fiseal  year   4, 99S.  16 


Jnly  1, 1887,  balance  unexpended   683. 80 


Amount  (eatimated)  reanlred  for  comnletion  of  exiatiiis  project   88, 975.00 

Amount  that  con  be  protitobly  expen  deid  in  flaoidyear  enaing  June 30, 1899  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oItU  aot  of  June  4, 1897. 
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Appropriations  for  improving  Soatli  Biver,  liTew  Jersey,  have  been 
made  as  follows : 


AppUcfttlon. 


Date. 


Amonnt. 


Tex  the  old  projftot : 
Dre^ng  


Total  for  old  pntjeet  

For  the  present  project: 

Dredgiog  uid  diklnjt  ud  correcting  oonrM  of  Oftul  at  Ita  mootb. 


Dlkine  In  and  at  hoad  of  canal;  dredgUig. 
"  ■(till 


Uredfclng  in  and  at  head  of  uanal. 

Bepafring  dikes ;  dredging  above  WaBbington  and  at  month  of  canal. 

Dredging  abore  WaahlDgton  

Dredging  at  and  below  waahlngton  

Dredging  below  Waahlngtm  


Total  for  present  prqfeot. 


ICar.  8,1871 
Mar.  8,1878 


Jnne  14, 1880 
Mar.  3,1681 
Aug.  2,1882 
Ang.  5,1886 
Ang.  11, 1888 
SepL  U,  1800 
Joly  18, 1802 
Ang.l7,18M 
June  8,1886 


115,000 
5,000 


»,000 


40,000 
B,1.>00 

10,000 
6,000 
5,000 
B,000 
7,000 
S,000 
S,00D 


88,000 


Ah$traet  of  propotalt  for  dradgimg  i»  South  Siver,  2few  Jaruin,  mvned  by  Mai.  H.  M. 
Adtma,  Corf*  of  Sfi^imtv»,  Armg  BvMdiM§,  Ntm  Tork  Otfy,  Ocfober  IB,  1806. 


Vane  and  addzoaa  of  bidder. 


Edgar  J£.  Payn,  Albany,  TS.Y  

TheNewborg  I>redgliigCo.,  Newbnrg,  N.  T.a  

James  HcSpfrlt  aL  &m,  Smeg  City,  K.J  

aLoweat  bid. 


Price 
per  on 
Mo  yard, 

BCOW 

meaaure> 

HMnt. 


Genu. 
29.9 
24.6 
27 


Amonnt  re. 

moraUe 
nnder  priee 
bid  (•i.wO). 


Ouftieudf. 

16,050 
18,307 
10,007 


Comtnet  in  force  during  Q^efUeal  yoar  on^mg  Jume  30, 1807. 

Contract :  Dndemg,  18,600  onbie  jarAt,  at  24^  ceats  per  eabio  yard,  scow  meas- 
arement;  name  ox  contractor,  the  Newbnrg  Dredgluff  Company :  date  of  eontract, 
October  39, 1806;  date  of  approval,  November  ]0,  lS6;  date  of  beginning  work, 
October 31, 1886 ;  date  of  expiration,  Hay  31, 1887 ;  work  completed  November  28, 1896. 


COHmHCIAL  STATISTICS  FOB  THR  CALENDAR  YRAR  1896. 

li-^tU  rteoivod  and  ikipped  hy  waltr. 

[Xattmated  valne,  abont81,200,000.] 

Articleti. 

Toua. 

70,788 
146,870 
475 

ai«,788 

The  above  freight  ia  carried  in  vessels  making  3,390  trips. 

These  flgnres  show  an  increase  in  tonnage  of  freight  over  that  reported  for  1895  of 
SS^tons.  — B  « 
No  new  lines  of  transportation  are  reported  as  established  ainee  July  1, 1896, 
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IMPKOVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 


Baritan  Bay  is  the  western  part  of  the  large  trianffular  sheet  of  water 
opening  into  the  ocean  between  Saudy  Hook  and  Coney  Island,  the 
eastern  part  of  which  is  commonly  known  as  the  Lower  Bay,  as  it  is  the 
lower  part  of  the  approaches  to  New  York  City  wharves.  The  greatest 
width  of  Baritan  Bay,  between  Staten  Island  on  the  northwest  abore 
and  'Sew  Jersey  on  the  southwest  shore,  is  6  miles,  and  its  greatest 
length,  east  and  west,  is  about  7  miles. 

j^u-itan  Bay  had  naturally  a  fairly  straight  channel  of  about  11  feet 
available  depth  at  mean  low  water,  but  the  line  of  deepest  water  fol- 
lowed the  north  or  Staten  Island  shore  ibr  about  4}  miles  from  Perth 
AmbOT  and  Boath  Amboy  to  Segnine  Point,  where  it  was  separated 
from  deep  water  in  the  eastern  part  of  the  bay  by  a  shoal  a  mile  said  a 
half  broad,  with  a  minimum  channel  depth  of  14^  feet. 

In  1880,  before  improTement  was  began,  21  feet  at  low  tide  conld  be 
carried  from  .Perth  Amboy  to  Segnine  Point,  except  over  two  shoals 
Bonth  and  southeast  from  Wards  Point  (the  southwest  point  of  Staten 
Island) ;  beyond  Segnine  Point  the  available  depth  was  14^  feet.  From 
South  Amboy  to  Great  Beds  Light,  at  the  jauctiou  of  the  South  Amboy 
and  Perth  Amboy  channels,  the  depth  was  about  12  feet. 

The  mean  rise  of  tide  in  Baritan  Bay  is  abont  5  feet. 


A  survey  of  Baritan  Bay  was  ordered  in  1880,  and  under  the  appro- 
priation made  by  the  river  and  harbor  act  of  1881,  a  project  for  improve- 
ment was  adopted  which  provided  for  making  a  channel  300  feet  wide 
and  21  feet  deep  at  low  water  through  the  shoal  off  Segnine  Point,  at  an 
estimated  cost  of  $126,500;  subsequently  it  was  found  that  in  order 
to  make  the  channel  of  this  depth  complete  two  shoals  off  Wards 
Point  required  dredging,  and  the  estimated  cost  was  increased  to 
$165,000. 

TTndw  aathoriiy  of  the  river  and  harbor  acts  of  1890  and  1892  the 
project  was  extended  to  iuclade  making  a  channel  between  Great  Beds 
Light  and  South  Amboy,  300  feet  wide  and  15  feet  deep  at  mean  low 
water,  and  the  total  estimated  cost  from  the  beginning  was  increased 
to  9357,876. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  the  pr^ect  was 
modified  to  provide  for  a  depth  of  21  feet  in  the  South  Amboy  Ohannel ; 
the  additional  cost  of  this  was  estimated  at  $160,000,  making  the  totol 

coat  from  the  beginning  $507,876. 

Up  to  July  1,  1896,  these  channels  had  been  dredged  to  the  width  of 
300  feet,  with  depth  of  21  feet  in  Segnine  Point  and  Wards  Point  chan- 
nels, and  depth  of  15  feet  in  the  South  Amboy  Channel.  Tbese  channels 
had  shoaled  at  the  sides  from  3  to  5  feet  and  at  the  center  from  1  to  3 
feet,  but  retained  their  full  depth  in  mid-channel  for  most  of  their  length. 

Harbor  lines  alongtiie  shores  of  Baritan  Bay  have  been  established 
by  the  Seoietary  of  War  as  follows: 

North  shore,  Uaroh  4,  1890,  and  Jaly  26,  1890. 

At  Perth  Amboy,  Jane  19,  1890. 

South  shore,  June  19,  1890,  and  March  9.  1693. 

Detailed  descriptions  of  the  locality  and  of  the  work  done  are  printed 
lu  the  Annual  Beport  of  the  Ohief  of  Engineers  for  1896,  pages  787-788. 
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OPEXbATIONS  DVRINa  THE  FISCAL  TEAR  ENDXNa  JUNE  30,  1897. 

The  river  and  harbor  act  of  1896  appropriatped  175,000  for  contintUDg 
this  improvement  aud  provided  that  two-thirds  of  the  amount  should 
be  expended  in  making  21  feet  depth  in  the  channel  between  South 
Ainboy  and  Great  Beds  Light.  In  accordance  therewith,  after  adver- 
tisement, proposals  for  dredging  were  received  and  opened  September 
5,  and  a  contract  was  entered  into  with  £.  G.  &  J.  S.  Packard  ibr  exca- 
vating about  223,000  cubic  yards  of  material  from  the  South  Amboy 
Clianuel,  at  the  rate  of  19|  cents  per  cubic  yard,  measured  in  scows,  and 
for  excavating  about  137,000  cubic  yards  from  the  Seguine  Point  Chan- 
nel, at  the  rate  of  16  cents  per  cubic  yard,  measured  in  scows ;  contract 
dated  September  23, 1896,  approved  by  the  Chief  of  Engines  Septem- 
ber 30, 1896,  and  expiring  May  31, 1897. 

Dredging  at  the  Segniue  Point  Channel  was  began  October  &  1890, 
and  continaed  until  January  4, 1897,  when  137,235  cubic  yards  of  mate- 
rial had  been  removed,  deepening  the  shoals  which  had  formed  in  the 
previously  dredged  channel  and  making  a  full  depth  of  21  feet  at  mean 
low  water  for  100  feet  width  and  a  depth  of  19  feet  or  over  for  a  width 
of  200  feet  entirely  across  the  shoal,  a  distance  of  about  9,000  feet. 

Dredging  in  the  South  Amboy  Channel  was  begun  October  14, 1896, 
and  completed  March  3,  1897,  222,110  cubic  yards  of  material  having 
been  removed.  A  channel  of  100  feet  width,  along  the  inner  section, 
120  feet  width,  along  the  outer  section,  increased  to  150  feet  for  a  dis- 
tance of  600  feet  above  and  below  the  bend  between  the  sections  and  21 
feet  depth  at  mean  low  water,  was  made  from  deep  water  at  South 
Amboy  to  deep  water  below  Great  Beds  Light,  a  total  distance  of  aboat 
7,000  feet. 

The  total  amount  dredged  aadet  the  contract  was  359,345  cubic  yards. 

The  material  removed  form  Sefniine  Point  Channel  was  a  soft  sandy 
mud,  whieh  had  washed  into  the  channel ;  that  removed  from  the  South 
Amboy  Channel  was  bard  sand,  gravel,  and  hardpan  for  a  distance  of 
2,000  feet  along  the  outer  section;  the  remainder  was  mud.  About 
60,000  cubic  yards  of  materiitl  from  the  South  Amboy  Channel  was 
placed  against  the  shore  for  dock  filling,  all  the  rest  dredged  under  the 
contract  was  deposited  in  deep  water  off  Coney  Island. 

PRESENT  OONDITIOK  OP  IKPROTEKENT. 

Segnine  Point  Channel,  about  9,000  feet  long,  had  been  dredged  to 
300  feet  width  and  21  feet  depth,  and  had  shoaled  3  feet  or  more ;  during 
the  past  year  it  was  dredged  21  feet  deep  and  100  feet  wide;  for  another 
100  feet  of  width  the  depth  is  19  feet  or  over,  and  for  the  other  100  feet 
it  is  about  18  feet. 

The  Wards  Point  channels,  about  4,500  feet  long,  have  been  dredged 
300  feet  wide  and  21  feet  deep;  they  are  in  fair  navigable  condition. 

The  South  Amboy  Oiannel,  about  7,000  feet  long,  is  21  feet  deep  for 
a  width  of  100  feet,  and  from  12  to  15  feet  deep  fbr  an  additional  200 
tleet  width. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  dredging  to  complete  and 
maintain  the  channels,  as  contemplated  in  the  adopted  prqject. 

Rarit&n  Bay  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry. 

Princess  Bay  Light  ia  on  the  north  shore  of  the  bay  and  Great  Beds  Light- Honso 
is  near  its  west  end.  The  nearest  works  of  defease  are  at  Fort  Hancock,  Sjuidy 
Hook,  Kew  Jers^, 
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MoMjf  ttatmmt. 

Jnlyl,  1896Jl>al<uioemierpended  $TC,0S4.21 

June  30, 1897,  amount  expended  daring  flsoal  year   70, 918. 17 

Jaly  1, 1897,  balance  im«zpended   4, 116. 04 

Jnly  1,       ontetanding  BabUltieB   46.  ff7 

July  1, 18B7,  balance  anilable   4, 069. 37 

r Amonnt  ^ettimated)  required  for  completion  of  exiatinjf  project   130,  ft75. 00 


Appropriations  for  improving  Baritan  Bay,  New  Jersey,  have  been 
made  as  follows: 


XppUcalloiL 

DKta. 

Amoniit. 

nrndglng: 

Mu.  ft,  1881 

•60,000 

60,000 
20,000 
87,600 
26.000 
40,000 
40,000 
40.000 
76,000 

Aug.  2,1882 
Jnlv  6,1881 
Aag.  6.1886 
Aug.  11, 1888 
S«pl  10, 18M 
July  18, 1802 
Auk.  17, 1884 
Jane  8,1800 

Do  

877,600 

AUiraet  of  propotalt  for  tbredging  <h  BarUan  Bay,  Kew  Jeneg,  opmud  hg  Jft^.  B.  M. 
AdMM,  Corpt  ofSngnuora,  Army  IMl^ng,  Nw  Fork  OUy,  S^imber  S,  JS96, 

[AiiHnuiU>T»airiile:  South  AmbByCh»tiael.M4,000;  Sscnlne  FalBtChHiiwl,«»,000.] 


Vans  toA  addraH  of  bldd«r. 

Sooth  Amboy 
Chuuiel. 

Sogulne  Point 
Channel. 

Per 
cubto 
yard. 

Namber 
of  onbio 
yards. 

Per 
oablo 
yard. 

Namber 
of  onblo 
yarda. 

CenU. 

m 

232,790 

CmU. 
16 

U.0 

137,600 
180,  UO 

•  Lowest  bid.  Aeoeptod. 


ContTMi  in  force  inring  ffte  ]HMt  Jbeol  yror  pndi*g  Jumo  SO,  1897. 

Dredging  about  223,000  oabic  yards  of  mRterfnl  fVom  Sonth  Amboy  Channel,  at 
rate  of  19(  cents  per  cubic  yard,  scow  meaoorement,  and  nbont  137,000  oubic  yards 
from  Segnine  Point  Channel,  at  rate  of  16  cents  per  cubic  yard,  ticow  measnrement. 
Name  of  contractor,  R.  O.  &  J.  S.  Packard,  130  Pearl  street,  New  York  City :  date 
of  oontracti  Soptember  2^ 1896 :  date  of  approrftl.  September  1886 ;  dftte  of  begin- 
ning work,  October  8, 1886 j  date  of  ttplntUm,  Itey  ftl,  1887. 
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(KnOOntCIAL  8TATIBTI08  FOB  THX  CALBHDAB  TXAB  1896. 


FrtighU  pMHng  through  th*  SarUoM  Boy  ChawneU. 


TODB. 


Trine. 


Coal,  or«fi.  eta 
BolMlng  iDkteii&l . . 

MannflMJtnrM  

HlsoeUaueou  


3,«i»,ia5 

33,898 
542, 783 
4S3,«S 


931,  W7, 800 


Total 


II.  037, 800 


The  tonnage  reported  for  1896  is  807,052  tons  more  than  tiiat  reported  for  1885. 

The  above  eommeroe  is  carried  in  Teasels  of  maxininm  drnft  of  23  feet;  maximnm 
tonuai^e,  2,600  tons.  It  is  estimated  that  26  per  cent  of  the  commerce  passed  through 
the  Segaine  Point  Channel,  80  per  cent  through  the  Sooth  Aiuhoy  Cnannel,  and  90 
per  cent  through  the  Ward  Point  Channel. 

No  new  line  of  transportaiiini  Is  z^orted  eBtabllshed  alnoe  Jnly  1,  1896. 


IHPBOVKHENT  OF  ICATTAWAJT  CBEEK,  NEW  JEBSET. 

Mattawau  Greek  is  a  small  tidal  stream  in  the  easteru  part  of  tbe 
State  of  ISqv  Jersey,  flowing  northeastwardly  tbroagh  salt  marshes 
and  emptying  in  Baritan  Bay  at  Keyport  Harbor,  I^ew  Jersey,  about 
10  miles  west  from  Sandy  Hook.  The  navigable  part  of  the  stream 
extends  up  to  the  bridge  of  the  New  York  and  Long  Branch  Railroad, 
abont  1^  miles  above  its  month.  This  part  of  the  creek  had  uatnrally 
a  depth  of  4  feet  or  more  in  tbe  lower  half  of  its  course,  except  over  a 
mad  flat  at  the  entrance  extending  oat  into  Keyport  Harbor,  upon 
which  the  available  depth  was  less  than  3  feet.  In  the  upper  half  there 
was  a  naiTow  channel  of  3J  feet  depth  to  the  steamboat  dock  at  Matta- 
wau, If  miles  above  its  month.  Above  the  steamboat  dock  the  depth 
decreased  to  less  than  2  feet.  The  stream  is  narrow  everywhere  above 
its  month,  the  widths  generally  ranging  from  75  to  2(K>  feet. . 

Tbe  mean  rise  of  tide,  practically  uniform  throaghont  the  navigable 
part  of  the  creek,  is  4.9  feet. 


Under  porovision  of  the  river  and  harbor  act  of  June  14, 1880,  a  sur- 
vey of  "  Mattawan  Greek,  fW>m  Baritan  Bay  Ohannel  to  Gentral  Bailroad 
Bridg&  head  of  navigation,"  was  made.  The  re^rt  on  this  survey, 
printed  in  the  Annual  Report  of  the  Gbief  of  Engineers  for  1881,  page 
720,  stated  that  to  improve  this  stream  snflBcieotly  for  high-water  navi- 
gation it  would  be  necessary  to  make  a  chanuel  of  4  feet  depth  at  mean 
low  water  by  dredging  throngh  the  mud  flat  at  the  entrance  and  through 
the  shoals  above  Winkson  Creek  (about  seven-eighths  of  a  mile  from 
the  month).  The  estimated  cost  of  making  this  channel  100  feet  wide 
np  to  Winkson  Creek,  and  thence  to  the  railroad  bridge  75  feet  wide, 
was  $33,120. 

This  project  was  adopted  under  authority  of  the  river  and  harbor  act 
of  1881,  which  appropriated  115,000  for  beginning  the  work.  Sabse- 
qnent  appropriations,  amounting  altogether  to  the  estimated  cast, 
133,120,  were  made  and  expended  upon  this  work  np  to  October,  1893, 
bnt  on  acoomit  of  continued  shoiiling  daring  the  period  from  1880  to 
1803  a  large  part  of  the  available  fiinds  bad  to  be  applied  to  redredg- 


F  23. 
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ing  the  same  chanuels,  and  it  liras  not  possible  to  make  the  faW  width 
and  depth  designed  within  the  limits  of  the  estimate. 

July  1, 1896,  the  4-foot  channel  was  from  40  to  100  feet  wide  np  to  the 
steamboat  dock  at  Mattawan.  Above  the  steamboat  dock  the  available 
depth  was  1^  to  2  feet  up  to  the  railroad  bridge,  a  distance  of  about 
9U0  feet* 

OPERATIONS  DUBINO  THE  FISOAL  TEAR  ENDINO  JUNE  30,1897. 

The  river  and  harbor  act  of  1896  appropriated  $3,000  for  this  improve- 
ment. After  due  advertisement,  proposals  for  dredging  were  received 
and  opened  in  April,  1897,  but  all  bids  were  rejected.  Proposals  were 
again  invited  under  the  same  specifications,  and  a  contract  for  dredg- 
ing about  14,400  cubic  yards  of  material  was  entered  into  with  Jnmes 
McSpirit,  of  Jersey  City,  N.  J.,  at  the  rate  of  189  cents  per  cubic  ynrd, 
prism  measurement.  Contract  dated  May  12, 1807,  approved  by  the 
Chief  of  Engineers  May  17, 1897,  and  expiring  Scptemb^  14, 1897. 

Work  naaex  this  contract  has  not  yet  been  begun. 

*  PRESENT  CONDITION  OP  IMPROVEMENT. 

There  is  now  a  channel  4  feet  deep  at  mean  low  water  np  to  the 
Mattawan  Steamboat  Dock,  with  widths  from  40  to  100  feet.  Above 
the  steamboat  dock  for  500  feet  there  is  a  depth  of  2  feet  or  more,  and 
thence  to  the  railroad  bridge,  about  400  feet,  the  available  deptli  is  1^ 
feet 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  the  channel  will  be  widened  at  the  nar- 
rowest places,  which  are  between  Winkson  Creek  and  the  steamboat 
dock,  and  extended  400  feet  above  the  steamboat  dock,  dredging  to  a 
depth  of  4  feet  at  mean  low  water. 

If  ftirther  appropriations  are  made  for  continuing  this  work,  they 
shoald  be  expended  in  maintaining  a  navigable  channel  of  4  feet  depth  at 
mean  low  water  up  to  the  Mattawan  Steamboat  Dock,  or,  if  practicable, 
to  the  railroad  bridge. 

Mattawan  Cre«k  ia  in  the  collection  district  of  Perth  Amboy,  N.  J.  The  nearest 
light-faoQse  ia  Great  Bedw  Lisbt,  in  Raritan  Bay.  The  nearest  work  of  defense  is 
Fort  Hmicook,  Handy  Hook,  New  Jersey. 

Money  statement. 


July  1, 1896.  balance  nnexpendod   «3,  U1.51 

June  30, 1897,  amount  expended  during  fiscal  year   7. 65 

July  1, 1897,  balance  unexpended   1^138.86 

July  1,  1897,  amount  covered  by  uncompleted  oontrmots   700. 00 

July  1, 1887,  balance  avsUable   433.80 


Approprintions  for  improving  Mattawan  Oreek,  New  Jersey,  have 
been  made  as  follows : 


Applloalion. 

AmonBt, 

Mar.  8,1881 
Aug.  2,1BS2 
Sept.  19, 1890 
3alj  18, 1893 
Aag.  17, 1894 

•15,080 
8,000 
3,600 

9.  mo 

8,000 
8.000 

80,110 
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AMrtuit  «f profotiAt  for  dredging  in  JfoAMwm  OrMlfc,  JTew  Jwaji,  optmtd  bg  Ma^.  If.  M. 
AdiamMj  Carpt  of  Engimterty  Army  Building,  New  York  City,  April  IS,  1897. 


Name  and  adttrean  of  bidder. 

Rate 

per  cubic 
yard: 

Number  of 
cubic  jBrde 
under  bid. 

Kemarke. 

Prism  measDrement, 
Senw  measurenieot. 
Prism  mflaaiirmuent. 

Do. 

JunoB  ICeSpirlt,  Jam  Ctty,  H.  J  

E.  M.  Paya,  Albany,  NT  Y  

ii» 
!?* 

A 

14,400 
4, 146 
9,153 

15,882 

Al]  bids  Tfljeoted. 

Ahsiraet  of  propotaU  for  drtdging  in  Mattawan  Creek,  New  Jereey,  opened  bg  Maj.  H.  M. 
Adimt,  Corpa  of  Bn^^^^vrt,  Army  Building,  New  York  City,  Ma$  S,  18$7. 

[Anoont  ftv»lUble,  «2,700.] 

Name  and  addroM  of  bidder. 

Kate 
peronMo 
yard. 

Knmberef 
onUo  yaida 
noder  Md. 

Remarks. 

James  UeSplrit,  Janra  City,  S.S.a  

OenU. 

14,400 
U,000 

Prism  uaasnnment. 

Do. 

a  Lowest  bfaL  Aooepted. 


Contraet  in  foroe  during  thejitcal  year  ending  June  SO,  1897. 

Conirftot  for  dredging  aboat  14,400  oDbic  yards,  at  18}  dents  per  onbio  yard,  prism 
measnrement.  Name  of  contraotor,  James  McSpirit,  Jersey  City,  N.  J.;  date  or  con- 
tract. May  12,  1897;  date  of  approval,  May  17,  1897;  date  of  Deginning  work,  not 
yet  began ;  date  of  expiration,  September  14,  1897. 


COMMEBCXAL  STATI8TICB  FOR  THB  OALWTDAB  TXAlt  1896. 


Ft^gkt  reorived  and  shipped  by  water. 


ArUolee. 

Tons. 

Taliw. 

80,000 
^000 
S5,000 
3711,  OUO 

485,000 

|«1,SM,0D0 

The  above  figures  show  an  increase  in  tonnage  of  iMghts  of  96,876  tons  over  that 
reported  for  1896. 

No  new  lines  of  traiupOTtation  are  reported  as  estsblialMd  since  Jnly  1, 1896. 


F  23. 

IMPROVEMENT  OF  HARBOR  AT  KETPORT,  NEW  JERSEY. 

Keyport  Harbor  is  a  bay  aboat  a  mile  broad  in  the  south  shore  of 
Karitan  Bay  and  10  miles  west  firom  the  Atlantic  Ocean  at  Sandy  Hook, 
New  Jersey.  Keyport,  a  Tillage  of  3,200  popnlation,  lies  on  the  soath- 
east  shore  of  the  harbor.  There  was  natoraUy  no  distiDct  channel  in 
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the  harbor,  and  the  available  depth  to  the  Keyport  wharves  was  less 
than  4  feet  at  low  water. 
The  mean  rise  of  tide  is  4.9  feet. 

PROJECTS  FOB  IHPBOYBKENT. 

Under  provis^  of  the  river  a;  d  harbor  act  of  Jane  10, 1872,  a  snr- 
vey  of  Keyport  Harbor  was  made,  the  report  on  which,  printed  in  the 
Annnal  Beport  of  the  Chief  of  Engineers  for  1873,  page  911,  stated 
that  the  available  depth  to  the  wharves  was  nearly  6  feet  at  low  water 
in  a  channel  dredged  at  private  expense  in  1866.  This  depth  was  not 
sufficient  for  the  commerce  of  the  harbor,  and  an  estimate  was  pre- 
sented for  dredging  a  channel  S  feet  deep  at  mean  low  water  and  200 
feet  wide  up  to  the  Steamboat  Dock,  at  a  cost  of  $30,475. 

This  project  was  adopted  nnder  the  river  and  harbor  act  of  1882, 
which  appropriated  $30,476  for  completing  the  work.  It  was  found 
that  the  channel  had  shoaled  about  2  feet  since  1872,  and  that  $10,000 
additional  would  be  required  to  complete  it,  making  the  total  cost 
$40,475. 

The  present  project  is  the  project  adopted  in  1882,  with  revised  esti- 
mate of  cost,  and  consists  in  dredging  to  make  a  channel  200  feet  wide 
and  8  feet  deep  at  mean  low  water  up  to  the  Steamboat  Dock  at  Key* 

port,  at  an  estimatetl  cost  of  $40,475. 

After  1882  no  farther  appropriation  for  this  improvement  was  made 
until  1892,  during  which  interval  the  channel  had  filled  along  the  sides. 

Sabsequent  appropriations  have  been  expended  nnder  the  project, 
and  up  to  July  1,  1896,  the  channel  between  the  Keyport  Steamboat 
Dock  and  Baritan  Bay,  a  distance  of  5,000  feet,  had  been  dredged  8  feet 
deep  at  mean  low  water,  with  width  of  200  feet  in  the  outer  part  (4,200  feet 
long)  and  160  feet  wide  in  the  inner  part.  It  had  shoaled  so  that  the 
outer  half  had  an  available  depth  of  7|  feet  and  the  inner  half  a  depth 
of  8  feet  for  a  width  of  about  36  feet,  and  a  depth  of  6  feet  for  110  feet 
width. 

Harbor  lines  for  the  south  shore  of  Baritan  Bay,  including  Keyport 
Harbor,  were  established  by  the  Secretary  of  War  March  9, 1892. 

OPERATIOITS  DTTBINO  THE  FIBOAX  TEAR  BITDINO  JUNE  30,  1897. 

Under  the  appropriation  of  $2,600,  made  for  this  improvement  by  the 
river  and  harbor  act  of  1896,  proposals  for  dredging  were  received  and 
a  contract  for  the  removal  of  about  12,000  cubic  yards  of  mat«rial,  at 
the  rate  of  18  cents  per  cubic  yard,  measured  in  scows,  was  entered 
into  with  William  H.  Taylor,  jr.,  of  Jersey  City,  N.  J.;  contract  dated 
April  14, 1897,  approved  by  the  Chief  of  Engineers  April  28, 1897,  and 
expiring  July  1,  1897. 

Work  under  this  contract  was  begun  May  21  and  completed  June  1, 
1897, 12,222  cubic  yards  of  material  being  excavated.  A  channel  75 
feet  wide  and  1,100  feet  long  was  dredged  outward  from  the  Steamboat 
Dock,  overlying  the  channel  dredged  in  February,  1806,  which  hail 
almost  completely  filled  up ;  the  depth  made  was  8  feet  at  mean  low 
watw,  where  the  depth  before  dredging  ranged  from  6  to  7  feetb 

PRESENT  OONDITION  OF  IMPROVEMENT. 

The  inner  part  of  the  channel  recently  dredged  has  a  depth  of  8  feet 
at  mean  low  water  with  width  of  75  feet  for  a  length  of  1,100  feet; 
outside  of  this  the  available  depth  is  7  to  8  feet 
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PROPOSED  OPEHATIONS. 

The  amoant  estimated  for  oompletiou  of  this  improvemeDt  has  been 
appropriated  and  expended  upon  the  work.  During  the  period  of 
execution  of  this  work,  from  1882  to  1896,  the  channel  shoaled,  and 
recent  appropriationa  hare  not  been  sufficient  to  wholly  remove  the 
deposits.  Therefore  it  has  not  been  possible  to  dredge  the  channel  to 
the  projected  depth  and  width  within  the  estimated  cost. 

If  farther  appropriations  are  made  for  thia  work  they  should  be 
applied,  in  the  first  place,  to  such  dredging  as  is  necessary  to  maintain 
a  channel  8  feet  deep  and  of  width  as  great  as  may  be  from  Baritan 
Bay  to  the  wharves  at  Keyiwrt. 

Kvyport  Harbor  iB  in  the  collection  district  of  Perth  Amltoy,  N.  J.  The  ueareat 
U^t^honse  is  Orest  Beds  Light,  in  Karitan  Bay ;  the  nearest  work  of  defense  is  Fort 
Biuuocki  Sandy  Hook,  New  Jersey. 

Money  ttatemmt 

Jnly  balance  unexpended   43, 705. 68 

Jane  30, 1897,  anumnt  expended  daring  fi«oal  year   3, 489. 29 

July  1, 1897,  balance  nnexpended   216.  39 

July  1, 1897,  outstanding  UabiUties   6. 67 

Jnly  1, 1897,  balance  aTailable   209. 72 

Appropriations  for  improving  Keyport  Harbur,  New  Jersey,  have 
been  made  as  follows: 


AppUutloD. 

Date. 

Amotmt. 

Aug.  2,1882 
Jnly  13, 18S3 
Ads.17,18H 
June  8,18H 

«30,i75 
S,000 
6,000 
2,500 

Do  

42,975 

Aitlract  ofpropoMlafor  dr^dgiitf  in  Keyport  Sarbor,  New  .Ttraep,  opened  by  Maj.  B.  3f. 
Adama,  Corpt  of  EngmMTt,  Army  Baildimg,  New  York  City,  April  S,  1897. 

[Ammnt  aT^latda,  ^200.] 


KuM  and  addroM  of  Udder. 


JamM  MoSpirlt,  Jerser  City,  "S.S  

Alonso  E.  Smith,  laltp,  N.  Y  

Wm.  H.  Taylor,  jr.,  Jersey  City,  S.  J.o 


lUte 

per  cubic 
ynrrt 
(8  coir 

meMnre- 
ment). 


Numl>er 
of  cubln 
yards  UDiler 
price  bid. 


10, 478 
8,800 
12,222 


alrfiVMtbfd;  aooepted. 


Contraei  inforoe  during  thefitoal  year  etidiiv  June  SO,  1857. 

Contract  for  dredging  aboat  12,000  enble  yards  of  materials,  at  18  cents  per  onbio 

Sard,  scow  measnrement.  Name  of  contractor,  Wm,  H.  Taylor,  jr.,  of  Jersey  City, 
'.  J.;  date  of  contract,  Amil  14,  1897;  date  of  approval,  April  26,  1897;  date  of 
bej^nning  work,  Hay  21, 1897;  date  of  uplration  of  eontraot,  July  1, 1^. 
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COHHEBCIAL  STATISTICS  POB  THE  CALENDAR  YEAR  1896. 


Hvight  received  and  altipped  bi/  water. 


Artielcs. 

Tons. 

Vftln*. 

00.700 
8,000 
8.  SCO 
10,000 
18,000 
418,000 

01, 600. 000 
10,000 
S7.000 
435,000 
080,000 
4,KW.00U 

HO,  MO 

7,322,000 

The  above  flights  were  carried  in  vessels  of  from  3  to  11  feet  draft. 

The  above  figoies  show  a  decrease  in  the  tonnage  of  freights  carried  to  and  from 
Kevport  Harbor  of  1,400  tons  from  that  reported  for  the  year  1895:  an  Increase  of 
308,176  tons  is  reported  in  the  freights  passing  through  Keyport  HarboT  to  and  flvm 
Hattawan  Creek. 

No  new  lines  of  tranaportatiou  have  bean  reported  as  established  since  Jnly  1, 1886. 


F  24. 

lUFBOVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW  JERSEY. 

Slioal  Harbor,  Kew  Jersey,  at  the  mouth  of  Compton  Greek,  is  on  the 
south  Ride  of  Baritan  and  Sandy  Hook  bays,  where  they  meet,  5  miles 
west -southwest  from  the  Atlantic  Ocean  at  Sandy  Hook.  The  only 
natural  harbor  is  inside  the  mouth  of  the  creek,  where  the  depth  is 
from  3  to  6  feet  at  low  tide.  Compton  Oreek  is  navigable  for  rather 
more  than  a  quarts  of  a  mile  above  its  mouth  to  a  point  where  it  is 
crossed  by  a  highway  bridge  without  a  draw;  the  width  of  the  creek 
below  the  bridge  averages  about  80  feet.  The  entrance  to  this  small 
harbor  was  obstructed  by  a  broad,  flat  shoal,  extending  generally  along 
the  south  shore  of  Sandy  Hook  Bay,  and  the  distaDce  between  deep 
water  in  the  creek  and  4  feet  depth  in  the  bay  was  about  lialf  a  mile. 
The  available  depth  across  this  shoal  was  less  than  1  foot  at  mean  low 
tide. 

The  village  of  Fort  Monmouth,  lying  west  of  the  mouth  of  the  creek, 
is  the  shipping  point  for  garden  track  from  the  adjoining  country  and 
for  fish  and  oysters  taken  in  the  bay  near  by. 

The  meau  rise  of  tide  is  about  4^  feet. 

PROJECT  FOB  IMPROVEMENT. 

Under  provision  of  the  river  and  harbor  act  of  1882  a  survey  of  Shoal 
Harbor  and  Gompton  Greek  was  made.  The  report  on  the  survey  pro- 
posed a  plan  for  improvement  to  secure  a  channel  5  feet  deep  at  meau 
low  water,  to  be  150  feet  wide  through  the  outer  shoal  and  75  feet  wide 
in  the  creek,  by  dredging  and  by  buUding  a  dike  3,200  feet  long  on  the 
northwest  side  of  the  channd,  at  an  estimated  cost  of  $64)130. 

The  first  appropriation  made  by  Congress  for  (Munying  out  this  im- 
provement was  by  act  of  September  19, 1890,  which  directed  its  appli- 
cation "so  as  to  give  a  channel  4  feet  deep  at  mean  low  water.*'  A 
project  for  improvement  was  accordingly  adopted  forsecnring  a  channel 
4  feet  deep  at  mean  low  water  and  from  75  to  150  feet  wide,  connecting 
Oompton  Creek  with  Sandy  Hook  Bay,  at  an  estimated  cost  of  $64,130. 
This  project  has  not  been  modified. 

Up  to  July  1, 1896,  a  channel  1,650  feet  long,  76  feet  wide,  and  4  fioet 
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deep  at  mean  low  water,  bad  beeu  dredged  from  Goinptou  (7reek  out- 
Tard,  extending  to  the  1-foot  curve  in  the  bay. 

Harbor  lines  iu  Sandy  Hook  Bay  at  Shoal  Harbor  were  established 
by  the  Secretary  of  War  March  9, 1892. 

OFBBATIONB  DUBINQ  THB  FI80AI.  TBAB  BITSINO  JTJNB  30,  1807. 

Under  the  appropriation  of  |5,000  made  by  the  river  and  harbor  act 
of  1896,  after  due  advertisement,  proposals  for  dredging  were  received 
and  opened  August  24, 189G.  But  one  bid  ^vas  received,  at  a  price  of 
76  cents  per  cubic  yard,  prism  measurement.  With  the  approval  of 
the  Chief  of  Engineers,  this  bid  was  rejected  and  authority  to  hire  a 
dredge  in  open  market  was  given,  and  a  sabseqneot  offer  of  the  New- 
burg  Dredging  Company  to  do  the  work  under  the  same  specifications 
at  tlie  rate  of  60  cents  per  cubic  yard,  measured  iu  soova,  waa  accepted. 
Dredging  began  October  6  and  was  completed  October  23, 1896,  f^ter 
7,fiOO  cubic  yiurds  of  material  had  beeu  removed. 

A  cut  25  feet  wide  and  4  feet  deep  at  mean  low  water  was  made, 
beginning  at  the  steamboat  dock  and  extending  outward  through  Shoal 
Harbor  a  distance  of  1,200  feet  along  the  center  of  the  previously 
dredged  channel  from  Oompton  Greek,  which  had  shoaled  to  a  depth 
of  2,5  feet  at  mean  low  water. 

Continuing  the  improvement,  a  channel  75  feet  wide  and  4  feet  deep 
at  mean  low  water  was  made,  extending  from  the  outer  limits  of  the 
previously  dredged  channel  a  distance  of  425  feet  outward  toward 
deep  water  in  Karitan  Bay  and  terminating  at  the  2'foot  contour, 
distont  2,000  feet  from  the  mouth  of  Oompton  Greek. 

PBBSENT  CONDITION  OF  IBCPBOV1BMENT. 

The  channel  connecting  Compton  Creek  with  the  bay  has  a  depth  of 
4  feet  at  mean  low  water  and  width  of  25  feet  to  75  feet  as  ^  as 
dredged,  to  the  2-fbot  curve  in  the  bay. 

PBOPOSBD  OPBBATIONS. 

Future  appropriations  should  be  applied  to  completing  the  projected 
channel. 

Shoal  Harbor  is  in  the  collection  district  of  Perth  Amhoy,  N.  J.  The  nearest  ligbt- 
honse  is  the  Navesiuk  Lights,  and  the  nearest  work  of  defsiue  is  Fort  Hauoook, 
Sandy  Hook,  New  Jersey. 

Money  statem&xt. 

July  1, 1896,  balance  nnezpended   $5, 066. 09 

Jnne^,  18^,  amount  expended  dnring  flsoalyew   5,007.21 

Jaly  1, 1897,  balance  nnexpraded   68. 88 

Amoant  (estimated)  reqaired  for  completion  of  ezisting  project   48, 130. 00 

Amonnt  tliat  can  beprontably  expendedin  fiscal  year  ending  June30,1899   15, 000. 00 
Submitted  in  oomplianoe  with  reqalxanentB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  andTof  saadry  civil  act  of  Jnne  4, 1897. 

Appropriations  for  improving  Shoal  Harbor  and  Compton  Creek, 
New  Jersey,  have  beeu  made  as  follows: 


Applloition. 

Date. 

Amonnt. 

Sept.l»,lSH 
Joly  13,1892 
Ang.  17, 18M 
Juao  8,US6 

VS.  000 
8,000 
S,000 

i,m 

16,000 
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Abttract  of  pnwnaUfor  dredging  in  Shoal  Harbor  amd  Compton  CroOt,  New  Jortog,  opemtd 
by        3.  M.  Adam,  Corpe  of  E%gine«rt,  Army  Building,  Nno  ¥ork  City,  Anguat 

'  [Amount  anlMite,  «4,H0.] 


Nme  and  addieao  of  blddw. 

Batepor 

oobto 

(prism 
moMnr*- 
mant). 

Nnmbarof 
onblcyaida 

to  bora- 

movad 

99.  ra 

"OnlyUd. 

No  contract  haa  been  in  force  for  this  work  dnring  the  flsoal  yew  ending  Jane  30, 
1897;  dredging  wu  done  nnder  open-morket  agreement,  vith  approviU  of  the  Chief 
of  Eogineen,  dftted  Anguti  37, 18m ;  vork  began  Oetober  6, 1890 :  completed  Ootober 
23, 1896. 

COMMERCIAL  STATISTICS  rOB  TBS  CALBHDAR  TKAR  1896. 

ArtiolOB. 

Amount. 

Talne. 

Tom. 

«0,0« 

70,000 

4,000 
3S,D0O 

8,000 

$175,000 
100,000. 
i:t,ooo 

80,000 
90,000 

107,000 

SI7,MB 

The  above  freights  were  carried  in  lioats  of  from  2  to  4  feet  draft. 
This  statement  shows  an  increase  in  tone  of  freight  carried  of  15,000  tons  over  that 
reported  for  1896. 

No  new  lines  of  transportation  are  reported  as  established  sinoe  July  1,  1896. 

The  number  of  vessels  using  Compton  Creek  as  aharborof  refage  increased  largelT 
dnring  the  year  1896,  owing  to  the  improvement  effected  in  l£e  otaannel  thioogn 
ahoaiMKbOT,  by  way  of  wluoh  the  creek  is  enteced. 


F  as. 

IMPROVEMENT  OF  SHREW8BUBY  RIVER,  NEW  JERSEY. 

The  Shrewsbniy  Biver  is  a  Iiur^  tidal  basin  in  the  eastern  part  of 
the  State  of  New  Jersey.  It  consists  of  two  bays  of  nearly  equal  area, 
about  3  Bqoare  miles  each,  known  as  the  liTortii  Branch  (or  ^avesink 
Biver)  and  the  Sonth  Branch,  and  of  a  channel  called  the  "Main  Stem," 
?fbich  suites  the  two  branches  at  their  east  ends  and  extends  north- 
wardly to  the  sontUeast  end  of  Sandy  Hook  Bay.  The  two  branches 
of  the  river  are  separated  by  a  hilly  peninsula  about  2  miles  wide,  and 
the  main  stem  is  separated  irom  the  Atlantic  Ocean  by  a  low  sand 
beach,  generally  from  200  to  400  feet  wide.  In  1782  it  is  said  that  the 
river  had  a  direct  outlet  to  the  ocean  through  this  beach,  at  a  poiut 
opposite  the  junction  of  the  North  and  Sonth  branches.  The  ontlet 
advanced  northwardly,  and  a  United  States  Coast  Survey  map  of  1840 
shows  it  to  be  north  of  the  North  Branch  and  nearly  opposite  the 
Kavesink  (or  Highland)  Lights.  Some  years  later  the  direct  ontlet  to 
the  ocean  closed  up,  and  a  Coast  Survey  map  of  1864-65  shows  that  the 
present  channcd  into  Sandy  Hook  Bay  had  become  the  only  oatiet  of 
the  river. 
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The  mean  rise  of  tide  in  Slirewsbury  Biver,  aa  observed  in  1879,  is  ns 
follows: 


A  snrvey  of  the  river  was  ordered  by-  Congrees  in  1870,  and  under 
appropriations  made  in  1871  and  1873,  amounting  to  $19,000,  dredging 
was  done  npon  six  bars  in  the  river. 

The  river  and  harbor  act  of  1875  provided  for  a  survey  of  the  "  North 
and  South  branches  of  Shrewsbury  Biver."  A  plan  for  improvement 
was  proposed  at  an  estimated  cost  of  $18,000,  which  sum  was  appropri- 
ated in  1878.  A  more  extended  plan  of  improvement,  referred  to  the 
Board  of  Kugineers  and  approved  by  them  Februaiy  12,  1879,  was 
adopted  March  3^  1879,  when  Congress  appropriated  funds  for  begin- 
ning work.  This  project  provided  for  diking  and  dredging  to  make  the 
channel  6  feet  deep,  with  width  of  300  feet  in  the  main  stem  and  of  150 
feet  in  the  North  and  Soath  branches,  at  an  estimated  cost  of  $142,086. 
Owing  to  the  facts  that  redredging  on  many  of  the  shoals  has  been 
required  and  that  the  cost  of  dredging  has  proven  greater  than  antici- 
pated,  the  estimated  cost  has  been  increased  to  $234,062. 

Up  to  July  1, 189(»,  the  several  channels  had  been  dredged  at  differ- 
ent times  to  6  feet  depth,  with  widths  from  60  to  200  feet,  and  nine  dikes 
had  been  built  with  an  aggregate  length  of  13,589  feet. 

Harbor  lines  were  establish^  in  the  Shrewsbury  Biver  in  the  vicinity 
of  Seabright  by  the  Secretary  of  War  February  5, 1894,  and  at  the 
month  of  the  river,  along  the  west  shore  up  to  the  Highland  Bridge, 
March  9, 1892/ 

Sketches  of  Shrewsbury  Biver  were  printed  in  the  Annual  Beports 
of  the  Chief  of  Engineers  for  1879, 1881, 1882, 1887, 1890, 1891,  and  1893. 

Farther  and  more  detailed  description  of  the  locality  imd  of  the  work 
done  is  printed  in  the  Anuoal  Beport  of  the  Chief  of  Engines  for 
1896,  pages  797-798. 

OFSBATIOHS  SUKIHa  TH]B  FIBGAI.  TSAB  Ein>IN»  JUNB  30,  1897. 

The  river  and  harbor  act  of  Jnne  3, 1806,  appropriated  $16,000  for 
continuing  this  improvement. 

By  approval  of  the  Chief  of  Engineers,  dated  July  18,  1896,  the 
expenditure  of  an  amount  not  exceeding  $1,000  was  authorized,  to 
afford  immediate  relief  to  traffic,  which  was  obstructed  by  two  small 
Band  bars.  Offers  were  invited  &om  four  contractors  who  owned  suit- 
able plants,  and  the  offer  of  Mr.  K.  Simon,  of  New  York  City,  to  do 
the  work  at  the  rate  of  46  cents  per  cubic  ys^,  scow  measurement,  was 
accepted.  Dredging  was  begun  Aagust  3,  and  completed  August  30, 
1896, 2,145  cubic  yards  of  saud  being  removed  and  deposited  behind 
Dike  G.  A  cat  90  feet  long  and  100  feet  wide  was  made  through  the  shoa! 
at  Lower  Bocky  Point,  and  a  cut  80  feet  long  and  75  feet  wide  through 
the  shoal  near  Upper  Bocky  Point;  depth  made,  6  feet  at  mean  low 
tide. 

A  snrvey  of  part  of  the  river,  to  cost  not  exceeding  $300,  was  author- 
ized by  the  Chief  of  Engineers  July  22, 1896,  with  a  view  to  determin- 
ing the  best  application  of  the  available  funds.  The  river  from  Oceanic 
to  Lower  Bocky  Point  was  surveyed  in  the  tall  of  1896. 


At  Highlands  Bridge 
At  aeabright  Bridge . . 


At  the  onter  bar 


.  5 
.  8 
.  1.3 


FB0JB07S  FOB  IKFSOTBHBNT. 


BUIO  97  73 
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Daring  the  winter  of  1896-97  tlie  sea  broke  through  the  neck  of  the 
Sandy  Hook  peninsula,  nearly  opposite  Island  Beach,  and  carried  sand 
into  the  river,  filling  up  the  improved  channel  between  Island  Beach 
and  the  Sandy  Ho<hc  peninsula  to  above  ordinary  high-water  line,  and 
leaving  open  a  secondary  outlet  between  the  river  and  the  ocean,  with 
about  6  feet  depth  at  low  water.  Navigation  of  this  inlet  is  prevented 
by  an  outer  bar  and  by  the  iJoverninent  r<iilroad  trestle. 

The  available  funds  were  not  suflBcient  to  close  the  breach  nor  to 
open  the  channel  east  of  Island  Beach,  which  latter  would  not  in  any 
case  be  advisable  while  the  breach  remained  open. 

The  facts  were  reported  to  the  Chief  of  Engineers  February  27, 1897, 
with  recommendation  that  the  project  be  modified  to  provide  for  the 
improvement  of  the  channel  west  Of  Islaiid  Beach  until  such  time  as  it 
should  be  desirable  to  continue  the  improvement  of  the  East  Channel, 
and  that  so  much  as  necessary  of  the  available  funds  be  applied  to  this 
work.  This  was  approved  by  the  ChidT  of  Engineers  March  1, 1897. 

After  advertisement  for  ten  days  proposals  for  di>edging  were 
received  aad  a  contract  was  entered  into  with  Frank  H.  Brainard,  of 
New  Tork  City,  for  dredging  about  28,500  cubic  yards  from  the  main 
chfliinel,  at  28  cents  per  yard,  scow  measurement,  and  about  7,000  cubic 
yards  Irom  the  North  and  South  branches,  at  35  cents  per  yard,  scow 
measurement.  Contract  dated  Ajjril  1, 1897,  approved  by  the  Chief  of 
Engineers  April  7,  1897,  and  expiring  July  1,  1897.  Dredging  was 
begun  April  7  deepening  the  main  channel  west  of  Island  Beach. 

The  contractor's  progress  was  not  such  as  required  by  the  contract, 
and  he  was  warned  that  unless  satisfactory  progress  was  made  at  once 
measures  would  be  taken  to  secure  the  completion  of  the  work,  under  a 
provision  of  the  contract.  When  it  appeared  that  the  contractor  was 
unable  to  do  the  work  more  rapidly,  offers  were  invited  from  others,  and 
an  offer  of  James  McSpirit  to  dredge  out  the  channel  west  of  Island 
Beach,  for  25  cents  per  cubic  yard,  was  accepted  May  1.  Mr.  McSpirit 
began  work  May  6.  Both  plants  continued  working  until  June  5,  when 
the  progress  required  by  the  contract  was  attained  and  the  contractor's 
plant  was  transferred  to  the  work  in  the  North  Branch.  The  hired 
dredge  remained  and  completed  the  work  in  the  main  channel  June  30. 
The  amount  removed  from  the  main  channel  by  the  contractor  was 
11,998  cubic  yards,  by  the  hired  dredge  18,000  cubic  yards. 

The  total  removed  iVom  the  main  channel  west  of  Island  Beach  was 
29,998  cubic  yards.  The  mouth  of  the  river  was  opened  to  navigation 
by  a  cut  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  about  2,400 
feet  long,  connecting  the  deep  water  at  tlie  end  of  the  lower  dike  with 
that  between  Island  Beach  and  the  Highlands  shore. 

Dredging  the  North  Branch  under  contract  began  May  C,  was  sas- 
pended  from  May  19  to  June  6,  and  was  completea  June  2S.  Six  thou- 
sand five  hundred  and  twenty-four  yards  were  removed.  A  cat  160 
feet  wide  and  175  feet  long  was  dredged  to  a  depth  of  0  feet  at  mean 
low  water — 3  feet  more  than  the  required  depth,  to  allow  for  immediate 
shoaling.  This  made  a  channel  sufBcieut  Ibr  the  needs  of  navigation 
across  the  shoal  above  Upper  Rocky  Point. 

Dredging  the  South  Branch  under  contract  began  June  24,  and  was 
in  progress  at  the  close  of  the  month.  By  the  removal  of  1,085  cubic 
yards  the  channel  opposite  the  stone  dike  above  Seabright  was  given 
a  width  of  90  feet  where  the  width  was  45  feet  for  a  distance  of  150 
feet^and  a  depth  of  6  feet  at  mean  low  water.  The  total  removed  from 
the  North  and  South  branches  was  7,609  cubic  yards. 
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PRBBBNT  OONDITIOIT  OF  IMFBOTSMBHT. 

The  dikes  are  in  fair  condition,  some  of  them  needing  slight  repairs. 
The  cUaDnel  through  the  main  stem  of  the  river  by  way  of  the  cat  vest 
of  Island  Beach  has  an  available  depth  of  6  feet  at  low  water.  In  ^e 
Korth  and  Soath  branches  the  aviulable  depth  is  about  6  feet  over 
a  few  small  shoals,  which  form  aftec  they  are  remored  and  render 
frequent  dredging  neoeasary. 

PROPOSED  OPERATIONS. 

The  estimated  cost  of  the  adopted  project  was  $234,062,  of  which  all 
bat  863  has  been  appropriated.  The  project  has  not  been  completed, 
because  fteqaent  draidglng  has  been  reqi^red  at  sewal  of  the  shoals, 
to  prevent  ^e  entire  desbnction  of  traffic. 

If  fiirther  appropriations  are  made  far  this  work,  they  shoold  be 
applied  to  maintfuning  the  dikes  and  redredging  the  shoals  so  as  to 
give  a  depth  of  6  feet  at  mean  low  water  throaghout  the  main  channel 
and  the  North  and  Sonth  branches,  with  sach  width  as  may  be  practi- 
cable. The  fnll  projected  width  of  300  feet  in  the  main  channel  and 
160  feet  in  the  branches  is  by  no  means  as  important  as  maintaining 
channels  of  navigable  width,  100  to  150  feet,  and  of  the  ftill  d^th. 

ShxevHbiiry  River  is  in  the  collection  district  of  Perth  Amboy,  N.  J.  The  Nave- 
sink  lights,  on  the  west  sido  of  the  river  near  its  month,  are  the  nearest  light-honsee. 
The  neatest  work  of  de&nbe  is  Fort  Hancock,  Sandy  Hook,  Kew  Jeisef . 

Money  statement. 

July  1, 1896,  balance  nnexpendbd  |15, 036. 02 

June  30,  18^,  amount  ezpendod  during  fiscal  year   7, 289. 08 

Jaly  1, 1897,  balanee  nnexpeoded   7,746.99 

July  1,  1897,  oatstandioff  liabilities   6, 570. 79 

July  1,  1897,  balance  available  .'   1,176.20 

(Amonnt  (estimated)  reqnired  for  oompletion  of  existing  project   62.00 
Submitted  in  commianoe  with  tequirameabi  of  seotions  2  of  rlTer  Mid 
harbor  acts  of  1866  and  1867. 

Appropriations  for  improving  Bhrewsbary  Biver,  New  Jersey,  have 
been  made  as  follows : 


ApidioMtltni. 


Date. 


Ainoaat. 


For  prevloaB  ^(f|Mt>: 

Survey  

Dredring  


Total 


For  eilstlog  prqJect: 

SnrreyaDd  fllkliut  

I>ikitig«Dd(lredsbig...  

Do  

Do  

Do  

Diking  

Dradipng  

Dtktog  and  dndglBg   

Hepalr  of  dikas uadredglBg. 

Do  

Dredging  


Totsl 


Ang.  80,1852 
Mai.  3,1871 
HsT.  8,1873 


Jnne  18, 1878 
Uar.  8.1879 
Jane  14, 1880 
Hm-.  8,1881 
Aug.  2,1882 
Aag.  5,1886 
Aug.  11. 1886 
Sei^l»,1800 
July  13. 1892 
Ang.17,1894 
June  S,1BM 


fl.SOO 

14.000 
S.000 


20,500 


18,000 
10,000 
80,000 
88,000 
30,000 
10,000 
10,000 
10,000 
10,000 
6,000 
15,000 

2U,«» 
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Ahtitraet  ofpropotalt  far  dredging  m  Shrewsbury  Biver,  NewJereey,  opened  tjr  Maj.H.  M. 
Adame,  Corpt  of  JSngineere,  Army  Building,  New  York  City,  Mardi,  S7,  1897. 

[AmonstsTAllkbte:  Hain  oluumel,  98,000;  Borth  Mid  Sootb  btaachH,  f2,800.] 


No. 

Nuie  ud  address  of  btddw. 

UaIii  cbaaiMl. 

ITorth  and  Soutli 
biaoobea. 

Bats 

per  cnblo 
yard 
(soow 

«aeMtu«- 
mmat). 

Number  of 
cubic  Tftida 

under 
price  bid. 

Kate 
per  cable 

yard 

(soov 
meosare- 

ment). 

Ifamber  of 
cable  yards 
nnder 
prioebid. 

1 

2 

Alonso  E.  Smith.  lalip,  N.  T  

f  ruk  H.  BninArd,  Sew  York  City  a  

OmU. 
iS 
28 

18,327 
28,571 

Genu. 
55 
35 

4,54fi 
7,  l«3 

s  Lowest  bidder. 


Contract  in  force  during  the  fiscal  year  ending  June  SO,  1S97. 

Dredging:  tfain  oliaaDel,  28,500  cubic  yards,  at  28  cents  per  cnblo  yard,  scow 
toeasnrement;  North  and  Soatn  branches,  7,000  cubic  yards,  at  35  cents  per  cable 
yard,  scow  meaeorement.  Name  of  contractor,  Frank  H.  Brainard,  New  York  City; 
date  of  contract,  April  1, 1897 ;  date  of  approval,  April  7, 1^7:  date  of  begioiUDg 
workf  April  7, date  of  expintiou  of  oontraot,  July  1^  1897. 


COBIMEBCIAL  STATISTICS  FOR  TUK  CAUENDAR  TKAB  1896. 


Frtigkt  reeeited  and  thipped  bg  water. 


ArUeles. 

Tons. 

Ssttmated 
vatufl. 

200,000 

]o,sao 

NO 
T.OOO 
530,000 

$3, 710,000 
948,600 
81,<00 
000 

s>.oao 

6,216,000 

868,130 

FaasengarB  ouried,  35O,00G. 

The  awTe  fisares  show  an  inorease  in  tonnage  of  ftelgbt  carried  of  238,030  tons 
over  that  reported  for  1895. 

The  above  freights  were  carried  in  steamers  and  sailing  veesels  of  ftom  3  to  5  fioet 
depth. 

Ko  new  lines  of  tranqrartatiou  are  reported  as  established  since  July  1, 1896. 


F  26. 

BEHOTIKG  SUNKEN  YES6EL8  OR  CBAFT  OBSTRUCTINO  OR  ENDANGERING 

NAVIGATION. 

1.  Wreck  of  schooner  Lizzie  D.  Saunders,  east  of  Branfordf  Oonn. — 
Details  concerDing  this  wreck  vere  printed  in  the  Anunal  Report  oi 
the  Chief  of  Engineers  for  1896,  pages  802-803.  Proposals  for  removal 
were  received  June  26, 1896;  bat  one  offer  was  received;  vbiob  was 
considered  too  liigli  (9219)  and  was  r^eoted. 
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An  informal  offer  from  Mr.  Thomas  Scott,  of  lil'ew  London,  Oonn., 
to  do  the  work  for  $150  was  received  and  accepted.  The  wreck  was 
lifted  by  passing  chains  under  it;  it  was  raised  from  the  bottom 
unbroken,  attached  to  a  wrecking  barge,  and  towed  out  into  Long 
Island  Sound  and  sunk  in  17  fathoms  of  water  at  a  point  2^  miles 
south -southwest  from  Faulkners  Island  Light.  The  work  was  done 
July  20, 1896. 

Kothing  of  value  was  found  upon  the  wreck. 


2.  Wreck  of  coal  barge  Mist,  in  Baritan  Bay,  ITew  Jersey. — Details 
concerning  this  wreck  were  printed  in  the  Annual  Beport  of  the  Chief 
of  lOngiueers  for  1896,  pages  801-802.  At  the  date  of  that  report  the 
wreck  had  been  completely  removed,  but  a  part  of  it  had  been  left 
npon  the  shore,  where  it~ira8  considered  liable  to  be  carried  back  into 
the  channel. 

In  July,  1896,  the  contractor  had  this  piece  of  the  wreck  cut  up  and 
moved  back  above  extreme  high-water  mark.  The  requirements  of 
the  contract  were  thus  complied  with  and  the  work  of  removal  was 
completed. 

There  was  nothing  of  value  found  upon  this  wreck. 


3.  Wreck  of  schooner  Anna  Augusta,  in  Raritan  River,  New  Jersey. — 
This  vessel,  a  small  coasting  schooner,  was  run  down  September  14, 1896, 
while  at  anchor  and  sank  on  the  south  side  of  the  channel  of  Karitan 
River,  about  1^  miles  above  the  New  York  and  Long  Branch  Bailroad 
Bridge,  where  the  low-water  depth  was  about  13  feet. 

Kotincation  of  this  wreck  was  received  in  a  letter  of  the  inspector  of 
the  Third  light-house  district,  which  was  forwarded  to  the  Chief  of 
Engineers  with  report  dated  September  23, 1896.  By  Department  letter 
dated  September 25, 1896,  removal  of  the  wreck  was  authorized  and  $600 
was  allotted  for  the  purpose. 

After  advertisement,  proposals  fbr  doing  the  work  were  received 
Kovember  3, 1896,  and  the  bid  of  Jacob  Hanson,  to  remove  the  wreck 
ftir  the  sum  of  $227,  was  accepted. 

The  wreck  was  removed  in  January,  1897,  and  deposited  behind  the 
stone  dike  at  the  Middle  Cround,  Karitan  Kiver. 

Nothing  of  value  was  found  upon  the  wreck. 


Abttraet  of  propoaaU  for  rmovtng  week  of  aohooncr  Anna  Augmta,  in  Baritan  River, 
New  Jeney,  received  in  reaponee  to  advertisement  of  October  S,  1896,  and  opened  Novem- 
ber 3, 189G,  bg  Maj.  H.  M.  Adame,  Corpa  of  Engineen,  Army  Building,  Neto  York  Citg. 


Kribo  kbA  addreu  of  Uddsr. 


Price. 


John  H.  Oregorv,  Perth  Amboy,  S,  J.. 
Jacob  Hanson,  Perth  A.inhoy,  N.  J.a  ... 

John  F.  Baxter.  New  York  City  

B.  a.  &  J.  8.  PHknd.  New  T^k  Cltr- 


•LowwtbMj  M«vt«d. 
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^.  Wreck  of  the  steam  tug  WiUiam  Horre^  in  Chtocmua  Canal,  New 
TorJc  Barb&r. — This  vessel  was  wrecked  October  23, 1896,  by  a  boiler 
explosion  while  at  anchor,  and  sank  in  12  feet  depth  of  water,  in 
Gowanns  Canal,  near  the  foot  of  SmiCh  street,  Brooklyn. 

Kotification  of  the  wreck  as  a  dangerous  obstmction  to  navi^tion 
was  received  from  the  Board  of  Pilot  Commissioners  of  New  York. 
Kovembw  17,  1806.  An  estimate  of  cost  of  removal  was  submitted 
and  $400  was  allotted  for  the  work  by  Department  letter  of  December 
24, 1806. 

Propf^als  for  removal  of  the  wreck  were  invited  by  circular  letter, 
December  31, 1896,  and  the  offer  of  the  Hudson  River  Lighterage  Com- 
pany, of  New  York  City,  to  do  the  work  for  $150  was  accepted.  Work 
of  removal  was  begun  Jauuary  11,  aud  completed  January  17, 1807. 

Nothing  of  value  was  found  upon  the  wreck. 


Ahttract  of^opotala  for  removing  wreck  of  tteam  tug  Williavn  Rorrc,  in  Govanus  Canal. 
2few  York  Harbor,  received  in  retponte  to  circmlar  letter  of  Deoemher  Sty  1S9G,  and 
opened  January  6, 1807^  hjf  JTof.  M.  M,  AAnmt,  Corpa  of  Bngineere,  Army  BuUilmgf 
New  York  Citg. 


Kmim  and  ftddreaa  of  bidder. 


Fries. 


«2S0 

S7S 
ISO 


aLowMtUd;  Moeptod. 


5.  Wreck  of  schotmer  John  B.  Conover,  in  Sheepshead  Ba/j/,  New  York, — 
On  April  8, 1897,  this  vessel,  with  a  cargo  of  brick,  passing  up  Sheeps- 
head  Bay,  struck  bottom  and  sank  on  the  south  side  of  the  channel, 
nearly  opposite  the  upper  end  of  Plum  Island.  The  cargo  waA  removed 
and  the  vessel  abfmdoned,  lying  on  beam  ends  in  8  to  16  feet  of  water 
at  low  tide. 

Notification  of  the  wreck  was  received  in  a  letter  from  Hr.  John  D. 
Prince,  jr.,  dated  May  17, 1897.  The  wreck  was  reported  to  the  Chief 
of  Engineers,  and  by  Deputment  letter  of  Miyr  29,  1897,  funds  for 
removal  were  allotted. 

Proposals  for  removal  were  received  June  17,  1897,  and  an  offer 
of  the  Baxter  Wrecking  Company,  to  do  the  required  work  for  $290, 
was  accepted.  Work  was  began  June  22,  aud  completed  June  28, 1897. 
The  wreck  was  lifted  by  x>ontoons  and  towed  away  to  a  private  dock- 
yard at  Weehawken,  N.  J. 

The  vessel  was  found  to  be  badly  strained  imd  worthless.  Nothing 
of  value  was  on  her. 


AhttratA  of  wopoaaU  for  removing  wreek  of  schooner  Johm  B.  Conorer,  in  Sheepakead 
Bajit  Nemiork,  received  in  renponae  to  pnblie  nolioe,  dated  June  7,  1897,  and  opened 
JuMo  IT.  189?,  hg  Mm.  B.  M.  Adame,  Cerpe  of  Snginoere,  Armg  Building,  New  York 
City. 


Jfiam  KoA  addrnw  of  bUdor, 


Prio©. 


Jacob  HuiBon,  Fertli  Aiabay,  N.  J  

JohD  H.  Oreeory,  Perth  Amboy,  N.  J  

Baxter  WreetloK  Co.,  New  York  City  ». 
Frank  MoNeaa.  Hew  York  City  


$145 
4W 
2W 
1,382 


a  Lowest  Udj  afloepted. 
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F  27. 

FSELIUDTART  EXAMINATION  FOB  CHANNEL  CONNECTIKO  FLUSHZNG 
BAT  AND  NEWTOWN  CKEEK,  NEW  YOEK. 

[FrlDtod  In  House  Doo. Ko. 60,  Fifty -roarth  CongroBB,  second  Beaslon.] 

Office  op  tkb  Chief  of  ENaiNEBRS, 

United  States  Abmy, 
Wa$kington,  D.  C,  December  5, 1896, 

SiB:  I  have  the  honor  to  Bubmit  the  accompaiiyiug  copy  of  report, 
dated  September  29, 1806,  by  Mtg.  H.  M.  Adams,  Oorps  of  Engineers, 
of  the  results  of  a  preliminuy  examination  for  channel  connecting 
Flnshing  Bay  and  Newtown  Greek,  New  York,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

It  is  the  opinion  of  Mtgor  Adams,  concurred  in  by  the  division 
engineer,  Col.  John  M.  Wilson,  Corps  of  Engineers,  and  by  me,  that  the 
construction  of  a  channel  between  Flushing  Bay  and  Newtown  Creek 
is  not  worthy  to  be  undertaken  by  the  United  States  undw  existing 
conditions. 

Very  respectfoUy,  yoar  obedient  servant, 

W.  P.  Cbaiohill, 
Brig,  Oeth,  Ohi^  of  Engineers. 

Hon.  Dahiel  S.  Lahont, 

Seeretary  of  War, 


bspobt  of  haj.  h.  m.  adams,  oobfs  of  enanveebs. 

United  States  Eng-inbeb  Office, 

New  York  City,  September  29j  1896, 
Gbitbbal:  I  have  the  honor  to  submit  t^e  following  report  upon  the 
preliminary  examination  for  a  channel  c(mneoting  Flushing  Bay  and 
Newtown  Creek,  New  York,  ordered  by  the  river  tmd  harbor  act  of 
June  3, 1896: 

There  is  no  channel  now  connecting  these  waters.  They  are  sepa- 
rated by  4  miles  of  upland.  The  most  practicable  and  economical 
course  for  a  connecting  channel  would  be,  starting  fi-om  a  small  cove 
just  south  of  Sandfords  Point,  at  the  west  aide  of  the  mouth  of  Flush- 
ing Bay,  and  extending  in  a  general  southwesterly  direction  to  New- 
town Creek,  at  a  point  in  the  "  English  Kills,"  3,300  feet  above  the 
Meeker  Avenue  or  "  Penny"  Bridge.  A  survey  for  a  channel  along 
this  line  was  made  some  years  ago  (date  not  ascertained)  by  Cornelias 
Hyatt,  civil  engineer,  for  Messrs.  Edward  and  Charles  W.  Cooper.  They 
estimated  that  to  cnt  a  canal  along  this  line  15  feet  deep  and  120  feet 
wide  at  bottom  would  cost,  including  land  damages,  approximately, 
$1,7S0,000.  The  greatest  elevation  along  this  profile,  as  shown  on  the 
Messrs.  Cooper's  map.  Is  69.7  feet  above  high  water,  and  fox  over  14,000 
feet  the  elevation  is  10  feet  or  more. 

An  examination  of  the  same  locality  was  made  in  January  and  Feb- 
ruary, 1 893,  by  John  Bogart,  civil  engineer,  for  the  State  board  of  health 
of  the  State  of  New  York,  with  a  view  to  procuring  a  supply  of  pure 
water  to  carry  off  the  foul  waters  of  Newtown  Creek.  With  the  report 
m>on  this  examination  (printed  in  the  Foorte^th  Annual  Report  of  the 
New  York  State  Board  of  Health,  voL  l,p.  223)  were  submitted  copies 
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of  the  map  made  by  Mr.  Hyatt  and  tide  observations  made  by  Mr. 
Bogart.  From  these  it  appears  that  for  about  half  tiie  twenty-four 
hours  there  would  be  a  flow  of  water  from  Flushing  Bay  to  Kewtown 
Greek,  with  a  maximum  (observed)  head  of  3.4  feet. 

The  limit  of  depth  and  width  for  a  connecting  channel  between 
Flashing  Bay  and  Newtown  Creek,  so  far  as  navigation  is  concerned, 
would  be  125  feet  wide  and  18  feet  deep  at  mean  low  water,  that  being 
the  dimensions  of  the  Newtown  Greek  channel,  authorized  by  the  river 
and  harbor  act  of  1896.  It  conid  not  be  constracted  now  at  the  cost 
estimated  by  the  Messrs.  Cooper  for  a  smaller  channel.  It  would  prob- 
ably cost  all  of  this  for  excavation,  exclusive  of  land  damages,  and,  in 
addition,  the  banks  would  undoubtedly  require  extensive  protection  to 
prevent  undermining,  as  the  currents  would  be  very  rapid  and  the 
material  of  the  channel  bed  would  be  mainly  sand. 

The  benefit  to  navigation  resulting  from  such  a  channel  would  be  the 
affording  of  an  inland  waterway  between  the  East  Biver  and  Long 
Island  Sound  aa  an  fdteimatiTe  to  the  passage  via  Hell  G^ate.  There 
would  be  practically  nothing  saved  in  distance,  and  very  little  in  the 
strength  of  adverse  currents,  but  the  dangers  connected  with  the  rooky 
shores  of  Hell  Gate  would  be  avoided. 

The  course  of  a  connecting  channel  between  Flashing  Bay  and  N'ew- 
town  Greek  would  be  one  which  sailing  vessels  could  follow  only  with 
fair  wind  and  tide,  and  steamers  could  use  the  channel  only  at  slow 
speed  on  account  of  washing  the  banks.  The  channel  would  have  at 
least  eight  drawbridges,  two  of  which  would  be  railroad  bridges,  in 
addition  to  the  three  bridges  in  Newtown  Creek  below  the  channel  outlet. 

The  Gate  passage  has  a  depth  of  30  feet  or  over,  with  a  mini- 
mum width  of  300  feet  in  two  channels  on  either  side  of  the  Middle 
Ground;  it  has  no  bridges,  and  the  available  width  is  not  reduced  at 
the  narrowest  parts  by  vessels  lying  at  the  docks,  as  would  be  the  case 
in  Newtown  Greek.  The  difference  in  time  of  passage  between  the 
proposed  artificial  ohannel  and  the  natural  channel  via  Hell  Gate  would 
be  more  than  an  hour  in  favor  of  the  latter. 

The  amount  of  commerce  passing  through  Hell  Gate  is  very  large; 
there  are  no  accessible  figures  giving  even  a  fair  approximation  of  its 
amount.  It  is  not  to  be  presumed  that  a  considerable  part  of  this  com- 
merce would  be  directed  into  a  narrower,  shoaler,  and  more  crooked 
artificial  channel,  spanned  by  eleven  drawbridges,  and  at  a  loss  of  over 
an  hour  in  the  transit.   There  is  no  local  commerce  to  be  benefited. 

A  channel  to  connect  Flushing  Bay  with  Newtown  Creek  is  ranch 
desired  in  some  quarters  as  a  means  of  iteeiug  Newtown  Creek  from 
pollution  by  sewage  and  improving  the  sanitary  condition  of  its  vicin- 
ity. A  canal  for  such  a  purpose  should  be  provided  with  locks  to  pre- 
vent the  foul  water  backing  up  toward  Flushing  Bay,  which  would  be 
inconsistent  with  its  present  use  for  navigation. 

For  the  reasons  above  stated,  I  do  not  consider  the  oonstmction  of  a 
channel  between  Flushing  Bay  and  Newtown  Greek  to  be  an  improve- 
ment worthy  to  be  undertaken  by  the  United  States  nnder  eusting 
conditions,  and  no  survey  of  the  locality  is  recommended. 
Very  respeotfttUy*  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers, 

Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers,  XJ.  8,  A. 

(Through  the  Division  Engineer.) 
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[rint  indommcat.] 
XTOBTHBAST  DIVISION  BNGINBEK  OFFIOB, 

Washington,  September  30^  1896. 

Bespectftally  forwarded  to  the  Ohief  of  Engineers. 

For  the  reiiBoiis  stated  by  Mi^or  Adams,  I  aai  of  the  opinion  that  this 
improTement  is  not  worthy  of  being  undertaken  by  the  United  States 
ander  existing  conditions. 

John  M.  Wilson. 
Colonel,  Corps  of  Sngrs.,  JMvision  Engineerf  N.  E.  Division. 


F  28. 

PBELDOKAET  EXAMINATION  OP  BOSLTN  HAEBOS,  NEW  YORK. 
[Printed  lu  HoDM  Dss.  "So.  S15,*Flftf -AnutlL  GongroM,  MCond  iMrion.] 

Offiob  of  THE  Chief  of  EiraiNBEBS, 

United  States  Abut, 
Washington^  D.  0.,  January  22^  1897, 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  15,  1807,  by  Maj.  H.  M.  Adamn,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Boslyn  Harbor,  New  York, 
made  in  compliance  with  the  requirements  ot  the  river  and  harbor  act 
of  June  3, 1896. 

For  the  reason  that  the  amonnt  of  commerce  of  this  harbor  is  small, 
and  that  the  delays  and  inconveniences  to  which  it  is  now  subject  are 
slight  as  compared  with  the  probable  cost  of  making  and  maintaining 
a  (roeper  channel,  Mf^or  Adams  is  of  the  opinion  that  the  improvement 
of  Boslyn  Harbor  is  a  work  not  worthy  of  being  undertaken  by  the 
United  States. 

His  views  are  concurred  in  by  the  division  engineer,  Col.  John  M. 
Wilson,  Corps  of  Engineers,  and  by  me. 

very  respectfdlly,  your  obedient  servant, 

W.  P.  Cbaiohill, 
Brig,  Oen,,  Chief  of  ^gineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


BBPOBT  of  MAJ.  H.  M.  ADAMS,  COBPS  OF  ENaTNEEBS. 

United  States  Engineeb  Office, 

Netc  York  Citi/j  January  15,  1897. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Boslyn  Harbor,  Kew  York,  made  in  com- 
pliance with  the  provisions  of  the  river  and  harbor  act  of  1896 : 

Boslyn  Harbor,  a  basin  at  the  south  end  of  Hempstea<l  Harbor,  is 
on  the  nort^  shore  of  Long  Island,  and  distant  27  miles  by  water 
fh>in  the  Battery,  Kew  York  City.  It  is  separated  firom  Hempstead 
Harbor  by  "Bar  Beach,"  a  sand  spit  150  feet  wide,  extending  1,700 
feet  from  the  west  shore,  and  leaving  a  600-foot  channel  close  to  the 
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east  shore.  Roslyii  Harbor  itself  is  nearly  2  miles  long  and  has  a 
width  of  2,000  feet  or  over  to  within  half  a  mile  of  its  south  end,  where 
it  is  »  narrow  stream,  wfaiob  at  low  tide  is  mostly  fiwsh  water.  In  the 
south  end  of  the  harbor  the  bottom  is  bare  at  low  tide  all  the  way 
across;  in  the  middle  and  north  parts  the  depths  are  irregular,  the 
bottom  consisting  of  pockets  12  to  15  feet  deep  and  of  shoals  4  feet  or 
less  iu  depth,  with  the  channel  generally  near  the  east  shore.  From 
Bar  Beach  oat  through  Hempstead  Bay  to  Long  Island  Sound  the 
depths  are  over  12  feet.  Boslyu  is  a  village  of  about  1,500  population, 
located  around  the  head  of  the  harbor.  It  is  claimed  that  the  harbor 
in  part  supplies  the  country  for  5  miles  or  more  back  from  the  water. 

The  improvement  desired  Is  the  deepening  of  the  channel  to  make  it 
8  feet  deep  to  the  steamboat  dock,  rather  more  than  half  way  up  the 
harlwr,  and  thence  to  the  head  of  the  harbor  to  make  it  5  feet  deep, 
the  object  being  to  obviate  occasional  delays  to  the  steamboat  so  that 
she  could  reach  and  leave  her  dock  on  schedule  time,  and  to  enable  the 
using  of  larger  vessels  than  now  in  freighting  to  the  upper  docks. 

There  are  five  landings  in  Boslyn  which  would  be  benefited  by  sucli 
a  channel — t^e  Roslyn  steamboat  dock,  three-foorths  of  a  mile  from 
the  head  of  the  liarbdr,  the  terminal  lauding  of  a  steamer  which  makea 
daily  trips  between  Kew  York  City  and  several  ijorts  at  the  west  end 
of  Long  Island  Sound;  the  town  dock,  about  one-fourtb  of  a  mile  from 
the  head  of  the  harbor,  and  where  the  harbor  narrows  to  a  creek,  and 
three  private  docks  at  the  head  of  the  harbor. 

FoUowiag  are  the  estimated  amounts  of  commerce  at  these  points: 


KlniU  of  fratiht. 

Tom. 

Stounbcnt  dook  

^700 
7,0M 
11,700 

*n.ooo 

TvM  

»1,<M 

Kone  of  this  freight  is  of  a  perishable  nature,  such  as  would  suffer 
by  delays  in  waiting  for  high  tide  or  by  lightering. 

The  regular  steamer  is  a  boat  of  slightly  over  5  feet  draft  and  regis- 
ters  742  tons  gross  tonnage.  The  other  vessels  bringing  freights  are 
generally  schooners  and  barges  of  4  to  0  feet  draft.  Lum^r  from 
Southern  and  Eastern  jrarts  is  occasionally  brought  in  a  boat  of  lU  to 
12  feet  draft  and  has  to  be  lightered  or  rafted. 

The  shipping  of  sand  and  gravel  from  the  adjoining  hills  and  the 
planting,  gathering,  and  shipping  of  oysters  are  industries  of  some 
imx>ortance  in  this  harbor,  but  they  would  be  little  affected  by  the 
desired  improvement.  Farm  and  garden  produce  for  the  market  is 
generally  transported  overland  in  market  wagons. 

Under  the  provisions  of  the  river  and  harbor  act  of  1880,  a  survey  of 
Hempstead  Hartwr,  including  Koslyn  Harbor,  was  made,  the  report  on 
which  was  priiitetl  iu  the  Annual  lieport  of  the  Chief  of  Engineers  fbr 
1881,  page  60S.  The  improyement  desired  and  the  Mnount  of  commerce 
lemnrted  were  very  nearly  the  same  then  as  now. 

For  the  reasons  that  the  amount  of  commerce  of  this  harbor  is  small 
and  that  the  delays  and  inconveniences  to  which  it  is  now  subject  are 
slight  as  compared  with  the  probable  cost  of  making  and  maintaining 
a  deeper  channel,  I  am  of  the  opinion  that  the  improvemeut  of  HoeHjn 
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Harbor,  Kew  York,  is  not  a  work  vorthy  to  be  nndertaken  by  the 
United  Statefi. 

Very  respeotflilly,  your  obedient  servant, 

H.  M.  Adams, 
M(0ory  Oorpg  of  Engineers. 

Brig.  Gen.  W.  P.  Obaighill, 

Chief  of  Engineers^  U.  8.  A. 

(ThroDgh  the  Division  Engineer.) 

[Flrat  InddiHiBrat.] 
H^OBTHEAST  DIVISION  ENOINBEB  OFFIOB, 

Washington^  January  16^  1897. 
Bespectfally  forwarded  to  the  Chief  of  EngineA-s. 
For  the  reasons  giveu  by  the  local  engineer  I  concor  in  his  opinion 
that  the  improvement  of  IU>slyn  Harbor,  New  York,  is  not  a  work 
wortl^  to  be  nndertaken  by  the  United  States. 

John  M.  Wu^on, 
CoUmelf  Corps  of  Engineers, 
Divigum  Engineer ^  Nvriheaat  i>«vi«MMt. 


F  39. 

PBELIMINAST  EXAMINATION  OF  HAKBOB  AT  0Y8TEB  BAT.  NEW  TORK. 
[Printed  In  Hoom  Doo.  No.  iOl,  Ttffy-fonrth  Congreu,  Hecond  sanion.] 

Office  of  thb  Chief  of  Enoineebs, 

United  States  Aemt, 
WashingUm,  D,  O.,  January  18, 1897. 
81B:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report  of 
January  8,  1897,  by  M^.  H.  M.  Adams,  Oorpa  of  Engineers,  of  the 
resnlts  of  a  preUminary  examination  of  harbor  at  O^ter  Bay,  New 
York,  made  to  comply  with  the  reqoirements  of  the  rtver  and  harbor 
act  of  Jane  3, 1896. 

It  is  the  opinion  of  Mi^or  Adams,  concurred  in  by  the  division  engi- 
neer, Ool.  John  M.  Wilson,  Corps  of  Engineers,  and  by  me,  that  the 
improvement  of  the  harbor  upon  the  plan  de^red  is  not  a  work  worthy 
to  be  undertaken  by  the  United  States. 

Very  respectnilly,  your  obedient  servant, 

W.  P.  Obaiohill, 
Brig,  Gen.,  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


BBPOBT  of  KAJ.  H.  M.  ADAMS,  COBPS  OF  ENOINEEBS. 

United  States  Enoinbbb  Office, 

New  York  Ciiy^  January  8, 1897. 
Genebal:  I  have  the  honor  to  sabmit  the  following  report  upon  the 
preliminary  examination  of  harbor  at  Oyster  Bay,  New  York,  made  in 
compliance  with  the  provisions  of  the  river  imd  harbor  act  of  1896. 
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Oyster  !^ay  is  a  village  vith  a  popnlation  of  about  3,000,  situated  on 
the  south  sbore  of  Oyster  Bay  Harbor,  a  deep-water  inlet  on  the  north 
side  of  Long  Island,  35  miles  by  water  ^om  the  Battery,  New  York  City. 
The  harbor  is  completely  landlocked  and  has  a  channel  depth  of  25  feet 
or  more  up  to  a  point  opposite  the  village  where  the  depth  gradually 
aboalB  up  to  a  low,  flat  shore.  A  few  years  ago  the  Long  Island  Bail* 
road  Company  built  a  large  wharf  at  Oyster  Bay  and  dredged  a  chan- 
nel to  it  of  14  feet  depth  and  considerable  width,  as  part  of  a  projected 
through  route  between  New  York  and  Boston. 

The  project  has  been  abandoned  and  the  wharf  removed,  but  there 
remains  the  deep  channel  up  to  a  distance  eptimated  at  450  feet  from 
the  steamboat  wharf,  the  principal  wharf  of  the  village.  This  wharf 
is  250  feet  long  and  15  feet  wide;  it  was  built  by  a  corporation  or  asso- 
ciation in  1893,  and  the  water  front  around  the  wharf  was  dredged  6 
feet  deep  at  low  tide.   The  mean  rise  of  tide  is  7^  feet. 

It  is  desired  tliat  the  United  States  should  make  the  channel  up  to 
and  alongside  this  wharf  from  8  to  9  feet  deep  at  mean  low  water  and 
100  feet  wide,  with  a  turning  basin  200  feet  wide. 

The  commerce  of  Oyster  Bay  consists  of  ooal,  lumber,  brick,  and  mis- 
cellaneous supplies,  received  for  a  community  in  and  near  the  village 
estimated  to  number  about  7,000;  and  of  oysters,  cord  wood,  posts,  and 
telegraph  poles  shipped.  Ko  records  of  the  amount  of  this  commerce 
are  kept,  bat  it  is  estimated  to  be  per  year  approximately  as  follows: 


ArUclM. 

Tons. 

Value. 

6,000 
1,500 
700 
30.000 

38,200 

«30,000 
18,000 
6.000 
1,000,000 

l,0S3,O0O 

TvM  

This  freight  is  generally  carried  in  schooners  and  barges  of  6  to  8  feet 
draft  and  of  100  to  2SM  tons  capacity,  and  in  a  small  steamer,  6}  feet 
draft,  139  tons  register,  which  makes  regularly,  during  nine  months  of 
the  year,  three  round  trips  weekly  between  Oyster  Bay  and  New  Ycwk 
City.  Occasionally  a  cargo  of  lumber  trom  Maine  is  bronglit  in  sdioon- 
ers  of  12  to  16  feet  draft;  the  lumber  is  railed  to  the  landings. 

There  is  a  small  shipyturd  in  Oystor  Bay,  where  vessels  up  to  100  tone 
are  repaired. 

The  object  of  the  desired  improvement  is  to  bring  a  greater  depth  of 
water  up  to  the  steamboat  wharf,  where  it  iH  claimed  the  greater  part 
of  the  water  traffic  of  the  village  is  done.  The  wharf  is  not  public 
property,  though  it  Is  open  to  all  vessels  upon  payment  of  wharfage 
dues.  To  some  extent  it  enterainto  competition  with  the  smaller  land- 
ings along  the  water  irout. 

In  my  opinion  the  deepening  of  the  approach  to  this  wharf  is  a  private 
enterprise,  which  should  be  done,  if  at  all,  by  the  owners  of  the  wharf; 
and,  for  the  reasons  stated,  1  do  not  consider  the  improvement  of  the 
harbor  at  Oyster  Bay,  upon  the  plandesired,aworkworlAky  to  be  under- 
taken by  the  United  States. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adaus, 
Major,  Corps  of  Engineers, 

Brig.  Gen.  W.  V.  ORAtaHiLL, 

Chief  of  EngineerSj  U.  S.  A. 
(Through  the  Division  Engineer.) 
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[Flnt  indoraenent.] 

Northeast  Division  Engineer  Office^ 

WashingtOHj  January  lly  1897. 
Bespectfolly  forwarded  to  the  Ghief  of  Engineers. 
For  the  reason  stated  by  the  local  engineer,  I  concur  in  his  views 
that  the  improvement  of  the  harbor  at  Oyster  H&y,  upon  the  plan 
desired,  is  not  a  work  worthy  to  be  undertaken  by  the  United  States. 

John  M.  Wilson, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer j  Northeast  Division, 


F  30. 

PRELIMINARY  EXAMINATION  OP  LLOYDS  HARBOR,  WITH  A  VIEW  TO  ITS 
CONNECTION  WITH  COLD  SPRING  BAY,  NEW  YORK. 

[Printed  In  Honae  Doe.  "So.  2U,  Piflr-fonrth  Congress,  seoond  Msnlon.] 

Ofpicxi  of  the  Ohiep  op  Enoineebs, 

United  States  Army, 
Washington^  D.  C,  January  19, 1897. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  reixtrt  of 
the  8th  instant  by  M^j.  H.  M.  Adams,  Corps  of  Engineers,  of  the  results 
1  of  a  preliminary  examination  of  Lloyds  Harbor,  New  York^  with  a  view 
to  its  connection  with  Gold  Spring  Bay,  made  to  comply  with  require- 
ments of  the  river  and  harbor  act  of  June  3, 189C. 

Msgor  Adams  is  of  opinion  that  the  connection  of  Lloyds  Harbor 
with  Gold  Spline  Bay  by  a  navigable  channel  is  not  an  improvement 
won^y  to  be  undertf^en  by  the  United  States,  and  his  opinion  is  con- 
cnrred  in  by  Gol.  John  M.  Wilson,  Gorps  of  Engineers,  Division 
Engineer,  and  by  me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Graighill, 
Brig.  Gen.,  Chief  of  Engineers, 

Hon.  Daniel  S.  Laxont, 

Secretary  of  War. 


report  of  MAJ.  B.  H.  ADAMS.  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

New  TorJc  City,  January  8, 1897. 

General:  X  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Lloyds  Harbor,  with  a  view  to  its  connection 
with  Gold  Spring  Bay,  New  York,  made  In  compliance  with  the  pro- 
visions of  the  river  and  harbor  act  of  June  3, 1896 : 

Lloyds  Harbor  is  a  shallow  inlet  2J  miles  long  and  &om  one-eighth  to 
one- half  mile  wide,  extending  westwardly  from  Huntington  Bay,  on  the 
north  shore  of  Long  Island,  40  miles  by  water  from  l£e  Batt^,  New 
York  Oily,  and  separated  from  Gold  Spring  Bay  on  the  west  by  laoyds 
Beach,  a  low  beach  from  100  to  200  feet  wide  at  high  tid& 

The  improvement  desired  is  the  catting  of  a  dumnel  through  Lloyds 


Digiiized  by 


11C6     BEPOBT  OF  THE  CHIEF  OF  ENOINBERS,  V.  8.  ABMT. 


Beach  and  deepening  the  channel  of  Lloyds  Harbor  so  as  to  connect 
deep  water  in  Hantington  Bay  with  deep  water  iu  Gold  Spring  Bay  by 
an  inland  channel,  in  order  to  avoid  the  exposed  passage  around  Lloy^ 
Neck.  The  oommeroe  which  wonld  use  such  a  channel  Is  that  betveea 
the  villages  of  Hnutangtou  and  lifortbport,  Long  Island,  and  Kew  York 
City,  and  the  westward  freights  of  gravel  from  Godfreys  Beach,  on  the 
east  shore  of  Huntington  Bay. 

This  oommeroe  anunmts  to,  as  nearly  as  oan  be  ascertained,  Uie  fol- 
lowing: 


Tons. 

Value. 

U,000 
70.000 
118,000 

»1,  MO,  000 
1, 100, 000 
100,000 

Total  

241,000 

a,fl09,oot 

Approximately  one-half  this  commerce  is  carried  in  sail  vessels  and 
one-half  in  steamers  or  vessels  in  tow.  One  steamboat  makes  regalar 
tripsbetween  Kew  York  City  and  Huntington,  and  another  between  ISew 
York  Gity  and  Northport^  these  vessels  woold  protmb^  always  use  a 
channel  throngh  Gold  Spring  Bay  and  Lloyds  Harbor,  which  wonld 
somewhat  shortoi  their  trips ;  sailing  vessels  wonld  use  it  only  when  the 
wind  was  fiair. 

It  is  claimed  l^at  the  large  steamers  of  the  Long  Islfuid  Sound  lines, 
which  sometimes  comeinto  Huntington  Bay  for  shelter  when  the  weather 
is  very  rough,  would  come  in  by  way  of  Lloyds  Harbor  and  Gold  Spring 
Bay  if  the  channel  were  opened,  avoidiug,  in  east-bound  trips,  the  rough 
passage  around  Lloyds  Neck.  Such  use  of  the  chemnel  is  not  probable, 
however.  If  these  large  boats  once  came  into  the  entrance  of  Gold 
Spring  Bay  they  wonld  find  sufficient  shelter  there  without  passing  on 
to  Huntington  Bay.  A  channel  for  this  purpose  would  necessarily  have 
to  be  larger  and  deex>er  than  one  for  local  commerce. 

Lloyds  Neck,  the  peninsula  between  Gold  Spring  and  Huntington 
bays,  is  2  miles  north  and  south  by  3  miles  east  and  west,  and  is  almost 
whoUy  separated  from  the  main  part  of  Long  Island  by  Lloyds  Harbor, 
the  only  communication  heane  bv  a  highway  across  Lloyds  Beach.  If 
this  were  cut  through  it  would  be  neceBsary  to  provide  a  drawbridge 
across  the  channel  at  some  convenient  point.  And  it  is  probable  that 
tbe  entrance  to  the  cut  from  Gold  Spring  Bay,  which  would  be  exposed 
to  northwesterly  winds,  would  require  some  breakwater  protection  to 
prevent  shoaling. 

A  survey  of  this  locality,  with  a  view  to  connecting  Cold  Spring  Bay 
and  Lloyds  Harbor,  was  made  nnder  authority  of  the  river  and  harbor 
act  of  1880,  the  report  upon  which  was  printed  in  the  Annual  Beport 
of  the  Ghief  of  Engineers  for  1881,  page  613.  This  report  estimated 
the  cost  of  the  dredging  which  would  be  necessary  for  a  channel  200 
feet  wide  and  10  feet  deep  at  mean  low  water  as  $^,940.  It  is  possi- 
ble that  the  work  oould  be  done  at  the  present  time  at  slightly  lower 
rate,  but  liberal  allovance  would  have  to  be  made  for  expense  of 
maintenance. 

In  view,  therefore,  of  the  great  cost  of  this  work,  as  compared  with 
the  benefit  which  a  not  v^y  large  amount  of  commerce  would  receive. 
I  am  of  the  opinion  that  the  connection  of  Uoyda  Harbor  with  Gold 
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Spring  Bajt  Kev  York,  by  a  navigable  chann^  is  not  an  improvement 
worthy  to  be  uudertaken  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 

Brig.  Gen.  W.  P.  Obaighill.  ^'3'*  of  Engineers. 

Chief  of  Ungineersy  JJ.  8.  A, 
(Through  the  Division  Engineer. ) 

[Flnt  Indonement.] 

Nobthbast  DmsioN  Enoinbeb  Opfiob, 

Washington^  January  11, 1897. 
Bespeotfally  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  local  engineer,  I  concur  in  his  views 
that  the  connection  of  Lloyds  Hw:bor  with  Cold  Spring  Bay,  Kew  York, 
by  a  navigable  channel  is  not  an  improvement  worthy  to  be  undertaken 
by  the  United  States. 

John  M.  Wilson, 
Colonel,  Corps  of  Engineers, 
Division  Engineer y  Northeast  Division. 


F  31. 

PBEUMINARY  EXAMINATION  OF  NORTHPORT  HAEBOB,  NEW  YOBK. 
[Printod  In  House  Doe.  Mo.  90,  Fifty-fbarth  Ccmgress,  seoond  seoslon.] 

Office  of  the  Ohibf  of  Engmneebs, 

United  States  Abmy, 
Washington,  J).  C,  Deeember  5,  1896, 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  JSTovember  10, 1896,  by  Maj.  H.  M.  Adams,  Corps  of  Engineers,  upon 
preliminary  examination  of  Northport  Harbor,  New  York,  made  to 
comply  with  the  trams  of  the  river  and  harbor  act  of  Jane  3, 1890. 

In  the  opinion  of  Msyor  Adfuns,  and  of  Ool.  John  M.  Wilson,  Corps 
of  Engineers,  the  Division  Engineer,  Korthport  Harbor  is  worthy  of 
improvement  by  the  United  States  to  the  extent  of  deepening  the 
channel  along  the  village  water  front  to  make  it  firom  9  to  10  or  perhaps 
12  feet  deep  and  100  feet  wide  for  a  distance  estimated  at  2,000  feet. 

I  concur  in  this  opinion  in  so  far  as  to  advise  the  making  of  a  survey 
of  the  harbor,  estimated  to  cost  $250,  upon  the  results  of  which  a  more 
reliable  opinion  can  be  formed  as  to  the  extent  of  the  improvement 
jostifled  by  the  commerce  involved. 

Very  respeotfoUy,  yonr  obedient  servant, 

W.  P.  Ceaiohill, 

Hon.  DANIEL  S.  LAMONT,  ^^'^  Ohi^ of  Engineers. 

Secretary  of  War, 


bepobt  op  maj.  h.  m.  adams,  oobps  of  enoinekbs. 

United  States  Enginebb  Offioe, 

New  York  City^  November  10, 1896, 

Genebal:  I  have  tlie  honor  to  snbmit  the  following  report  opon  the 
preliminary  examination  of  Korthport  Harbor,  Kew  York,  made  in  pur- 
suance of  the  provlsians  of  the  river  and  harbor  act  of  1896: 

Korthport  is  an  incorporated  village  of  about  2,000  inhabitants,  on 
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the  east  shore  and  near  the  head  of  iN'orthport  Harbor.  The  harbor 
opens  to  the  eastward  from  Hantiii.gtoD  Bay^  42  mile's  by  water  fVom 
the  Battery,  New  York  City.  It  is  4  miles  long  and  from  half  a  mile 
to  more  than  a  mile  broad,  rather  crooked,  and  completely  landlocked. 
The  channel  is  about  300  feet  wide  at  the  entrance,  aud  wider  inside, 
covering  nearly  the  whole  harbor  basin.  It  has  snfficient  depths — from 
10  to  20  feet — up  to  the  lower  wharves  of  the  village,  where  it  shoals  to 
7  feet,  and  farther  up  to  6  feet  at  mean  low  wat^.  The  mean  rise  of 
tide  is  about  7  feet. 

The  commerce  of  IJorthport  Harbor  daring  the  year  1895  amounted 
to  about  65,000  tons,  estimated  at  $1,400,000  value.  It  consists  princi- 
imliy  of  cofu,  building  materials,  oysters,  books,  electrotypes,  &rm  prod- 
nee,  and  cord  wood.  This  traffic  is  carried  on  by  one  steamer,  6|  feet 
drwL  125  tons  capacity,  making  daily  round  trips  between  Northport 
and  New  York  City  daring  summer,  and  three  ronnd  trips  per  week 
dnring  winterfby  seven  oyster  steamers  of  6  to  7  feet  draft,  running  in 
and  out*the  harbor  daily  or  oftener;  by  several  schooners  of  5  to  12  feet 
draft,  and  barges  of  about  7  feet  draft,  making  occasional  trips.  The 
boats  of  deepest  drafb  are  lamber  schooners  from  Maine.  They  can  not 
reach  the  wharves  without  lightering.  The  regular  steamers  can  not 
reach  their  landings  at  low  tide,  and  in  extreme  low  tides  arefreqaently 
delayed  two  or  tbree  hours  at  a  time. 

Northport  has  two  shipyards  where  vessels  are  repaired  and  built. 

The  improvement  desired  is  the  deepening  of. the  channel  along  the 
village  water  iront  to  make  it  from  9  to  10  or  perhaps  12  feet  deep  and 
100  feet  wide  for  a  distance  estimated  at  2,000  feet. 

In  my  opinion,  Northport  Harbor  is  wmhy  of  improvement  by  the 
United  States  for  the  reasons  Mid  to  the  extent  indicated.  A  survey 
woald  be  necessary  to  determine  the  best  course  for  the  dredged  chfui- 
nel,  its  extent,  aud  a  foil  estunate  of  its  coat.  The  expense  of  anoh  a 
survey  wonld  be  $250. 

Yery  reapectfdUy,  your  obedient  seiTaut, 

H.  M.  Adams, 

Brig.  Gen.  W.  P.  Obaiohill,  of  Ungineers. 

Ohief  of  EngineerSf  U.  8,  A. 
(Through  the  Division  Engineer.) 

[FInt  lodoraeueDt.) 
NOBTHTSABT  BlVIStON  ENaiZTBEB  OFFIOB, 

Washingtonj  November  17j  1896. 
Respectfully  forwarded  to  the  Ohief  of  Engineers,  concnrring  in  the 
views  of  the  local  engineer. 

John  M.  Wilson, 
Colonel,  Corps  of  Engineers, 
Division  Ungtneer,  JSortheast  IHvision. 


F  32. 

PBELIMINABT  EXAMINATION  OF  8HITHTOWN  HARBOR,  NEW  YORK. 
[Fltnted  in  Hbnw  Doo.  No.  118,  lU^-fiinrth  Ctrngnea,  neond  aeulon.] 

Office  op  the  Chief  of  Enoinbbbs, 

United  States  Abmt, 
WasMngtont  D.  C,  JDoeember  18, 1896. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
of  December  15, 1896,  by  M^j.  H.  H.  Adams,  Oorps  of  Engineers,  of 
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the  results  of  a  prelimiufuy  examiuatton  of  Smithtowu  Harbor,  New 
York,  made  in  compliance  witU  the  leqnireineata  of  the  river  aiia  har- 
bor act  of  Jaue  3, 1896. 

It  is  the  opinion  of  Major  Adams  that  the  improvement  of  this 
locality  is  not  worthy  to  be  undertaken  by  the  United  States,  and  bin 
views  are  concurred  in  by  OoL  John  M.  Wilson,  Corps  of  Engiueers, 
Division  Engineer,  and  by  me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig,  Qen.^  Chief  of  Ungineera. 

Hon.  Dahiel  S.  Lamont, 

Secretary  of  War, 


bepobt  of  biaj.  h.  h.  adams,  corps  of  enoiniiebs. 

United  Sta-tes  Bnoineeb  Opfioe, 

New  York  Vity,  December  15y  1896. 

GenebaIj:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Smithtown  Harbor,  Kew  York,  made  under 
provision  of  the  river  and  harbor  act  of  1896. 

Smithtown  Harbor  is  on  the  north  shore  of  Long  Island,  50  miles  by 
water  from  the  Battery,  New  York  City.  The  harbor  consists  of  the 
entrance  to  the  Mssequogue  River  and  of  the  lower  or  tidal  part  of 
the  river  for  about  3  miles  above  its  mouth.  The  general  course  of  the 
stream  is  northwesterly,  changing  to  westerly,  and  running  nearly  par- 
allel with  Long  Island  Sound  for  a  qn^ter  of  a  mile,  being  separated 
from  the  Sound  by  a  low  sand  beauh.  At  the  west  end  of  the  sand 
beach  the  channel  turns  northward  and  crosses  a  broad,  shallow  bar, 
about  a  foot  deep  at  low  tide,  before  reaching  deep  water.  This  outer 
bar  is  three-quarters  of  a  mile  fh>m  the  main  shore,  and  its  exposed 
sitnation  makes  the  shallow  entrance  channel  very  difficult  to  navigate 
iu  rough  weather.  The  mean  rise  of  tide  is  about  7  feet 

Smithtown  is  a  small  and  scattered  community,  mostly  engaged  in 
farming.  The  Long  Island  State  Hospital  for  the  Insane  is  located 
near  the  west  shore  of  Smithtown  Harbor,  and  near  the  Kings  Park  . 
Station  of  the  Long  Island  Railroad.  It  has  about  900  acres  of  land, 
with  several  large  buildings,  and  is  said  to  have  now  about  1,450  inmates 
and  250  attendants,  a  population  of  1,700.  A  short  distance  west  from 
the  harbor  entrance  is  located  an  institution  for  the  care  of  aged  and 
infirm  persons  and  orphans,  called  St.  Johnlaud*  which  has  from  150  to 
200  inmates.  The  State  of  Kew  York  has  dredged  a  channel  extending 
from  near  the  entrance  of  the  harbor  to  the  hospital  grounds,  at  the 
uifper  end  of  which  channel  it  has  nearly  completed  a  coal  hoist,  stor- 
age bins,  and  dock.  The  channel  is  half  a  mile  long,  7  feet  deep  at  low 
tide,  and  45  to  50  feet  wide  at  the  bottom;  it  follows  the  general  course 
of  a  small  tidal  creek  in  the  salt  marsh. 

There  is  a  wharf  at  the  mouth  of  the  Kisseqnogne  Biver  belonging 
to  the  town  of  Smithtown,  another  near  the  mouth,  owned  or  controlled 
by  the  State  hospitiil,  and  two  landings  farther  up  the  stream. 

The  commerce  of  Smithtown  Harbor  consists  of  manure  and  fertili- 
zers, coal,  and  building  materials,  and  miscellaneous  supplies  received, 
and  of  posts  and  cord  wood  shipped.  During  the  past  year  this  com- 
merce is  estimated  to  have  been  4,650  tons,  roughly  valued  at  $30,000, 
exclusive  of  the  coal  received  for  the  State  bospitaL  The  amooat  of 
BRa  97  74 
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the  latter  brought  by  water  lias  not  yet  been  reported.  The  entire  coal 
supply  is  10,000  tons  per  year,  and  it  is  expected  that  the  whole  will  be 
brought  by  water  when  the  coal  hoists  are  finished. 

This  tr^c  is  carried  on  by  sloops  of  50  to  100  tons  capacity  and  of 
5  to  6  feet  draft.  A  small  propeller  of  50  tons  capacity  and  7  feet  draSt 
has  made  occasional  trips  to  the  State  hospital. 

OChe  improTement  desired  is  the  coustmotion  of  a  breakwater  on  the 
east  side  of  the  entrance  channel,  to  extend  from  the  east  beach  out  to 
and  across  the  outer  bar,  bo  as  to  protect  the  entrance  and  make  it 
possible  to  dredge  and  maintain  a  channel  6  to  7  feet  deep  from  Long 
Island  Sound  into  the  harbor  or  creek.  So  dredging  is  asked  for  at 
present,  because  it  is  said  that  the  State  of  'S&w  York  would  probably 
dredge  a  sufficient  channel  up  to  the  hospital  dock  if  the  breakwater 
were  built. 

The  desired  breakwater  would  be  aboat  a  mile  long  and  would  lie  on 
bottom  from  1  foot  above  to  6  or  perhaps  S  feet  below  low  water.  It 
would  be  most  economically  built  of  riprap.  On  account  of  the  exposed 
location  such  a  work'would  require  a  substantia]  cross  section  and  the 
use  of  comparatively  large  stones.  It  is  not  improbable  that  a  west 
breakwater  would  also  be  fonnd  necessary  to  protect  a  dredged  chan- 
nel tiirougb  the  extraisive  sand  i^oals. 

In  my  opinion,  the  present  and  prospective  commerce  of  Smithtown 
Harbor  is  not  such  as  to  Wfurrant  the  expenditure  necessary  for  a  useful 
improvement  of  the  harbor  entrance,  and  I  therefore  consider  that  the 
desired  improvement  of  Smithtown  Harbor  is  not  a  work  worthy  to  be 
undertaken  by  the  United  States. 

Very  re^»eotfulIy,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Obaiohill, 

Chi^  of  Engineers,  U.  &  A, 
(Through-the  Division  Engineer.) 

[Vint  IndorMomt.] 
NOBTHEAST  DIVISION  EKOINBER  OPFIOS!, 

Washington,  December  16, 1896. 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 

For  the  reasons  given  herein  by  the  local  engineer,  Maj.  Henry  M. 
Adams,  I  concur  in  his  opinion  that  the  desired  improvement  of  Smith- 
town  Harbor  is  not  a  work  worthy  to  be  undertaken  by  the  General 
Government. 

JoHK  M.  Wilson, 
Colonel,  Corps  of  Engineers. 
Division  Engineer,  Northeast  Division, 


F33- 

PRELIUmABY  EXAMINATION  OF  CHANNELS  TO  FAB  KOCKAWAY  AMD 

INWOOD,  NEW  YORK. 

[Printed  in  HonM  Doc  K'o.  210,  Ff  fly-focrtlL  CvngreBS,  aecond  seMlon.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  0.,  January  it2^  1897. 
Sib:  1  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  18,  1897,  by  M^.  H.  M.  Adams,  Corps  of  Engineers,  of  the 


Digiiized  by 


Google 


APPENDIX  F — BEPOBT  OF  HAJOB  ADAMS. 


1171 


resnlts  of  a  preliminary  examiuation  of  "channels  to  Far  Bockaway 
and  Inwood,''  made  in  compliance  with  reqoiremeuts  of  the  river  and 
harhor  act  of  June  3, 1896. 

Major  Adams  states  that  in  view  of  the  small  amoaut  of  commerce  as 
compared  with  the  expense  of  making  and  maintaining  such  a  channel 
as  is  desired,  this  work  api>earB  to  be  a  matter  of  local  convenience 
rather  than  of  public  importance,  and  he  is  therefore  of  oi>inion  that 
this  improvement  is  not  worthy  of  being  undertaken  by  the  United 
States. 

His  views  are  concurred  in  by  Col.  John  M.  Wilson,  Corps  of  Engi- 
neers, the  division  engineer,  and  by  me. 

Very  lespectftaUy,  your  obedient  servant, 

W.  P.  Obaiohill, 
Brig.  Oen.j  Cki^  of  Engineers, 

Hon.  BAMEii  S.  Lamont, 

Secretary  of  War, 


bbpobt  of  kaj.  h.  m.  adams,  corps  op  enohieebs. 

United  States  Engineeb  Office, 

New  York  City,  January  J8y  1S97. 
Genebal:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  channels  to  Far  Bockaway  and  Inwood, 
N.  Y.,  made  in  compliance  with  the  provisions  of  the  river  and  harbor 
act  of  1896. 

Far  Bockaway  and  Inwood  are  adjoining  villages  at  the  east  end  of 
Jamaica  Bay.  A  small  tidal  inlet  extending  eastward  from  the  bay 
partly  separates  the  villages,  and  it  is  upon  the  shores  of  this  inlet 
that  the  wharves  of  both  places  are  located  and  practically  all  the 
water  traffic  of  both  places  is  conducted ;  the  channels  to  Far  Bockaway 
and  Inwood  are  therefore  one  and  the  same  channel,  so  far  as  the  main 
channel  is  concerned,  only  diverging  as  they  turn  off  to  the  separate 
whfu-ves.  The  natural  depth  in  this  channel  averages  about  3  feet  at 
mean  low  water,  and  the  distance  from  the  upper  wharves  to  the  6  foot 
depth  in  "  Grass  Hassock  Channel,"  Jamaica  Bay,  is  about  a  mile.  The 
mean  rise  of  tide  is  4.4  feet. 

Far  Bockaway  is  a  suburban  village  of  about  3,000  permanent  inhab- 
itants. It  has  no  local  industries  other  than  supplying  the  needn  of  this 
population  and  of  the  large  nurabeo:  of  summer  visitors,  estimated  at 
12,000.  Inwood  is  a  much  ampler  community,  the  people  of  which  are 
largely  interested  in  oyster  growing.  Immediately  norbh  of  Inwood  is 
the  village  of  Lawrence,  which  receives  coal,  etc.,  via  Inwood  landings. 
The  population  of  luwood  and  Lawrence  together  is  estimated  at  2,500. 

The  amount  of  freights  received  and  shipped  by  water  in  the  chan- 
nels to  Far  Bockaway  and  Inwood  during  the  past  year  is  estimated  as 
follows: 


TODB. 

Estimated 
vilne. 

20,000 
12,0U0 
10,000 
10,000 

$100,000 
42.000 
10.000 
250.000 

92,000 

402,000 
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lu  addition,  there  were  10,000  tons  of  coal  aud  about  3,000  tons  of 
lumber  broagut  by  rail,  which  it  is  Baid  would  be  brought  by  water  if 
tbe  channel  were  better. 

These  freights  are  carried  in  small  vessels  of  20  to  80  tons  capacity 
and  of  4  to  6  feet  draft.  There  we  nine  such  vessels  engaged  in  regalar 
freighting,  exclusive  of  the  oyster  boats.  These  boats  were  built  for 
and  are  ^apted  to  the  existing  conditions  of  channel,  and  the  owners  of 
them,  iu  some  oasfes  at  least,  depend  for  livelihood  on  what  they  eaAi  in 
this  freighting.  Six  feet  is  the  greatest  draft  which  oau  be  brought  up 
to  the  vicinity  of  the  wharves  at  high  tide. 

The  improvement  desired  is  the  dredging  of  the  channel  to  make  it  5 
or  6  feet  deep  at  low  tide  and  about  100  feet  widtf  to  a  jmiiit  opposite 
the  upper  wharves,  which  are  the  public  wharves  of  Inwood,  at  Tones 
Island,  so  that  coal  aud  other  heavy  freights  can  be  brought  iu  the 
ordinary  light-draft  caual  boats  and  barges,  which  require  8  feet  of 
water. 

In  view  of  the  small  amount  of  commerce  as  compared  with  the 
expense  of  making  and  maintaining  such  a  channel  as  is  desired,  this 
work  appears  to  be  a  matter  of  local  convenience  rather  than  of  pnblio 
importance,  and  therefore,  for  the  reasons  stated,  I  am  of  the  opinion 
that  the  improvement  of  the  channels  to  Far  Bockaway  and  Inwood  is 
not  a  work  worthy  to  be  undertaken  by  the  United  States. 
Yery  respectfully,  your  obedieat  servant, 

H.  M.  Adams, 
Major,  Corps  of  JSngineers. 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers,  U.  8.  A. 
(Through  the  Division  Engineer.) 

[Eint  Indonwnant.] 
liTOBTHBAST  DlVISIOX  ENCUIfEBB  OFFICE, 

^Vashinffton,  January  19f  1897. 

Respectfally  forwarded  to  the  Chief  of  Engineers. 
Eor  the  reasons  given  by  the  district  engineer,  I  concur  in  his  opin- 
ion that  the  improvement  of  the  channels  to  Far  Bockaway  and  Inwood 
is  a  work  not  worthy  to  be  undortakeu  by  the  United  States. 

John  M.  "Wilson, 
Colonelj  Corps  of  Etigineeraj 
Division  Engineer,  Northeast  Divtsion. 


F34. 

PRELIMINARY  EXAMINATION  OF  BABYLON  CREEK.  NEW  YORK. 
[Printed  In  Houbs  Doo.  Xo.  222,  Finy>fourtb  CoogreiB,  second  icaBlon.] 

Office  of  thb  Chief  of  Enginbers, 

United  States  Army, 
Washington,  1).  C,  January  25,  1897, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  January  20, 1897,  by  Maj,  H.  M.  Adams,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Babylon  Creek,  New  York, 
made  iu  compliance  with  requirements  of  the  river  and  harbor  act  of 
June  3, 1896. 
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Major  Adams  states  that  Babylon  Greek  is  the  same  stream  whieh, 
under  title  of  Sumpawanns  Inlet,  was  snrveyed  in  1880  and  partly 
deepened,  under  appropriations  made  by  Congress  in  1881  and  1882,  to 
6  feet  for  a  width  of  75  feet 
.  He  is  of  opinion,  in  view  of  the  small  amount  of  commerce  by  water 
at  present,  and  the  relatively  large  cost  of  making  and  maintaining 
such  a  channel  as  is  desired,  that  the  improvement  of  Babylon  Greek, 
New  York,  is  not  a  work  worthy  to  be  undei-taken  by  the  United  States. 

His  views  are  concurred  in  by  the  division  engineer,  Ool.  John  M. 
Wilson,  Corps  of  Engineers,  and  by  me. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Actinff  Chief  of  Engineers. 

Hon.  DANIEL  S.  Lamont, 

BecreUtry  of  War. 


sepost  of  maj.  h.  h.  adahs,  oobps  of  enoineebs. 

TTkitbd  States  Enginkeb  Office, 

I}ew  York  City,  January  30, 1897. 

Genbbal:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Babylon  Greek,  New  York,  made  in  com- 
pliance with  the  provisions  of  the  river  and  harbor  act  of  1S96. 

Babylon  Greek  is  a  tidal  stream,  with  a  small  fresh-water  discharge 
emptying  into  Great  South  Bay,  on  the  south  shore  of  Ijong  Island  at 
a  point  uewly  opposite  Fii-e  Island  Inlet  and  35  miles  east  from  New 
York  Harbor.  Great  South  Bay  at  this  point  is  abont  6  mites  wide, 
bnt  by  course  of  channel  the  distance  across  to  Fire  Island  Inlet  is 
nearly  11  miles.  The  available  depth  in  the  channel  up  to  a  point  off 
the  mouth  of  Babylon  Creek  is  7  feet  or  over  at  low  tide.  Near  the 
mouth  of  tlie  creek  is  a  landing  owned  by  the  State  of  New  York,  and 
adjoining  and  just  above  it  is  a  small  town  dock.  The  deptli  to  these 
landings  is  said  to  be  4.^  feet  at  low  tide,  while  the  depth  in  the  creek 
for  about  three-quarters  of  a  mile  to  the  upper  landings  ranges  ftom  1 
to  2  feet.   The  mean  rise  of  tide  at  the  State  dock  is  1.3  feet. 

The  village  of  Babylon  lies  ou  the  west  side  of  Babylon  Greek.  It  is 
chiefly  Ivnown  as  a  summer  resort,  having  a  permanent  population  of 
3,000,  which  is  increae^  to  three  or  four  times  tliat  nnmber  in  summer. 
In  Babylon  there  are  no  manufactures  or  other  industries  which  would  . 
require  considerable  amounts  of  coal  or  raw  materials,  and  the  building 
up  of  such  industries  is  not  encouraged,  because  it  would  be  detriments 
'to  the  distinctive  character  of  the  locality  as  a  summer  resort  The 
only  business  carried  on  is  the  furnishing  of  supplies  required  by  the 
residents  of  the  village  and  immediately  at^joining  country, 

Tite  amount  of  freight  received  by  water  during  the  past  year  is  esti- 
mated as  follows: 


Tonn. 

Coal   1,500 

Brick   500 

Sftlt  hay   600 

Feetl   600 


Total  3,000 


All  of  the  lumber  used  and  the  miscellaneous  freights  are  brought  by 
rail,  as  well  as  the  greater  part  of  the  coal,  brick,  and  feed,  and  it  is 
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claimed  tbat  15,000  tons  of  this  freight  would  be  bronght  by  water 
instead  if  the  channel  facilities  were  better. 

In  the  summer  small  steamboats  make  frerinent  trips  from  the  State 
dock  to  Oak  Islaud  and  Fire  Island  Beach,  across  the  bay,  carrying 
passengers  and  supplies. 

Brick  and  coal  are  now  brought  in  schooners  of  about  6  feet  draft, 
which  anchor  near  the  lower  docks.  Sometimes  the  cargoes  are  dis- 
charged at  the  town  dock  n^r  by,  but  generally  they  are  lightered  to 
the  small  private  docks  in  the  npper  part  of  the  stream. 

Babylon  Creek  is  the  same  stream  which,  under  the  title  of  Snmpa- 
wanns  Inlet,  was  surveyed  in  1880  and  partly  deepened  under  appro- 
priations made  by  Congress  in  1881  and  lS82,  aggregating  $7,000.  The 
plan  for  that  improvement  contemplated  dredging  a  channel  150  feet 
wide  and  5  feet  deep  at  mean  low  water  up  to  the  steamboat  dock — 
now  the  State  dock — and  thence  100  feet  wide  and  5  feet  deep  up  to 
the  small  private  docks  at  the  village,  a  farther  distance  of  about  3,500 
feet,  at  a  total  estimated  cost  of  $23,115.  Under  the  above-mentioned 
appropriations  the  channel  from  the  State  dock  oat  750  feet  toward 
deep  water  was  made  75  feet  wide  and  5  feet  deep  in  1883;  in  1886  the 
depth  had  shoaled  to  4  and  4^  f&et.  So  appropriation  for  the  work  has 
been  made  since  1882. 

The  improvement  now  desired  is  similar  to  that  proposed  in  1880  and 
abandoned  since  1883,  except  that  the  depth  now  wanted  is  6  feet,  and 
a  width  of  80  feet  is  considered  sufficient  i'or  the  upper  part  of  the 
creek.  These  changes  would  somewhat  increase  the  cost  of  making 
the  channel,  and  would  materially  increase-  the  cost  of  maintaining  it. 

In  his  annual  report  for  1888  (Annual  Report  of  the  Chief  of  Engi- 
neers for  1888.  p.  631)  the  officer  in  charge  of  the  improvement  of 
Sumpawanus  Inlet  stated : 

"So  far  as  the  oxtenslon  of  the  iniproremr>Tit  ft-om  the  Bteamboat  dock  np  to  the 
inlet  ie  conoenied,  there  appears  to  be  no  rnasou  why  the  Govenimeiit  of  the  United 
Btates  shonld  nndertiiko  it,  and  "ten  thousand  dollars  can  be  expeiideil  in  giving  a 
liv-e-foot  channel  ont  iuto  the  bay  for  the  nne  of  ateamboata,  but  I  think  that  uie 
work  is  more  a  matter  of  local  than  of  public  interest." 

This  statement  was  repeated  in  several  snbsequent  reports,  and  is 
e4]ua]ly  pertinent  to  day.  In  view  of  the  small  amount  of  commerce  by 
water  at  present  and  the  relatively  largo  cost  of  making  and  moin- 
taining  such  a  channel  as  is  desired,  I  am  of  opinion  that  the  improve- 
ment of  Babylon  Greek,  New  Tork,  is  not  a  work  worthy  to  l>e  under- 
taken by  the  United  States. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Cratghill, 

Chief  of  Engineers,  U.  8.  A. 
(Through  the  Division  Engineer.) 

[Firnt  iniIor§emeat.] 

Northeast  Division  Engineer  Office, 

Washington,  Janmry  21, 1S97. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  local  engineer  I  concur  in  his  opinion 
that  the  improvement  of  Babylon  Creek,  Kew  York,  is  not  a  work 
worthy  to  be  undertaken  by  the  United  States. 

John  M.  Wilson, 
CoUmeL  Corps  of  MngineerSj 
Division  Engineer,  Northeast  Divxsion, 


Digiiized  by 


APPENDIX  F — ^BBPOBT  OF  MAJOR  ADAU8.  1175 


■F  35. 

SUHVET  OF  EAST  CHESTER  CREEK,  NEW  YORK,  WITH  A  VIEW  TO 
EXTENJJING  IMPROVEMENT  TO  HEAD  OF  TIDE  WATER. 

[Printed  In  Hoom  Doe.  "So.  U7,  Ilf^-fitnrUi  Congmu,  Moond  Madon.] 

Office  op  tsb  Chief  of  Enoikeers, 

United  States  Army, 
Wa8hingi4mf  D.  C,  Veemiber  1896. 
Sir:  I  have  the  bouor  to  submit  the  accompanying  copy  of  report, 
dated  December  19, 1896,  by  Maj.  H,  M.  Adams,  Gorps  of  Engineers, 
npon  the  results  of  a  survey  of  East  Chester  Creek,  New  Yorlc,  with  a 
view  to  extending  improvement  to  head  of  tide  water,  made  to  comply 
with  provisions  of  the  river  and  harbor  act  of  June  3,  1896. 

The  plan  presented  in  the  report  provides  for  extending  the  present 
improvement  to  the  crossing  of  the  old  post  road  by  means  of  an  artifi- 
cial channel  through  private  lands,  lOU  feet  wide  at  bottom  and  9  feet 
deep  at  mean  high  watw,  estimated  cost  as  follows: 

Dredging  and  depositing  85,000  cubic  yards  of  mnd  and  marsh  sod,  at  18 
cents  per  yard   915,300 

Dredging  and  depositing  35,000  cubic  yards  of  sand  and  gravel,  at  27  eents 
per  yard   .    9,460 

Contingencies,  aboat  10  per  cent   2,260 

Total   27,000 

This  estimate  makes  no  provision  for  cost  of  obtaining  right  of  way 
through  private  lands  and  contemplates  deposit  of  dredgings  upon  such 
lands. 

For  reasons  given,  Mi^or  Adams  is  of  the  opinion,  which  is  concurred 
in  by  Col.  John  M.  Wilson,  Corps  of  Engineers,  the  Hivision  engineer, 
and  by  me,  that  the  proposed  improvement  is  not  worthy  of  being  under- 
taken by  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig.  Oen.f  Chief  of  SngineerB. 

Hon.  Daioel  S.  Lahont, 

Seeretary  of  War, 


letter  of  maj.  h.  m.  adaks,  corps  of  engtlnbbbb. 

TTnited  States  Ekoineeb  Office, 

New  Yorik  City,  December  19, 1896, 

General  :  I  have  the  honor  to  transmit  herewith  in  duplicate  my 
report  npon  the  survey  of  "  East  Chester  Creek,  New  York,  with  a  view 
to  extending  improveuieot  to  head  of  tide  watery"  provided  for  by  the 
river  and  harbor  act  of  June  3, 1896. 

In  my  opinion  the  proposed  improvement  is  not  worthy  to  be  under- 
taken by  the  United  States.  There  is  no  commerce  whatever  in  this 
part  of  East  Chester  Creek,  and  no  prospective  commerce  w£ich,in  my 
opinion,  would  justify  any  extension  of  the  present  improvement. 
Yery  re8i)ectfuUy,  yonr  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers, 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers,  U.  8.  A. 
(Through  the  Division  Eugiueer.) 
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[Flni  IndoTHmeot.] 
^OBTIXBABT  DlTISION  BlTGINEEB  OVFIOB, 

Washingtonj  December  21, 1896. 
Respectfally  forwarded  to  the  Chief  of  Engineers,  concnrring  in  the 
viewB  of  the  local  engineer. 

John  M.  Wilson, 
Colonelf  Corps  of  Engineers^ 
Division  Engineer,  Northeast  Division. 


bbpobt  of  maj.  h.  h.  adams,  oobps  of  enotinsbbs. 

United  States  Ekgineeb  Office, 

JTcw  York  City,  December  19, 1896. 

Gbneual:  I  have  the  honor  to  sabmit  the  following  report  upon  a 
Bnrvey  of  East  Ghester  Oreek,  New  York,  with  a  view  to  extending  the 
improvement  to  the  head  of  tide  water,  as  provided  in  the  river  and 
harbor  act  of  1896,  together  with  a  map*  of  the  survey. 

East  Chester  Creek  is  a  tidal  stream  with  low  marshy  banks,  extend- 
ing inland  fmm  Pelham  Bay,  on  the  north  shore  of  Long  Island  Sound, 
20  miles  by  water  from  the  Battery,  New  York  City.  In  its  natar^ 
condition  the  stream  was  navigated  to  some  extent  as  far  up  as  Lock- 
woods,  about  2^  miles  above  its  month.  Although  the  bed  of  the  creek 
ran  nearly  bare  at  low  tide,  the  rise  of  tide,  amonnting  to  7.1  feet,  made 
navigation  possible  at  high  water. 

In  1873  a  project  for  improvement  was  adopted  which  contemplated 
straightening  tlie  course  of  the  creek  and  making  a  channel  100  feet 
wide  and  9  feet  deep  at  mean  high  water  to  a  point  3,000  feet  above 
Lockwoods.  The  channel  has  been  extended  to  the  limit  mentioned 
and  the  project  is  nearly  completed,  some  points  below  Lockwoods  not 
yet  having  the  full  projected  depth  and  width.  This  channel  is  the 
only  water  ronte  to  the  city  of  Mount  Vernon,  a  city  of  about  20,000 
population,  on  the  north  boundary  of  New  York  City.  The  lower  half 
of  the  water  front  along  the  3,000  feet  above  Lockwoods  and  on  the 
west  side  of  the  channel  has  been  docked,  and  in  1895  94,928  tons  of 
freight  were  reported  as  handled  on  the  creek,  mostly  at  that  point. 

The  object  of  the  survey  is  to  obtain  an  estimate  of  the  cost  of  extend- 
ing the  improvement  to  the  head  of  tide  water,  which  is  virtually  to 
the  crossing  of  the  old  post  road,  0,000  feet  ah!>ve Lockwoods  and  3,000 
feet  above  the  upper  limit  of  the  present  dredged  channel.  Extreme 
high  tides  extend  up  the  bed  of  the  stream  one  fourth  mile  farther,  but 
above  the  post  road  the  creek  at  half  tide  ia  only  a  narrow  fresh-water 
drain. 

In  this  part  of  East  Chester  Creek  there  is  no  navigation  now,  nor  is 
it  now  suHceptible  of  navigation.  The  stream  is  very  crooked,  having 
a  lengtli  of  6,400  feet  in  the  3,000  feet  between  the  upper  end  of  the  pres- 
ent improvement  and  the  post  road.  Some  of  the  bends  are  so  sharp 
that  a  boat  of  fiO  feet  length  could  not  pass  them.  The  stream  ranges 
iu  width  from  12  to  40  feet,  averaging  about  20  feet,  and  the  bottom  is 
generally  above  mean  low-water  level.  Any  improvement  of  this  part 
of  East  Chester  Creek  for  purposes  of  navigation  would  necessitate 
abaudoniTig  the  bed  of  the  stream  and  making  an  artificial  canal  through 


*  Not  printed. 
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private  lands.  An  exteusion  of  the  improvement  of  this  Btream  to  the 
post  road  woald  carry  water  commnnicatiou  somewhat  nearer  the  east- 
em  part  of  the  city  of  Mount  Vernon  and  the  villages  of  Felham  Manor 
and  Felham.  The  navigation  which  would  be  benefited  by  sach  a  chan- 
nel is  wholly  prospective,  and  its  amount  is  a  matter  of  mere  conjecture. 

As  any  extension  of  the  present  improvement  would  be  an  artificial 
chaunp]^  the  important  condition  to  be  observed  in  the  layout  would  be 
the  avoiding  of  rocks.  A  layout  as  suitable  as  any  for  such  a  channel 
is  indicated  on  the  map.  The  cost  of  extending  the  present  improve- 
ment to  the  post  road  as  an  artificial  channel  KKt  feet  wide  at  the  bot- 
tom and  9  feet  deep  at  mean  high  water  is  estimated  as  follows: 

Dredgiog  and  depositing  85,000  cubic  yards  of  mad  and  marsh  sod,  at  18 


centa  per  yard   (15, 300 

Dredging  and  depositing  35, 000  cubic  yardi  of  sand  and  gravel,  at  27  cents 

per  yard  .'   ^450 

Contingeneies,  about  10  per  cent   3,260 


Total   27,000 


This  estimate  makes  no  provision  for  cost  of  obtaining  right  of  way 
throQgh  private  lands  and  contemplates  deposit  of  dredgings  upon 
such  hinds.. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraiohill, 

Chief  of  MngineerSi  If,  8,  A, 


F  36. 

STTRVEY  OF  BAY  RIDGE  CHANNEL,  THE  TRIANGULAR  AREA  BETWEEN 
BAY  KIDGE  AND  RED  HOOK  CHANNELS  AND  RED  HOOK  AND  BUTTER- 
MILK CHANNELS,  NEW  YORK  HARBOR,  WITH  A  VIEW  TO  MAKING  ONE 
CONTINUOUS  CHANNEL  WITH  A  LEAST  DEPTH  OP  90  PEET  AT  MEAN 
LOW  WATER  FOR  A  WIDTH  OF  1,000  FEET,  AND  ALSO  FOE  A  CONTIN- 
UOUS CHANNEL  WITH  A  LEAST  DEPTH  OF  35  FEET  AT  MEAN  LOW 
WATER  FOR  A  WIDTH  OF  1,200  FEET. 

[Printed  In  House  Dm.  "So.  897,  Fifty -flmrth  Congresn,  second  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington,  B.  0.,  March  1, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  report,  dated 
February  2-i,  1897,  with  map,*  by  Mnj.  H.  M.  Adams,  Corps  of  Engi- 
neers, giving  Uie  results  of  a  survey  of  "Bay  Bidge  Channel,  the 
triangular  area  between  Bay  Bidge  and  Bed  Hook  channels,  and  Bed 
Hook  and  Buttermilk  channels,  with  a  view  to  making  one  oontinuons 
channel  with  a  least  depth  of  thirty  feet  at  mean  low  water  for  a  width 
of  one  thousand  feet,  and  also  for  a  continnous  channel  with  a  least 
depth  of  thirty-five  feet  at  mean  low  water  for  a  width  of  one  thousand 
two  hundred  feet,"  provided  for  by  the  river  and  harbor  act  of  June  3, 
1896. 


*  Not  reprinted.  Printed  in  Hoase  Doc.  No.  337,  Fifty-fourth  Ctougress,  second  ses- 
■ion. 
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The  locality  in  que&tiou  is  at  present  being  improved,  and^  under  the 
proviaions  of  the  same  act  which  autborized  this  survey,  a  contiuuiug 
contract  has  been  made  for  dredging  these  channels  to  a  depth  of  26  feet 
at  mean  low  water  and  widths  varying  from  400  feet  to  1,000  feet. 

In  addition  to  the  work  already  done  and  provided  for,  M^jor  Adams 
estimates  that  the  cost  of  secaiing  the  channel  30  feet  deep  at  mean  low 
water  and  1,000  feet  wide,  as  specified  by  the  act  of  June  3, 1S9G,  will 
be  $2,000,000;  of  securing  the  channel  35  feet  deep  at  mean  low  water 
and  1,200  feet  wide,  $5,300,000. 

Very  respectftil^,  your  obedient  servant, 

John  M.Wilson, 
Brig,  Gen.^  Chief  of  £!ngineer8j  U.  8.  Army, 
Hon.  DAifiEL  S.  Lamont, 

Secretary  of  War, 


bbpobt  of  maj.  h.  s.  adams,  cobps  of  enainxebs. 

United  States  Enoineee  Office, 

New  YorTc  City,  February  24, 1897. 

General:  I  bare  the  honor  to  submit  the  following  report  upon  a 
survey  of  "  Bay  Bidge  Channel,  the  triaugalar  area  between  Bay  Bidge 
and  Bed  Hook  channels,  and  Bed  Hook  and  Buttermilk  channels,  with 
a  view  to  making  one  continuous  channel  with  a  least  depth  of  30  feet 
at  mean  low  water  for  a  width  of  1,000  feet,  and  also  for  a  continuous 
channel  with  a  leati^t  depth  of  35  feet  at  mean  low  water  for  a  width  of 
1,^00  feet,"  made  under  the  provisions  of  the  river  and  harbor  act  of 
1896,  together  with  a  map  of  the  survey. 

Bay  Bidge  Channel  and  the  other  channels  in  the  order  nuned  form 
an  eastern  water  route  between  the  Narrows  and  the  East  Biver,  New 
York  Harbor,  skirting  close  along  the  water  front  of  South  Brooklyn 
and  Brooklyn,  passing  east  of  Governors  Island  and  reaching  the  curve 
of  35  feet  depth  in  the  East  Biver  at  a  point  5f  miles  from  the  35-foot 
contonrs  at  the  south  end  of  Bay  Bidge  Channel.  The  natural  depths 
in  Bay  Bidge  and  Bed  Hook  channels  were  from  7  to  12  feet;  through 
Buttermilk  Channel  there  was  a  natural  depth  of  26  feet,  but  the  course 
of  the  channel  way  was  crooked  and,  on  accoant  of  the  rapid  current, 
very  difficult  to  follow. 

In  1880  a  project  was  adopted  for  removing  part  of  a  shoal  at  the 
north  end  of  Buttermilk  Channel  to  a  depth  of  26  feet  at  mean  low 
water.  Und^  authority  of  several  subsequent  acts  of  Congress  this 
prqject  has  been  extended  nntil  it  now  includes  making  a  depth  of  26 
feet  at  mean  low  water  throughout  the  whole  of  this  eastern  water 
route,  with  widths  as  follows: 

Ffiet. 

For  Bay  Ridge  Cfaannel,  a  width  of...   800 

For  the  triangulur  area  between  Bay  Bidge  ud  Beil  Hook  ohann^,  a  maxi- 

mnm  width  of,     900 

For  Bed  Hook  ChaDiiel,  a  width  of   400 

For  Dutteruiilk  Cbanne),  a  width  of. .. ...     1,000 

Under  the  terms  of  the  river  and  harbor  act  of  1896  a  contract  has 
been  entered  into  fbr  completing  the  entire  channel  as  prcgeoted,  and 
the  work  is  in  progrMS. 

Theobject  of  the  present  survey  is  to  obtain  an  estimate  of  the  cost  of 
deepening  and. widening  these  channels,  first,  to  a  depth  of  30  feet  at 
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mean  low  water  with  1,000  feet  width,  and  second,  to  a  depth  of  35  feet 
at  mean  low  water  with  1,200  feet  width.  So  far  as  the  previous  dredg 
in;;  to  26  feet  depth  indicates,  the  materia  to  be  excavated  in  making 
such  channels  is,  in  Bay  Bid^e  Channel,  mad  and  sand  at  the  lower  end 
and  Band  overlaid  with  mud^at  the  upper  end;  in  the  triangular  area 
and  in  Bed  Hook  Ohaunel,  mainly  sand;  in  Battermilk  Gliannd,  hard 
sand  and  f^ravel,  containing  some  bowlders.  On  account  of  the  nairow- 
ness  of  part  of  Buttermilk  Channel  (the  minimum  distance  between  the 
Governors  Island  sea  wall  and  the  established  pier  line  opposite  being 
1,310  feet)  it  would  be  inex})edient  to  make  a  depth  of  35  feet  with  the 
full  width  of  1,200  feet,  and  therefore  the  estimates  contemplate  a  width 
of  1,100  feet  only  at  this  point. 

Tiie  estimated  cost  of  making  the  channels  under  consideration,  in 
addition  to  the  work  already  done  and  provided  for  under  the  eziHting 
project  and  contract,  is  as  follows : 


For  a  channel  30  feet  deep  at  mean  low  water  and  1,000  feet  wide : 

Dredging  Bay  Bidge  and  Red  Hook  nhann^,  and  the  triangnlar  airea 
between  them,  6,900,000  cubic  yards  of  Hand  and  mud,  at  18  eente 

percnbic  yard  $1,342,000 

Dndging  Bnttermilk  Channel,  1,900,000  cubic  yards  of  sand  and 

gravel,  containing  bowlders,  at  30  cents  per  cnbio  yard   670, 000 

Contingenoioe,  Bapervision,  etc.,  about  10  per  cent   188, 000 


Total  estimated  oost   2, 000, 000 


For  a  channel  85  feet  deep  at  mean  low  water  and  1,200  feet  wide : 

Dredging  Bay  Ridge  and  Red  Hook  channels  and  the  triangnlar  area 
between  them,  16,800,000  cubic  yards  of  sand  and  mnd,  at  20  cents 

per  cubic  yard   3,360,000 

Dredging  Bnttermilk  Channel,  4,2^,000  cubic  yards  of  sand  and 

gravel,  containiug  bowiders,  at  35  cents  per  onbic  yard   1, 480, 500 

ContiDgenciflB,  Bupervision,  etc.,  about  10  per  cent   459, 600 


Total  estimated  cost   5,300,000 


The  benefit  to  navigation  which  would  result  tcom  such  channels  as 
are  contemplated  in  this  survey  would  be  the  development  of  commerce 
along  Bay  Uidge  Channel  and  the  affording  of  increased  facilities  to 
the  commerce  of  Battermilk  Obannel  and  to  the  Erie  Basin  entrance. 

The  commerce  of  Bay  Kidge  Channel  would  be  beneilted  by  the 
entire  improvement,  which  would  afford  a  very  wide  and  deep  channel 
both  from  the  ^Narrows  and  from  the  upper  harborand  extending  along 
a  water  front  which  is  as  yet  but  partly  developed.  The  total  com- 
merce at  the  docks  along  Bay  Kidge  Channel  in  the  calendar  year  1896 
is  reported  as  717,999  tons,  valued  at  $12,045,270.  The  depth  in  this 
channel  is  now  26  feet  at  low  water;  two  of  the  docks  have  a  depth 
at  the  end,  or  alongside,  of  18  feet  at  low  water,  and  the  others  gener- 
ally from  6  to  12  feet. 

There  is  no  commerce  in  the  triangular  area  between  Bay  Bidge  and 
Bed  Hook  channels,  except  such  as  is  in  transit  between  the  two  chan- 
nels. 

The  commerce  of  Bed  Hook  Channel  dnring  1896  is  reported  as 
833,356  tons.  Abont  3,000  tons  of  this  is  acta^ly  discharged  at  the 
docks.  The  rest  consists  of  coal  in  barges  of  6  to  9  feet  draft,  which  are 
brought  into  these  waters,  assembled  into  tows,  and  taken  away  again. 

The  commerce  of  Bnttermilk  Channel,  from  the  Brie  Baain  to  Atlantic 
avenue,  Brooklyn,  daring  1896  ia  reported  as  15,080,318  tons,  valued  at 
1302,606,360.  It  is  carried  in  vessels  from  18  to  28  feet  draft.  Besides 
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this,  the  commerce  f^om  Atlantic  avenue  to  Fnlton  street,  Brooklyn, 
vonld  find  its  shortest  outlet  by  Battevmilk  Ohannel.  This  is  reported 
as  amonntiug  to  8,566,738  tonsro 

The  present  depths  fdong  tiie  ends  of  the piera  in  Buttermilk  Channel 
are  from  20  to  35  feet. 

Yery  resi>ectfhlly,  yonr  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Engineers, 

Brig.  Oen.  John  K.  Wilson, 

Ohi^  of  Engineers,  U.  8.  A. 


F37. 

SURVEY  OF  GOWAKUS  CREEK,  NEW  YORK,  WITH  A  VIEW  OF  OBTAINING 
A  DEPTH  OF  30  FEET  AT  MEAN  LOW  WATER. 

[Printed  in  Homo  Doc.  Ko.  S36,  Fifty  ^fourth  Congreaa,  second  sewion.] 

Offiob  of  the  Ohibf  OF  Gnoineers, 

United  States  Abht, 

Washington,  D.  6\,  Mareh  J,  1897. 

Sib:  I  have  the  honor  to  sabmit  the  accompanying  report  of  Feb- 
ruary 24, 1897,  by  Miy ,  H.  M.  Adams,  Corps  of  Eugiueers,  of  the  results 
of  a  survey  of  Gowanus  Greek,  New  York,  with  a  view  to  obtaining  a 
depth  of  30  feet  at  mean  low  water,  made  to  comply  with  the  require- 
ments of  the  river  and  harbor  act  of  Jane  3, 1896. 

A  map«f  this  snrvey  was  made  on  one  sheet  with  contiguous  surveys 
and  accompanies  a  report*  by  Major  Adams  ou  survey  of  Bay  Hidge 
Channel,  etc.,  submitted  to  the  Secretary  to  day. 

Work  is  now  being  carried  on  at  tliis  locality  under  a  project  which 
provides  for  improving  Qowanus  Creek  Channel  by  deepening  it  to  26 
feet  at  mean  low  water  from  the  foot  of  Percival  street  to  its  junction 
with  the  Bed  Hook  Channel,  and  Mtyor  Adams  estimates  the  cost  of 
making  this  channel  30  feet  deep  at  mean  low  water  between  the  liar- 
bor  lines  to  be  $58,000  in  addition  to  the  cost  of  completing  the  project 
for  26  feet  depth. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Qen,j  Chief  of  Engineers,  V.  8.  Army. 

Hon.  Daniel  S.  LAmont, 

8eeretary  of  War. 


BSPOBT  OF  UAJ.  H.  M.  ADAMS,  COBPS  OF  ENOINEBRS. 

United  States  Enoineeb  Office, 

JTcHJ  York  Cityy  February  24,  2897. 

Genebal  :  I  have  the  honor  to  submit  the  following  report  upon  the 
snrvey  of  Gowanus  Creek,  New  York  Harbor,  "  with  a  view  of  obtaining 
a  depth  of  30  feet  at  mean  lower  water,"  mf^e  under  the  provisiona  of 
the  river  and  harbor  act  of  1896. 

'  Printed  in  Homs  Doo.  No.  337,  Fifty-fourth  Congreu,  ucond  seuinn. 
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Gowaniui  Creek  vas  originally  a  tidal  inlet  in  the  sontliern  part  of  tbe 
city  of  Brooklyn,  emptyinginto  Gowanns  Bay.  For  purposes  of  improTe* 
meut  the  Gowanus  Greek  Channel  has  been  defined  as  extending  from 
the  jnnotion  of  Bay  Bidge  and  Red  Hook  ohannels,  opposite  Henry 
street,  Brooklyn^  and  Twenty -eighth  street,  Soath  Brooklyn,  northeast- 
wardly to  the  foot  of  Fercival  street^  a  distance  of  about  3,000  feet,  that 
part  of  the  stream  northeast  of  Percival  street  being  called  Gowanus 
Canal.  This  desiguation,  originally  arbitrary,  has  been  referred  to  in 
the  several  recent  annual  reports  upon  improvements  of  the  Gowanas 
Bay  channels,  and  has  been  adopted  by  Congress  in  defining  the  limits 
of  appropriations  for  improvements  in  that  locality. 

In  X8SL  a  project  was  adopted  for  improving  the  channels  of  Gowanus 
Bay,  which  provided  for  a  depth  of  18  feet  at  mean  low  water,  with  200 
feet  wid^  in  Gowanus  Creek.  This  project  was  subsequently  extended 
to  increase  the  depth  to  21  feet,  which  depth  was  obtained  in  1891  with 
a  width  of  100  feet,  and  in  1894  with  the  full  width  between  the  harbor 
lines.  Of  the  sums  appropriated  for  the  Gowanas  Bay  channels,  about 
$75,000  was  applied  to  the  improvement  of  Gowanas  Creek. 

The  river  and  harbor  act  of  1896  appropriated  $25,000  for  improving 
Gowanus  Creek  Channel  "  by  deepening  the  same  to  twenty-six  feet  at 
mean  low  water  from  the  foot  of  Percival  street  to  its  junction  with 
tbe  Ked  Hook  Channel,"  and  the  project  was  accordingly  extended  to 
provide  for  the  specified  depth  of  26  feet  between  the  harbor  lines,  a 
width  varying  from  250  to  3d0  feet,  the  total  estimated  cost  of  which 
is  $70,000. 

The  estimated  cost  of  making  this  channel  30  feet  deep  at  mean  low 
water  between  tbe  harbor  lines  is  as  follows,  in  addition  to  the  cost  of 
completing  tbe  project  for  26  feet  depth : 

Dredging,  maiuly  Baud  and  gravel,  210,000  onbic  yards,  boow  measaremeDt, 

at  25  cents  «62,600 

Contingencies,  Biiperrisioa,  etc.,  about  10  per  cent   5,500 


Total   68,000 

The  amount  of  commerce  along  Gowanus  Creek  and  Gowanus  Canal 
below  Hamilton  Avenue  Bridge  for  the  calendar  year  1806  is  reported 
as  2,164,654  tons.    At  least  nine-tenths  of  this  freight  is  carried  in 

boats  of  less  than  12  feet  draft.  There  are  two  piers  at  the  entrance  to 
Gowanus  Creek  which  have  available  depths  of  about  20  feet  at  low 
tide,  and  three  others  farther  up  which  have  depths  of  from  16  to  18 
feet.  With  these  exceptions  the  depth  alongside  the  docks  does  not 
exceed  12  feet  at  mean  low  water.  The  channel  had  been  made  21  feet 
deep  and  100  feet  wide  in  1S91  and  was  further  widened  out  to  tbe 
harbor  lines  with  the  same  depth  in  1894.  tJnder  tbe  project  adopted 
in  1496  it  is  to  be  made  26  feet  deep. 

Yery  raspectfiiUy,  your  obedient  servant, 

H.  M.  Adams, 
Major,  Corps  of  Ungineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  JJ»  8,  A. 
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F38. 

SURVEY  OF  CHANNEL  BETWEEN  THE  BATTERY  AND  GOVERNOBS 
ISLAND,  NEW  YORK,  WITH  A  VIEW  TO  MAKING  A  CHANNEL  CONTINU- 
OUS WITH  BUTTERMILK  CHANNEL  30  FEET  IN  DEPTH  AND  1,200  FEET 
IN  WIDTH. 

[Printol  in  HonM  Doe.  Vo.  3Si,  Ellty-foorth  Congrau,  aecoBd  MWlon.] 

Oppiok  of  the  Chief  of  Enoinbbbs, 

TTnitbd  Statbs  Abmy, 

Washingtony  D.  0.,  March  2, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompaJiying  rei>ort,  dated 
February  24, 1897,  by  Maj.  H.  M.  Adams,  Ooi-ps  of  Eugiueers,  giving 
the  results  of  a  survey  of  the  channel  between  the  Battery  and  Gov* 
emora  Island,  Kew  York  Harbor,  with  a  view  to  making  a  channel 
Gontinaous  with  Buttermilk  Ohauoel  30  feet  in  depth  and  1,200  feet  la 
width,  made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

M^tor  Adams  states  that  tlie  least  expensive  method  of  securing  for 
this  channel  tlie  width  and  depth  contemplated  in  the  act  would  involve 
dredging  along  the  northeast  shore  of  Governors  Island  and  removing 
part  of  Dimond  Keef,  at  a  total  estimated  cost  of  about  $500,000,  but 
that  this  plan  would  afford  an  increased  depth  over  only  that  part  of 
the  channel  which  is  least  need  and  would  leave  the  ragged  edge  of 
Dimond  Keef  a  very  serious  source  of  danger.  He  further  states  that 
when  the  improvement  of  this  channel  is  undertaken  the  work  should 
include  all  that  is  necessary  or  practicable  to  relieve  the  crowded  con- 
dition of  the  locality  and  make  it  accessible  from  East  Kiver  and  the 
upper  end  of  Buttermilk  Channel;  that  Dimond  Keef  and  Coenties 
Beef  should  be  completely  removed;  that  the  shoal  of  26  feet  depth 
between  this  channel  and  Buttermilk  Channel  should  be  deepened,  and 
the  shoals  along  the  shores  at  the  Battery  and  Governors  Island  slionld 
be  removed  It  is  estimated  that  such  an  improvement  of  the  channel 
would  cost  $2,210,000, 

In  transmitting  the  report  to  this  office  the  division  engineer^CoL 
G.  L.  Gillespie,  Corps  of  Engineers,  concurred  in  the  views  of  the  local 
officer  that  the  improvement  of  the  channel  between  the  Battery  and 
Governors  Island  in  the  manner  proposed,  including  the  deepening  of 
the  shoals  along  the  shores  of  the  channel,  is  a  work  of  public  impor- 
tance which  is  worthy  to  be  undertaken  by  the  United  States,  and  which 
is  jusjiified  by  the  interests  of  commerce  involved. 
Very  lespeotfttUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Ohi^  of  UngirteerSf  U,  8,  Armj/. 

Hon.  Daniel  S.  Lamont, 

Seeretary  of  War, 


BEPOBT  op  maj.  H.  M.  ADAHS,  OOBFS  OP  ENOINEEBS. 

United  States  Enoineee  Offioe, 

New  York  Cityj  February  St4j  1897. 
Genbbal:  I  have  the  honor  to  submit  the  following  report*  upon 
the  survey  of  the  "  channel  between  the  Battery  and  Governors  Islfuid, 


*  Tho  mnp  illnatrnting  this  report  u  printed  in  Uoaae  Doe.  No,  387,  Fift^-fonrth 
ConffreCH,  second  weiiioii 
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Kew  York,  with  a  view  to  making  a  cliannel  coutiunous  with  Butter- 
milk Gbannel  thirty  feet  in  depth  and  one  thousand  two  hundred  feet 
in  width,''  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  1896. 

The  (diaunel  betwera  the  Battery  and  Oovemoni  Island  is  the  water 
route  between  the  N'orth  Biver  on  the  one  side  and  the  East  Biver  and 
Bnttermilk  Channel  on  the  other.  It  is  the  main  channel  between  the 
Sast  Biver  and  the  Narrows,  being  much  more  used  than  the  alternative 
Buttermilk  Channel.  The  least  width  between  the  Battery  and  Gov- 
ernors Island  is  2,700  feet,  of  which  1,600  feet  has  a  depth  of  26  feet  or 
more  at  low  tide.  Kear  the  east  end  of  this  channel,  where  it  broadens 
out  into  East  Biver  and  Buttermilk  Channel,  lie  Bimond  Beef,  which 
consists  of  two  ledges  near  together  and  covering  a  triangular  area 
about  SOO  feet  long  and  600  feet  greatest  width,  and  Coenties  Keef, 
about  280  feet  long  and  150  feet  wide.  These  two  reefs  are  ii  quarter  of 
a  mile  apart  Coenties  Beef  was  i-emoved  to  26  feet  depth  in  1875,  and 
Dimond  Beef  was  completed  to  the  same  depth  in  1892.  The  deepen- 
ing of  these  rocks  and  the  dredging  of  the  north  part  of  Buttermilk 
Channel  to  26  feet  depth  (finished  in  1891)  gave  an  unobstructed  area 
of  that  depth  between  the  several  channel  ways  along  the  New  York, 
Brooklyn,  and  CK>vemor8  Island  shores.  Twenty-six  feet  below  mean 
low  water  is  the  depth  which  lias  been  sought  by  all  these  improve- 
ments hitherto. 

From  the  channel  between  the  Battery  and  (iovernors  Island  sonth- 
east>erly  to  a  point  in  Buttermilk  Channel  just  northeast  of  Governors 
Island  there  is  a  narrow  natural  channel  28  feet  deep,  and  northeasterly 
to  the  north  end  of  Buttermilk  Channel  and  the  lower  end  of  East 
Bivei"  there  is  a  natural  channel  30  feet  deep  and  600  feet  wide.  The 
latter  is  by  far  the  more  imjwrtant;  it  is  the  most  crowded  of  the 
main  waterways  of  New  York  Harbor,  carrying  all  the  traffic  between 
the  North  and  East  rivers,  and  nearly  all  that  between  the  East  Biver 
and  the  lower  bay ;  it  is  crossed  by  four  of  the  principal  ferries  and  by 
three  smaller  ones ;  it  carries  upon  car  floats  a  great  part  of  tlie  through 
railroad  fights  between  the  West  and  the  New  England  States;  it  is 
used  by  the  largest  of  the  passenger  and  freight  steamer  lines  firom 
New  York  to  Connecticut  and  Bhode  Island,  and  by  four  of  the  princi- 
pal Southern  ocean  steamship  lines;  it  is  constantly  traversed  by  tug- 
boats with  and  without  tows.  Of  this  traffic  fully  nine-tenths  passes 
the  Battery  side  of  the  channel,  which  together  with  the  rapid  current 
makes  navigation  at  this  point  especially  difficult. 

To  widen  the  30-foot  channel  between  the  Battery  and  Governors 
Island  to  1,200  feet  width  at  the  least  expense  would  involve  dredging 
along  the  northeast  shore  of  Governors  Island  and  removing  part  of 
Dimond  Beef,  at  a  total  estimated  cost  of  about  $500,000.  This  would 
make  an  increased  deptli  over  only  the  least  used  part  of  the  channel, 
and  would  leave  the  ragged  edge  ot  Dimond  Beef  a  very  serious  source 
of  danger.  When  an  improvement  of  this  channel  is  undertaken  it 
should  inclnde  all  that  is  necessary  or  practicable  to  relieve  its  crowded 
oouditiou  and  to  make  it  accessible  from  the  East  Biver  and  the  upper 
end  of  Buttermilk  Channel.  Dimond  Beef  and  Coenties  Beef  should 
be  completely  removed,  the  shoal  ot  26  feet  depth  between  this  channel 
and  Buttermilk  Channel  should  be  deepened,  and  the  shoals  along  both 
the  Battery  and  the  Governors  Island  shores  should  be  removed.  Any- 
thing less  than  this,  though  it  might  comply  with  the  language  of 
the  net  of  Congress,  would  impair  its  object  and  would  not  aflbrd  the 
imiirovement  which  this  very  important  waterway  requires. 
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Following  is  an  estimate  of  the  cost  of  sacU  au  improvement  of  the 
channel  as  is  outlined  above: 


Bemoring  shoab  around  tlie  Battery  shore  to  a  depth  of  30  feet  belov 
mean  low  water,  957,000  cubic  yards  of  sand,  atones,  and  bowtders,  at 
45  cents  per  cubic  yard   $430, 650 

Removing  shoals  alon^  the  north  shore  of  Oovernors  Island  tn  »  depth  of 
30  feet  below  meou  low  water,  451,000  cubic  yards  of  Kaud,  Btouen,  nud 
bowldcra,  at  40  cents  per  oubic  yard   180, 400 

Dredging  the  main  channel  between  the  Ilattory  and  OoTttruors  Island 
eastward  to  Buttermilk  Channel,  456>000  oahio  yards  of  sand,  stones, 
etc.,  at  32  cents  per  ouhio  yard   145, 930 

Removing  Dimond  Reef,  both  lodges,  to  32  feet  depth,  ^,000  cnbio  yards 
of  rock,  at  $30  per  cubic  yard   990,000 

Removing  Coonties  Revf  to  3'2  feet  depth,  8,700  cubic  yards  of  rock,  at  $30 
per  oubic  yard   261, 000 

Contingencies,  supervision,  eto.,  about  10  per  cent   202, 030 


Total   3,210,000 


The  material  to  be  dredged  is  all  bard;  around  the  Battery  and 
Governors  Island  shores  there  are  in  places  groups  of  bowlders  or 
small  ledges. 

The  estimated  cost  of  removing  the  reefs  is  based  upon  the  cost  of 
]>reviouB  work  upon  these  reefs  between  1871  and  1892.  The  chief 
difiQcuUies  whicli  necessitate  so  large  au  estimate  per  cubic  yard  are 
the  depth,  the  rapid  cun-eut  which  makes  it  impossible  to  keep  divers 
upon  the  rocks  except  at  and  near  slack  water,  and  the  dangers  from 
collision  in  (be  crowded  channel.  On  the  latter  acconiit  it  would  be 
best,  if  this  work  were  undertaken,  to  remove  the  shoals  near  the 
shores  ilrst,  and  give  additional  width  to  the  channel  before  beginning 
work  upon  the  reefs. 

There  are  no  data  showing  the  amonnt  or  vedue  of  the  commerce 
which  passes  through  the  channel  between  the  Battery  and  Governors 
Island.  At  dtilerent  times  during  January,  1897,  for  four  and  oue- 
thii^  hours  altogether,  the  numbers  and  kinds  of  vessels  passing  this 
channel  have  been  observedf  with  the  following  as  the  average  result 
per  hour : 


FerTT-boHtA  

TowboaU  without  towa,  sad  small  steunen, 

TowbMta  with  tows  

BargM,  ete..  Id  tow  

Ships,  barlu,  ud  tnciga,  In  tow  

StttHm  llKhtnni  

Large  ■  tuamera  ■  

GarfloKte  

Bailntad  forrlM  

Total  , 


Excluding  the  ferryboats,  the  total  per  hour  is  93,  of  which  87  pass 
in  mid-chanDet  or  nearer  the  Battenr  shore. 

As  nearly  as  cm  be  estimated  the  observed  traffic  would  be  a  fair 
average  for  ten  hours  of  the  day  and  nearly  three  times  too  great  for 
the  other  fourteen  hours,  which  would  make  the  total  traffic  per  day 
fifteen  times  that  observed  per  hour. 

Similar  observations  made  in  summer  would  show  a  greater  number 
of  vessels;  at  that  season  there  are  from  50  to  100  excursion  steamers 
daily  passing  the  Battery,  together  with  many  pleasure  boats,  and 
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large  fleets  of  canal  boats  and  barges  from  the  Erie  Canal  and.  Upper 
Hudson,  whose  navigation  is  now  shut  o£f  by  ice. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Me^oTf  Corps  o/^ngineera. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Uugineersj  U.  8.  A. 


F  39. 

SURVEY  OF  ELIZABETH  RIVER,  NEW  JERSEY. 
[Printed  in  Huiue  Doo.  322,  Fifty^fourih  GoograH,  BMond  se8ai«n.] 

Ofpice  of  tub  Ohibf  of  Enoinbess, 

United  States  aemy, 
Washington,  D.  C,  February  26, 1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  16, 1897,  by  Maj.  H.  M.  Adams,  Corps  of  Engineers,  of 
the  resulls  of  a  survey  of  Elizabeth  Kiver,  New  Jersey,  made  to  comply 
with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1S9G. 

The  plan  of  improvement  submitted  provides  fbr  dredging  so  as  to 
obtain  a  channel  fh>m  6  to  7  feet  deep  at  mean  high  water  from  the 
month  of  the  river  up  to  Bridge  Street  Bridge  at  the  city  of  Elizabeth. 
The  cost  is  estimated  at  $12,000.  An  annual  expenditure,  estimated 
at  $6,000,  would  be  required  to  maintain  the  proposed  chanuel  depth. 

In  transmitting  the  report  to  this  office  Mnjur  Adams  expressed  the 
opinion  that  tlie  proposed  improvement  is  not  worthy  of  being  under- 
taken by  the  United  States,  as  the  increased  depth  to  be  obtained  by 
dredging  would  last  but  one  or  two  years,  and  that  the  work  of  main- 
tenance would  involve  an  expense  not  justified  by  the  interests  of  conv 
merce.  These  views  were  concurred  in  by  the  division  engineer,  Cot. 
G.  L.  Gillespie,  Corps  of  Kugineers,  and  are  approved  by  me. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  UngineerSj  U,  S,  Army, 
Hon.  Daniel  S.  Lamont, 

8ecretary  of  Wa/r, 


bbpobt  of  maj.  e.  m.  adams,  oobps  of  bnoinbebs. 

United  States  Enoinebb  Office, 

New  York  City,  February  16, 1897, 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  "Elizabeth  Kiver,  New  Jersey,"  accompanied  by  a  map* 
of  the  survey,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  189li. 

The  Elizabeth  Kiver  i.s  in  the  eastern  part  of  the  State  of  New  Jersey, 
and  empties  into  the  Arthnr  Kill,  about  1  mile  sonth  of  Newark  Bay 
and  about  11  miles  from  the  Battery,  New  York  City,  by  way  of  the 


*  Not  printed. 
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Arthur  Kill,  the  Kill  van  Kull,  and  New  Tork  Bay.  The  river  flows 
throagh  the  city  of  Elizabeth,  which  has  a  population  of  40,000,  and 
thence  along  the  southerly  border  of  the  city  for  a  distance  of  2  miles 
to  its  outlet.  A  narrow  stretch  of  salt  meadow  ititerveiles  between  the 
river  bank  and  the  upland  of  the  city  along  the  lower  reaches. 

A  prelimiuary  survey  of  the  Elizabeth  Biver,  from  the  month  to  Broad 
Street  Bridge,  Elizabeth,  was  made  in  1878  (Aunual  Beport  of  the  Chief 
of  Engineers  for  1879,  p.  481). 

The  preliminary  survey  showed  depths  at  the  mean  high-water  stage 
of  11  feet  at  the  mouth,  diminishing  to  3  feet  at  Broad  Btreet  Bridge, 
EliEabeth,  the  head  of  navigation,  a  distauce  of  2.1  miles. 

The  river  bed  was  bare  at  ordinary  low  water  opposite  the  principal 
wharves  at  Elizabeth, 

The  natural  depth  was  3  feet  greater  previous  to  the  constructioD  of 
sewers  in  Elizabeth,  which  empty  into  the  river. 

The  improvement  of  the  Elizabeth  Kiver  was  undertaken  by  the 
United  States  in  1879.  A  total  of  $43,160  has  been  appropriated,  and 
about  $40,000  expended  under  a  project  for  improving  navigation  at 
high-water  stage  by  dredging  a  channel  60  feet  wide  and  7  feet  deep 
at  mean  high  water  up  to  the  Broad  Street  Bridge.  The  estimated  cost 
of  the  improvement,  .as  revised  in  1881,  was  $43,160. 

The  annual  commerce  earned  by  the  river  when  the  improvement  was 
undertaken  was  reported  as  36,800  tons.  The  commerce  previous  to  the 
decrease  in  the  natural  depth  of  the  river  was  estimated  to  have  been 
in  1870  about  125,000  tons. 

In  1884  the  sum  of  $27,000  had  been  expended  in  dredging  a  chan- 
nel 50  feet  wide  and  7  feet  deep  at  mean  high  water,  a  distance  of  7,000 
feet,  to  the  Bridge  Street  Bridge,  Elizabeth.  It  was  then  statetl  that 
"the  original  project  was  completed  so  far  as  present  wants  of  commerce 
require."  No  further  appropriation  was  made  until  1890.  Subsequent 
to  1890  the  sum  of  $16,160  has  been  appropriated  and  $13,000  expended 
in  maintenance,  leaving  a  balance  on  baud  of  about  $3,160  available  fbr 
continuing  the  improvement. 

The  reported  annual  commerce  since  the  improvement  was  under- 
taken has  varied  between  20,000  tons  and  40,000  tons.  There  is  no 
apparent  connection  between  fluctuations  in  the  commerce  and  the  con- 
dition of  the  river  channel. 

The  field  work  of  the  map  now  submitted  was  executed  October  6  to 
13, 1896,  and  comprises  a  resnrvey  from  the  New  York  and  Long  Branch 
Bailroad  Bridge  to  Bridge  Street  Bridge,  Elizabeth,  a  distance  of  1.6 
miles.  The  section  of  the  nver  below  those  limits,  shown  on  the  map, 
is  from  a  survey  made  in  1892;  the  section  above,  from  a  survey  made 
in  1878.  The  map  shows  a  narrow  channel,  30  to  50  feet  wide,  vith 
center  depths  at  mean  high  water  as  follows: 

Center  Aepth$. 

F«Bt. 

Arthar  Kill  to  New  York  and  Long  Branch  B.  R.  Bridffs.  diMance  1  mile  ....  7  to  11 

New  York  aiid  Lodr  Branch  R.-R.Brid^  to  John  street^  distance  1,9  miles..  6  to  7 

John  street  to  South  street,  distance  2.2  miles   5  to  6 

Vicinity  of  Sonth  street   6  to  7 

South  street  to  Bioad  street,  distance  2.5  miles   3to  6 

The  river  below  the  railroad  bridge  has  nuderffone  litUe  change  since 
the  preliminary  suiYey.   Between  the  railroad  bridge  and  Summer 

street  there  has  bt^en  no  material  change  since  1892;  but  the  river  has 
maintained  only  1  foot  of  the  2  feet  increased  depth  dae  to  dredging 
in  1870-^. 
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Above  Summer  street  tbe  river  under  present  conditions  is  able  to 
maintaiu  a  depth  of  about  5  feet  to  Elizabeth  Center  and  4  feet  to 
Bridge  street.   Bridge  street  is  practically  the  head  of  navigation. 

The  localities  wliere  shoaling  is  most  marked  are  in  the  vicinity  of 
the  John  street  sewer  outlet,  at  South  Street  Bridge,  where  two  trunk 
sewers  discbarge,  and  along  the  wharves  in  Elizabeth  Center,  where 
tlie  river  bed  rises  and  underlyiug  shale  rock  is  found  in  places  above 
the  depth  required  by  the  old  project.  Increased  depth  made  by 
dredging  is  lost  in  from  one  to  two  years  by  the  discharge  &om  the 
sewers. 

The  following  estimate  for  obtaiuing  a  channel  6  to  7  feet  deep  at 
mean  high  water  to  the  Bridge  Street  Bridge  is  submitted: 

E§t%mate. 

For  dredging  a  channel  40  feet  -wide  and  7  feet  deep  at  muan  high  water, 
from  Summer  street  to  Bridge  street,  a  distance  of  0.9  mile : 

■  Dredging  18,000  cubic  yards  in  place,  at  60  cents  per  oobic  yard  $10, 800 

Engineering  and  oontingeneiei   l,  ^ 

Total  cost   12, 000 

Eatimatefor  maintenance. 

To  maintain  tbe  depth  provided  for  in  the  above  estimate  wonld  require  an 
average  annual  expenditure  for  dredging  estimated  at   tS,  000 

The  river  and  harbor  act  of  August,  1894,  provided  for  a  "prelimi- 
nai'y  examination  of  Elizabeth  River,  New  Jersey,  to  report  upon  the 
desirability  of  placing  locks  in  the  mouth  of  snid  river."  The  report 
was  unfavorable  (Annual  Keport  of  the  Chief  of  Engineers'  for  1895^ 
p.  1011). 

Yery  respectfully,  your  obedient  servant, 

H.  M.  Adaks, 
MojoTy  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chi^  of  Ungineers^  U.  8,  A. 


F40. 

SURVEY  OF  RAHWAY  KIVEE,  NEW  JEESRY,  FROM  ITS  UOUTH  TO  MAIN 
STREET  BRIDGE,  RAHWAY. 

[Printed  In  Hoiue  Soo.  Ko.  254,  Flfty-fcrarth  Caagnu,  Moond  Madon.] 

Offiob  of  thb  Ohief  of  Engineers, 

Unitsd  States  Army, 
Washington,  D.  0.,  JoMuary  30, 1897, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  25,  1897,  with  map,*  by  Mf^.  H.  M.  Adams,  Corps  of 
Engineers,  of  the  results  of  a  survey  of  Kahway  River,  New  Jersey, 
from  its  month  to  Main  Street  Bridge,  Bahway,  maile  to  comply  with 
the  provisions  of  tbe  river  and  harbor  act  of  June  3, 1896. 

The  plan  of  improvement  proposed  provides  for  dredging  a  channel 
8  feet  deep  at  mean  high  water  and  100  feet  wide  from  First  Island  up 


"Not  reprinted.  Printed  in  House  Doo,  No.  264,  Fifty-fborth  Congress,  second 
session. 
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to  Main  Street  Bridge,  a  distance  of  2  miles,  at  au  estimated  cost  of 
$108,000.  A  channel  exceeding  this  depth  and  width  fUready  exists 
up  to  First  Island. 

In  transmitting  the  report  to  this  office  Mf^or  Adams  expressed  the 
opinion,  based  upon  th6  reasons  given,  that  the  pro^wsed  improremeut 
is  not  justified  by  the  interests  of  commerce  involved.  The  views  of 
the  local  engineer  are  concnrred  in  by  the  division  engineer,  Ool.  Johu 
M.  Wilson,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  £ngineers. 

Hon.  Daniel  S,  Ijamont, 

Secretary  of  War. 


bepobt  of  maj.  h.  m.  adams,  oobps  of  enoineebs. 

United  States  Enoineeb  Office, 

New  York  City,  January  25,  1897. 

Genebal:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  Rahway  Kiver,  New  Jersey,  from  its  mouth  to  Main  Street 
Bridge,  Eahway,  accompanied  by  a  map  of  the  survey,  made  iu  com- 
pliance with  the  provisions  of  the  river  and  harbor  act  of  1896. 

The  Kahway  Kivor  drains  a  small  area  of  eastern  New  Jersey  and 
finds  au  outlet  iu  the  Arthur  Kill,  about  3^  miles  south  of  Elizabeth  port. 
The  city  of  Kahway,  with  a  population  of  about  8,000,  is  on  the  banks 
of  the  river.  Below  Bahway  the  river  winds  through  an  expanse  of 
salt  meaddw  iu  broad  shallow  reaches,  traversing  a  distance  of  6  miles 
before  reaching  the  Arthur  Kill. 

A  preliminary  survey  of  thoKahway  Biver  was  made  in  1878  (Annual 
Beport  of  the  Chief  of  Engineers  for  1879,  p.  483).  At  that  time  there 
was  a  depth  of  8  f^t  at  mean  high  water  up  to  Bricktown,  3|  miles; 
7  feet  to  Edgar's  Dock,  4^  miles;  4.4  feet  to  Milton  Avenue  Bridge,  4| 
miles,  and  4  feet  to  Main  Street  Bridge,  Bahway,  5  miles. 

The  improvement  of  the  river  was  undertaken  by  the  United  States 
in  1879. 

A  total  of  $37,000  has  been  appropriated  and  expended  under  a  proj- 
ect for  improving  navigation  at  high-water  stage  by  dredging  a  channel 
100  to  125  feet  wide  aud  8  feet  deep  at  meau  Iiigh  water  from  Brickt^own 
to  Main  Street  Bridge,  Bahway,  the  head  of  navigation,  a  distance  of 
7,500  feet.  The  estimated  cost  of  the  project  as  revised  in  1882  was 
$66,250. 

When  work  was  finally  suspended,  in  1883,  a  channel  had  been 
dredged  7  feet  deep  at  mean  high  water  (equal  to  from  3  to  4  feet  at 
mean  low  water)  and  100  to  50  feet  wide  for  a  distance  of  3,800  feet 
and  up  to  within  550  feet  of  the  head  of  navigation.  Below  the  locality 

of  dredging  there  was  a  natural  depth  of  more  than  7  feet.  The  com- 
merce of  the  river  previous  to  improvement  was  stated  to  be  120,600 
tons.  In  1883,  after  suspension  of  work  on  the  improvement,  the  com- 
merce was  rated  at  51,000  tons.  It  was  stated  at  this  time  that  there 
had  been  no  material  increase  iu  traffic  by  river,  and  no  regular  line  of 
transportation  had  been  established,  as  was  anticipated,  owing  to  the 
scant  benefit  afforded  by  the  improvement. 

In  1886  the  improvement  was  reported  as  having  been  a  benefit  to 
shippers,  but  there  had  been  no  increase  iu  commerce. 

The  dredged  channel  had  rapidly  filled  from  material  brought  down 
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by  the  tivet  in  time  of  IVeshet  and  from  a  steady  deposit  due  to  the 
sewage  emptyiDg  into  the  river  along  the  line  of  the  dredged  channel. 
The  principal  benefit  from  the  iinproTement  was  a  redaction  in  the  rail- 
road freight  rates.  The  total  commerce  of  the  rivra*  was  reported  in 
1890  as  abont  1,000  tons.  A  slight  increase  was  reported  in  1891  to  1893. 
The  work  was  dropped  from  the  list  of  river  and  harbor  improvements 
in  1895. 

Tlte  field  work  for  the  map  now  submitted  was  execated  October  14 
to  30, 1896.  A  base  line  was  measured  and  a  triaugulation  was  extended 
to  cover  the  extent  of  the  survey.  The  plane  of  mean  high  water  used 
was  determined  at  Elizabethport  by  United  States  engineers  iu  1872, 
and  is  the  same  as  the  plane  previously  used  for  the  snrveys  of  the 
Sahway  Biver.  Soundings  were  made  at  frequent  intervals  along 
transverse  and  oblique  sections,  as  indicated  on  the  map.  The  bridges, 
docks,  and  bulkheads  along  the  river  were  located.  Borings  were  made 
to  a  penetration  of  more  than  8  feet  below  the  datum  plane  at  the  center 
and  sides  of  the  channel  along  each  cross  section  above  the  Kew  York 
nnd  Long  Brancli  Kmlroad  Bridge,  liock  and  scattered  bowlders  were 
located  and  detailed. 

This  survey  shows  little  change  from  the  condition  in  1878,  when  the 
preliminary  survey  was  made.  There  is  a  iihannel  8  feet  deep  at  mean 
high  water  100  to  300  feet  wide  fVom  the  Arthur  Kill  up  to  First  Island, 
distance  3  miles;  7  feet  deep  and  40  to  100  feet  wide  to  Edgar's  Dock, 
4j^mileH;  above  Edgar's  Dock,  where  previous  dredging  was  located, 
there  is  a  depth  of  6  feet  and  width  of  20  to  40  feet  for  a  distance  of 
3,800  feet;  over  the  remaining  300  feet  to  the  Lead  of  navigation  the 
depth  is  from  3  to  5  feet.  At  mean  low- water  stage  the  depths  ore  4 
to  5  feet  less  than  those  given  above. 

The  bed  of  the  river  above  the  Kew  York  and  Tx)ng  Branch  Railroad 
Bridge  is  composed  of  hard  packed  sand,  gravel,  cobblestones,  and 
occasional  bowlders.  At  two  localities  what  ap}>ears  to  be  ledge  rock 
was  found  iu  the  bed  of  the  channel  projecting  above  the  proposed 
depth  of  improved  channel. 

In  the  city  of  Kahway  the  docks  and  bulkheads  have  a  frontage  of 
1 ,200  feet.  At  Bricktown  there  is  a  frontage  of  700  fiaet.  There  are  six 
small  docks  at  other  points  along  the  river. 

An  estimate  is  submitted  of  the  cost  of  dredging  a  channel  3  feet 
deep  at  mean  high  water  and  100  feet  wide  from  First  Island  to  Main 
Street  Bridge,  fiahway,  a  distance  of  2  miles.  (A  channel  of  more  than 
this  depth  and  width  extends  up  to  First  Island.) 


BSTIHATS. 

QnantitieB :  Cnhio  jrards. 

Material  lying  above  the roqnired  deptb    54,  000 

Allowancfi  for  1  foot  overdeptb  iu  drailftiug   43, 000 

AllowaQce  for  iQiniinum  cutting  bank  of  2  feet   11, 500 


108,500 

Allowance  forscov  mearare  (20p«T  cent)....  •   21,700 


Total  to  be  removed   130,200 


Bemoval  of  130,000  cubic  yards  aandj^vel,  etc.,  at  75  centa   97, 500 

KemoTul  of  30  cubic  yards  rock,  at  $20.   600 

98,100 

Engineering  and  contingencies    9t  900 

Total  estimated  oodt   108, 000 
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The  execution  of  the  above  project  would  make  Rabway  accessible  at 
high  -water  stageto  the  smallest  clasB  of  barges  aud  sail  vessels  eni])loyed 
in  the  vicinity  of  New  York  Harbor. 

The  work  of  improvemeDt  performed  by  the  United  States  during 
the  years  1879-18^  did  not  build  up  eommerce,  because  the  channel 
width  seonred  was  not  saflQcient  for  the  purposes  of  navigation  and 
because  the  commerce  could  be  handled  more  conveuieutly  and  econom- 
ically by  railroad. 

The  river  is  susceptible  only  of  a  limited  improvement,  such  as  would 
admit  of  navigation  at  high-water  stage. 

The  cost  for  such  improvement  would  be  large  iu  proportion  to  the 
possible  benefits. 

Maintenance  would  be  necessary  and  costly,  and  is  not  provided  for 
iu  the  above  estimate. 

Very  respectftally,  your  obedient  servant, 

H.  M.  Adahs, 
Major  J  Corps  o/Etigineert. 

Brig.  Gen.  W.  P.  Geaighill, 

Chief  of  Engineers,  U.  8.  A. 


Digiiized  by 


INDEX 


[The  nftranoH  In  BoiDMi  »•  to  p«rt  (or  Tolsme),  ukd  thoM  iB  AtaUo  to  p«g«.] 

A. 

Acta.  See  LavB. 

Acnshnot  River,  Maoa,   See  Naw  Bedford  Harbor. 

Affate  Bay,  Hinn.,  improvement  of  harbor  at   1, 386;  in, ! 

Ahnapee  Harbor,  Wis. : 

Improvement  of   1,398;  IV,  2672 

OccupaDcy  of  south  pier   Vl,3984 

Survey  of.   1,408;  IV,27S6 

Aid  to  injured  employees  engaged  on  pnblio  works,  necessity  of  legislation 

for   1.25 

Jilia  (steaiiiBhip),  removal  of  wreck  of  1, 114,  1039 

Alabama  Great  Northwestern  Railway  Company,  bridge  of   i,  530 

Alabama  Kiver,  Ala. ; 

Bridge  near  Hontgomery,  constrnction  of   i,  530 

ImproTemeiit  of  ^  ^  l,260j  u,1633 

Alameda,  Cal.,  alteration  of  bridge  between  Oakland  and   i,  535 

AlbemarieandCheBapeJtkeCanal,N.C.,iniproTementof  waterwayvia.  i,195;  u,X374 
Albemarle  Sonnd,  M.  C,  ImproTemoit  of  waterway  to  Norfolk  Harbor, 

Va  1,195;  u,1374 

Albnrgh  Point,  Vt.,  oonatrnotion  of  bridge  aoross  Mlasisqaoi  Bay  at   i,  536 

Alequa  Creek,  Fla.,  constrnction  of  bridge  across,  near  Portland   i,  531 

Alexuidria  Bay,  KT.  T.,  examination  of  karbor  at  if483;  iv,33l2 

Allegheny  and  Westmoreland  Bridge  Company,  bridge  of.   i,  633 

Allegheny  Eiver,  Pa. : 

Constrnotion  of  looks  and  dams  in   l,  363;  lii,  2428 

Improremeut  of   1,362;  IU,2424 

Allonez  Bay,  Wis.,  modification  of  harbor  lines  In   1, 33:  ill,  2647 

Alloway  Creek,  N.  J.,  improvement  of  hJ^i 

AlMora  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  West, 

Fla  1,251;  U,  1566 

Alpeiia  Harbor,  Mich.,  improvement  of  ^441;  iv,S011 

Alsen  River,  Oreg.,  improvement  of   i,499;  iv,3393 

Altamaha  River,  0&.,  improvement  of   1,230;  n,  1513 

Alvena  (steamer),  removal  of  wreok  of   i,  114, 1040 

Alviso  Creek,  Cal.,  survey  of   1,488;  iv,3343 

Amite  River,  La.,  improvement  of   1,280;  Ii,  1756 

Andara  Creek,  Va.   See  Nandna  Creek. 

Juno  Augusta  (achoouer),  removal  of  wreck  of  i,  138, 1157 

AniiapoIiB  Harbor,  Md.,  survey  of  ,~  I»176;  11,1309 

Ann,  Cape,  Mass.,  construction  of  harbor  of  rofogeat  Sandy  Bay   1,49,832 

Anfo  (bark),  removal  of  wreok      from  Man  of  War  Hurbor,  Key  West, 

Fla  1,251;  1 1, 1566 

Apalachico1a,FIa.,  snrre^  of  approaoheeto   1*262;  u,1655 

Apaliichicola  Bay,  Fla. : 

Improvement  of   1,254;  ii,  1(>(>5 

Survey  of,  including  approaches  to  Apalaohicola   1,262;  ii,  lti.'j5 

Apalachioola  River,  Fla.,  Improvement  o(  including  the  Cut-off  1^254;  ii,  1609 

Appleton,  Wis.,  conatmction  of  bridge  aeroM  Fox  aItu  Canal  at   i,  5^2 

Appomattox  River,  Va.,  Improvement  of.  1,193;  u,  1369 

Appoqiiinimink  River,  Del.,  improvement  of.-..  1,158;  ii,  1261 

Aqiiednct  Bridge,  Potomac  River,  at  Washington,  D.C.,  repair  of.  i,536;  vi,3987 

Aqaia  Creek,  3/ a.,  improvement  of   ifl^^i  U,  1334 

Aransas  Harbor  Terminal  Raihray  Company,  bridge  ttf.   i,  530 
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ArkanaaB  Rtrer,  Ark.  and  Eana. : 

Oanging  ^38,309;  iii,]996 

ImproTemeotof.  i,311;  ni,196S 

Bemoval  of  olMtraotlona  in   i.SlO:  n3,19tf 

Burveyi  of,  at  Little  Bock,  Vanbnren,  Fort  Smttii,  and  Piaebluff, 
Ark   1,816;  iii,  1989, 1990 

Armament.  jSMFortiflcations. 

ArthorLake,  La.,  imprOTementof   n,1767 

Aibland  Harbor,  Win., inrproTOment of   JtS^  lli,3608 

Asbley  River,  S.C.,e8tabUBhinent  of  harbor  lines  in..   1,83;  ii,1487 

Asbtabala  Harbor,  Ohio: 

Bridge  aorosa  Ashtabnla  Sirer,  oonstmotion  of   i,  534 

Improvement  of.   1,460:  IV,S066 

Water  levels   1,547;  vif4l27,4138 

Ashtabnla  River,  Ohio.   8m  Ashtabnla  Harbor. 

AssAwainan  Bay,  Del.,  improvement  of  waterway  via   If^^i  11,1270 

Assistauts  to  Chief  of  Engineers   X,  560 

Astoria  and  Columbia  River  Railroad  Company,  bridge  of    1,633 

Atcbafalaya  Bay,  La.,  examination  of   I|291;  U,  1779 

Atchafalaya  River,  La.,  rectification  of  mouth,  by  Mississippi  RiverConimis- 

Bion   h^i  7*3905 

Augusta,  Ga. : 

Improvement  of  Savannah  River  above..  ........   i,228;  u,  1606 

Improvement  of  Savannah  River  below   1,227;  ii,  1503 

Attguata,  Anna  (schooner),  removal  of  wreck  of   i,  138, 1157 

Aux  Beoa  Seiea  L^e^  Mioh.  Sm  Frankfort  Harbor. 

B. 

Babylon  Creek,  N.  T.,  examination  of  I,  HQ,  IVH 

Back  Cove,  Portland,  Me.   8m  Portland. 

Back  River,  Haes.,  conatmotion  of  bridge  across,  at  Bourne   i,SS4 

Bagadaoe  River,  Me.,  improvement  of.   i,  3(^  778 

Baker,  Adelaide  (schooner),  removal  of  wreok  oL  from  Mao  of  War  Harbor, 

Key  West,  FU   i,251;  ii,lB66 

Balls  Ferry,  Cal.,  eonsbnotlon  of  Iwtdge  aeroas  Saoramento  Biver  at...:...  1^633 
Baltimore  Harbor,  Md. : 

DefenscB  of   i,  7, 15, 639 

Improvement  of  channel  to   i,172;  ii,  1299 

Improvement  of  channel  to  Cnrtis  Bay   i,  173;  ii,  1306 

Improvementof  SpriogOarden   i,  174;  u,  1307 

Bnrveyof  ,  1,174;  ii,  1308 

Wreok  off  Fort  McHenry,TemoTal  of.  i,174;  u,1307 

Bangor,  Me. : 

Improvement  of  PenobHOot  River  at   i,  SO,  779 

Survey  of  Penobscot  River  at   i,44,811 

Bar  Harbor,  Me.,  oonstruction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island   1,28, 775 

Ramegat  Bay, K.  J.,  examination  of  1.154;  ii,  1229 

Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams  on  i,  370 ;  iii,  24^ 

Bartholomew  Bayou,  La.  and  Ark.,  improvementof.   1,303;  jii,  1914 

Bartrand  River,  8.  C,  examination  of.   j,  24 

Battalion  of  Engineers   1,6,2:^570 

Batteries.   Sm  Fortifications. 

Battery,  New  York  Harbor,  N.  T.,  mxrvw  of  channel  between  Go^mors 

Island  and   1,141,1183 

Bay  Ridge  Channel  and  triangnlar  area  to  Red  Hook  Channel,  New  York 
Harbor,  N.  Y.: 

Improvement  of.   i,  125, 1117 

Survey  of   1,140,1177 

BayTtlle,N.  Y.,  constmotlon  of  bridge  across  Mill  Neck  Creek  Inlet  at  ..  ^538 

Beach  Ridge,  Ark.,  prevention  of  Mississippi  River  ftom  breaking  into  Caobe 

Riv»!r,  near   I»83I:  Iil,20t7 

Beach  Thoroughfare,  N.  J.,  examination  of.  l>  151;  ll,  1286 

Beanfort  Harbor,  N.  C. : 

Improvementof.   i,2C4;  ii,1386 

Improvement  of  waterway  to  Newbem   i,  204 ;  n,  1996 

Improvement  of  waterway  to  New  River   i)205;  u,  1396 

Beaufort  Harbor,  S.  C,  improvement  of  channel  to  Savannah,  Ga  i,224;  xi,148S 

Beanfort  River,  B.  C,  fanprovement  of   i,  224;  n,  1488 
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BMnmont,  Tex.,  oonstniottoii  «f  bridge  acroM  NetdiM  BiTar  at   i,  531 

Belfast  Harbor,  Me.,  impTOTflment  of.   i,  32, 7U1 

JS«II,  JliM(ftohooDer),  removal  of  wreek  of.  i,153;  ii,1227 

Bellamy  River,  N.  H.,  Improvement  of....   j,  40, 794 

Belle  Bivw,  Miofa^improvement  of.   It448;  iv,  3(^ 

BelliDgham  Bay,  Waeh.,  Kurvey  of.   1,623;  iv,  3478 

Beaton  Harbor,  Mich.   See  St.  Josepli  Harbor. 

Beverly,  MaM.,  eoaatmetion  of  bridge  between  Salem  and   i,  532 

Bibb  County,  Ala.,  construction  of  bridge  across  Cababa  River,  Id   I,  530 

Big  Aasawaman  Bay,  Del.,  improvement  of  waterway  via  1, 1^:  u,  1270 

Big  Sandy  River,  W.  Va.  and  Ky. : 

improvement  of.  ,  i,  377;  in,  2530 

Improvement  of  Levism  Fork   l,  376;  m,  2529 

Improvement  of  Tug  Fork   I,  875;  iii,  ^28 

Big  Sunflower  Klver,  Miss.,  linpTovement  of   I,  308;  iii,  1935 

Bills  authorizing  oonstmotion  of  bridges,  examination  of   I,  24 

Birmingham,  Ala. : 

Examination  for  canal  to  Black  Warrior  Kiver   I,  276;  ll,  1704 

Snrvey  for  canal  to  Black  Warrior  River  i,  276;  u,  1704 

Biscayne  Bay.  Fla.,  sarvey  of.   1,252;  ii.  1688 

Bishop  and  (JlerksLigbL  Vineyard  Soiin^Hass..  removal  of  wreck  near..  I,  80,938 
Bismarck  Harbor,  N.  Dale   8m  Miasoari  Blver  between  Stabbs  Ferry  and 

Sioox  City, 
Black  Lake,  Mich. : 

Improvement  of  Holland  Harbor  1^428;  iv,  2916 

Snrvey  of  Holland  Harbor   1^436;  iv,  2960 

Black  River,  Ark.  and  Mo.,  improvement  of  I,  813;  ili,  1976 

Black  River,  La.,  improvement  of.  l,  802;  in,  1904 

Black  River,  Mich. : 

Bridge  at  Port  Hnron,  conetmotion  of   i,  534 

Improvementof,  at  Port  Huron   i,  446;  iv,  3023 

Improvement  of  mouth  of   l,  446;  iv,  3021 

Black  Kiver,  N.  Y.,  examination  of,  to  harbor  at  Dexter   I,  482;  iv,  3306 

Black  River,  N.  C,  improvement  of   I,  207;  ii,  1402 

Black  River,  Ohio,  improvement  of  harbor  at  Lorain   I,  457;  it,  3072 

Black  River,  Wash.,  conatruotion  of  bridge  across   i,  631 

Black  Rock  Harbor,  N.  Y.,  snrvey  of  Buffalo  entrance  to  I,  473;  iv,  3245 

Black  Warrior  Rivw,  Ala. : 

Bridge  in  Tuscaloosa  County,  eonstrnetion  of.   i,  630 

CanEti  to  Birmingham,  examination  for   i,  275;  ii,  1704 

Canal  to  Birmingham,  sarvey  for   i,  275;  ii,  1704 

Improvement  of,  below  Tuscaloosa  I,  265;  ii,  1678 

Improvement  of,  between  Tnsoaloosa  and  Daniali  Creek  1*  264;  ii,  1667 

Looks  and  dams  on,  operating  and  care  of  i,  265;  u,  1676 

Blind  Slongb,  OregM  eonatmotlon  of  bridge  aoiow   i,  633 

Block  Island,  R.  l": 

Construction  of  barbor  of  reftage  at  i,  78, 922 

Improvement  of  Qreat  Salt  Pond   i,  79, 925 

Blood  River,  La.,  improvementof.   i,  279;  ii,  1753 

Board  of  Engineers,  The   i,  4, 553 

BcBuf  River,  La.,  improvement  of   i,303;  in,  1917 

Bogue  Cbltto,  La.,  improrement  of   ,  i,  274;  u,  1703 

Bogue  Falia,  La.,  improvement  of  .'   I,  278;  n,  1751 

Bogue  Inlet,  N.  C^  examination  and  survey  for  jetty  near...  ...  1,311;  H,  1418, 1421 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via  ij  306;  ii,  1398 

Boonville,  Mo.,  construction  of  bridge  across  Misaouri  River  at   i,  529 

Boonville  and  Howaril  Coun^  Bridge  Company,  bridge  of    l,  529 

Booth  bay  Harbor,  Me.,  examination  of   i>43, 802 

Boston  Harbor,  Haas. : 

Defenses  at  i,  7, 12, 600 

Harbor  lines  in  Charles  River  at  Cambridge,  modifioatlon  of.  I,  23,  881 

Improvement  of  i,  56, 843 

Bourne,  Mass.,  construction  of  bridges  by  town  of  .....................     1, 534 

Braddock  and  Dnt^nesDa  Bridge  Company,  bridge  of   i,  680 

Braddock  Township,  Pa,,  construction  of  bridge  across  Monongabela  River 

to  Mifflin  Township   i,  630 

Brandon  (bark),  removal  of  wxeok  of,  from  Mao  of  War  Harbor,  Key  West, 

Fla   1,261;  ll,  1566 

Branford,  Conn.,  removal  of  wreck  at  Tbimble  Islands  east  of.   i,  138, 1156 

Brave  Boat  Harbor,  Me.,  eonstroction  of  bridge  across   1,634 
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BraEOB  Siver,  Tex. : 

Examinatioo  of  channel  to  Oalyeston  Bay   I,  298;  li,  1806 

ImprovemaDt  of   i,  297;  ti,  1808 

Baport  npon  improvemeoto  of  Brazos  Biver  Channel  and  Dock  Coin> 
pan*   I,  298;  II,  1815 

Bmoa  River  Chuinel  and  Dock  Company,  report  npon  ImprovemeDta 

of   1,29a;  11,1816 

Breakwaters  boilt  by  the  United  States,  oconpanoy  or  injury  of.,  i,  24, 536;  vi,  3981 

Bridgeport  Harbor,  Conu.: 

Bridge  across  Pequonnoek  River,  oonstraotiou  of   i,  533 

Harbor  lines  at,  moditioation  of  i,23, 

Improvement  of.  I,  iH,  95'J 

Bridget: 

Alteration  of   1,24,535 

Constmction  of  1,34, B'J9 

Examination  of  bills  aatUorizin^  construction  of   i,  24 

Examinptiou  of  plans  and  locations  of  proposed   1,24,529.531 

Obstmotinf:;  naTigation,  action  upon  ,  i,24,5  -6 

Bristol  Coanty,  Mass.,  bridge  of.   i,  531 

Broad  Creek,  Del.    See  Broad  Creek  Kiver. 

Broad  Creek  River,  Del.,  improvement  of  1, 167 ;  il,  1278 

Broadktln  River,  Del.,  improvement  of   I^l'^}  ll?  1270 

Broad  Sound,  Uass.   8m  Boston  Harbor. 

Bronx  Blrer,  N.  Y.,  improvement  of  1, 118, 1093 

Brooklyn,  N.  T.: 

Sm  alto  New  York  Harbor. 

Alteration  of  oity  bridge  across  Newtown  Creek,  at  Long  Island  City..      1, 535 

Construction  of  city  bndge  across  Coney  Island  Creek   i,  534 

Removal  of  wreck  in  Qowanus  Cannl   i,  138, 1158 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of   1,124,1111 

JBmce  (schooner),  removal  of  wreck  of.  i  ii  ^1  >  ^ v,  3033 

Bmnswick  Harbor,  Oa.,  improvemeut  of   1,233;  ii,152l 

Boffalo,  N.  Y. : 

IiiU)rovement  of  channels  In  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and   J, 435;  iv,2955 

Improvement  of  harbor  at   i,4ti6;  iv,  3107 

Survey  of  Buffalo  entrance  to  Erie  Basin,  Black  Rock  Harbor...  1,473;  iv,32-l5 

BnfTalo  Bavon,  Tex.,  improvement  of   1,296;  ii,  IsOi 

BuDalo  Fork,  White  River,  Ark.,  surrey  of   l,  317;  ui,  1!>94 

Bnrlingtou  Harbor,  Vt.,  improvement  of.  iv,  329< 

Battermilk  Channel,  New  fork  Harbor,  N.  Y. : 

Improvement  of   1,125,1117 

Snrvey  of.  <.  1,140^1177 

Byram  River  and  Harbor,  N.  Y.   See  Port  Chester  Harbor. 

C. 

Cache  River,  Ark.,  prevention  of  Uississippi  River  flrom  breaking  into  1, 821 ;  ill,  2047 

Cahaba  Kiver,  Ala.,  oonstrnction  of  bridge  across   i,  530 

Cairo,  111.,  prevention  of  Mississippi  Kiver  from  breaking  into  Cadie  River 

above  1,321;  ui,2047 

Calais,  Me.,  snrvey  of  St.  Croix  River  below  ^43,806 

Calcasieu  RIvot,  La. ; 

Bridge  at  Lake  Charles,  construction  of.     i,  531 

Improvement  of  month  and  passes  of     i,286;  ii,  1768 

California  Debris  Commission   1,528;  vi,3961 

California,  Department  of,  reoonnalssances  and  explorations  in  ij547;  vi,4133 

Caloosahatohee  River,  Fla. : 

Examination      man  Orange  Blver  to  Gulf  of  Mexico... ........  1,251;  u,  1S69 

Improvement  of.   1,246;  li,  1657 

Calumet,  III.,  improvement  of  harbor  at....   i,412;  iv,2801 

Calumet  River,  111.  and  Ind.: 

iBiprovement  of   Ii^l^;  iv,2810 

Improvement  of  harbor  at  Calumet,  HI   ^412;  iv,2801 

Cambridge,  Md.,  snrvey  of  harbor  at  172;  u,  12!i6 

Cambridge,  Mass.,  moditioation  of  harbor  lines  in  Charles  River  at  i,  23, 881 

Camden,  Me.,  improvement  of  harbor  at.   i,3%783 

Camden,  N,  J, : 

Improvement  of  Cooper  Creek  at   lfl52;  11,1223 

Improvement  of  Delaware  River  at   1*144;  u,  1206 
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CaoalB,  etc. ; 

See  mUo  Waterwavs. 

Albamsrie  and  Chesapeake  Canal,  N.  C,  improreinent  of  waterway 

via   1,195;  n,1374 

AUegbeDT  River,  Pa.,  eoDstractioD of  looks  and  dams  on  i,363;  iii,2428 

Barren  River,  Ky.,  operalinf;  and  care  of  locks  and  dams  on....  1,370;  iii,24^ 

Birmingham  to  Black  Wamor  River,  Ala.,  examination  for  1,275;  ii,  1701 

Birmingham  to  Black  Warrior  Biver,  Ala.,  survey  for   i,  276 ;  ii,  1704 

Black  Warrior  River,  Ala.,  operating  and  care  of  locks  anddams  on .  i,  266 ;  ii,  1675 

Black  Warrior  River  to  BirmiDKham,  Ala.,  examination  for  i»375;  il,  1701 

Black  Warrior  River  to  Birmingham,  Ala.,  snrveyfur  i»375;  ll,1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to   1,64,861 

Cascadea  Canal,  Colnmbia  River,  Oreg.,  constmction of  1,504;  iv,34t6 

Cascades  Canal,  Colnmbia River. Oreg., operating  and  care'of.. .  1,605;  iv,3433 
C]nbfootandHarloweCanal,N.C.,improvementofwaterwayvia.  i,204;  ii,  1396 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to   i,  64, 864 

Colnmbia  River,  Oreg.,  constmction  of  Cascades  Canal  i,  501;  iv,  3416 

C^nmbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,505;  iv,3423 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  looks  and  dams,  i,  262 ;  ii,  1664 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of   i,  356;  in,  2354 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating 

and  care  of   l"i3104 

Dolntb  Canal,  Uinn.   See  Dninth  Harbor. 

Erie  Canal,  N.  Y»preaervation  of  ben^b  marks  along   i,546;  vi,4123 

Erie  Canal,  K.  x.,  widening  looks  of,  to  permit  passage  of  war  ves- 
sels  1,473;  IV,  32.50 

Fox  River,  Wis.,  oonstmotion  of  bridge  across  canal  at  Appleton   i,  532 

Fox  River,  Wis.,  operating  and  oare  of  locks  and  dams   1, 407;  iv,  2719 

Gnlena  River,ill.,operattng  and  ears  otloekand  dam.....  1,323;  iii,2109 

Galveston  acd  Bnzos  Canal,  Tex.,  examination  of   1,298;  ii,  1809 

Govaons  Canal,  New  York  Harbor,  N.  Y.,  improvement  of   l,  125, 1118 

Qowauas  Can:il,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in   i,  138, 1158 

Great  Kanawha  River,  W.  Ya.,  operating  and  care  of  locks  auu 

dams  i,3«3;  in,  ii575 

Great  Lakes  to  Hudson  River,  examination  for  ship  oanal  i,  472;  iv,  3128 

Green  River,  Ky.,  constniction  of  Look  and  Dam  No.6   1,370;  m,S459 

Green  River,  Ky.,  operating  and  care  of  locksand  dams  i,370;  lil,21^ 

Green  River,  Ky.,  reconstmotion  of  Lock  Ko.  2,  at  Rniitaey  J,  369;  in,  2467 

Green  River,  Ky.,  survey  at  moutb,  for  new  lock  and  dam   1, 373;  iii,  2.^ 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal   i,  472;  iv,  3128 

Illinois  and  Mississippi  Canal,  111.,  construction  of   1,418;  IV,  2826 

Illinois  and  Mississippi  Canal.,  Ill,,  operating  and  care  of  canal  around 

npidaof  Bock  lUver  ;  i*420;  iv,2i;80 

Illinois  Biver,  111.,  operating  and  care  of  Lagrange  and  Kampsville 

locks  and  dams   i,417;  ir,282a 

Kentncky  River,  Ky.,  operating  and  care  of  looks  and  dams  i,375;  in,2519 

Little  Kanawha  River,  W.  Va.,  operating  and  care  of  lock  and 

dam   1.384;  ui,  2582 

Ijonisville  and  Portland  Canal,  Ky operating  and  care  of   i,  366 ;  ili,  2444 

Micbigan  Lake  to  Sturgeon  Bay,  Wis.,  constniction  of  harbor  of  refuge 

at  eastern  entrance  1,3117;  iv,2671 

Miohtg^  Lake  to  Stargeon  Bay,  Wis. ,  improvpinent  of.  i,  396 ;  IV,  2660 

Michigan  Lake  to  Stnrgeon  Bay,  Wis.,  operating  and  care  of  i,  3D7;  iT,-2666 

Mississippi  River,  construction  of  Lock  and  Dam  No.  3,  betw<'en  St. 

Paul  and  Minneapolis   1,323:  iu,3110 

MiABieeippi  River,  operating  and  oare  of  Des  Moines  Rapids  Canal  and 

Dry  Dock   1,323;  iii,2101 

Monongaliela  River,  acquisition  of  Improvements  of  Monongahola  Navi- 
gation Company  ,   1,361;  111,2411 

Monong»hela  River,  acquisition  of  Locks  and  Dams  Nos.  6  and  7.  i,  361;  III,  2111 
Mononuabela  River,  operating  and  oare  of  Locks  and  Dams  Nos.  8 

nnd  9   1,860;  iil,2K» 

Morgan  Canal,  Tex.,  improvement  of  i,  294;  ii,  180S 

Morgan  Canal,  Tex.,  operating  and  care  of.   i,298;  ii,  1808 

Muscle  Sboals  Canal, TennesseeRiver,  Ala., operatingandcareof.  i,X>l;  ui,2296 
Muskingom  River,  Ohio,  operating  and  care  of  locks  and  dame . .  i,  358 ;  lu,  2364 
Northern  and  Northwestern  Lakes  to  Hudson  River,  exMuinntion  for 

ship  canal  i,472;  iv,8ia8 

Ohio  River,  conatrnction  at  Dams  Nos.  1^3,4,5,  and  6    i,356;  111,2368 

Ohio  River,  operating  and  oare  of  Davis  Island  H^,^  P»- -  i,3&6*,  in, 2364 


Digiiized  by 


Google 


6  INDEX. 

CanalB,  etc. — Continaed. 

Ohio  River,  operatinir  ftod  care  of  LoniBTllle  and  Portland  Cannl, 
Ky   1,366;  m,8«4 

OBweico  Caaal,  N.  T.,  wideuiiig  looki  of,  to  permit  passage  of  war  ves- 
sels 1,483;  tv^saat 

Portage  Lake  and  Lake  Superior  canals,  Micb.,  improvement  and  oper- 

atiug  and  cHre  of   1,389,390;  ni,  2608 

Portland  Caual,  Alaska,  snrvey  of  *  i,  524 ;  iv,  3487 

Bock  River,  111.,  operating  and  care  of  oanal  around  rapids  of..  3,420;  1*7,2880 

St.  Clair  Flats  Canal,  Mich.,  improvement  of   1.445;  iv,3018 

St.  Clair  Flats  Canal,  Micli.,  operating  and  care   i,445;  (v,3019 

St.  Marys  Falls  Canal,  Hicli.,  oommerce  passing,  in  1896  iv,  2999, 3004 

St.  Marys  Falls  Canal,  Mich.,  damage  to  Fort  Brady  Pier   vi,  3985 

St.  Marys  Falls  Canal,  Mich.,  operating  andean   1,438;  iv,2997 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wia.,  eonstrDOtlon  of  harbor 

of  refuge  at  eastern  entrance   i,  397;  iv,  2671 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of..  1, 3U6;  iv,  2660 
StnrgeonBay  and  Lake  Michigan  CaoaliWis.,  operating  and  care,  i,  397;  iv,  3666 
Superior  Lake  an<>  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  oareof   i,  389, 390;  lii,2608 

Teiines8eeRiver,oper»tingftndoareofMuacleShoals Canal,  Ala.  i,35t;  iii,2296 
Wabash  River,  operating  and  oare  of  lock  and  dam  at  Grand  Rap- 
ids   1,368;  III,  2455 

Warrior  River,  Ala.,  operating  and  oare  of  locks  and  darns  above  Tua- 

oaloosa   i,  265 ;  ii,  1675 

Warrior  River  to  Birmingham,  Aln.,  examination  for.. .... .......  1,276;  ii,  1704 

Warrior  River  to  Birmingham,  Ala.,  survey  for   1*375;  ii,1704 

Canapitsit  Channel,  Mass.,  improvement  of   1, 71,  900 

Canarsie  Bay,  N.  Y.,  improvement  of  t,  125, 1114 

Cape  Ann,  Mass.,  conatmctioa  of  harbor  of  refuge  at  Sandy  Bay   i,  832 

Cape  Charles  City,  Va.,  Improvement  of  harbor  at  1,194;  ii,  1370 

Cape  Cod,  Mass.,  removal  of  vrreok  offj  near  Orleans  l,  63,  859 

Cape  Cod  Sbip  CanaL  Mass.,  examination  of  approaches  to  i,  64, 864 

Cape  Fear  Kiver,  N.  C. : 

Improvement  of  above  Wilmington   I,  206;  ll,  1404 

Improvement  o^  at  and  below  Wilmington   l|209;  if,  1406 

Improvement  of  Nortii  East  River   1,207;  ii,  1400 

Cape  Lookout  harbor  of  refnge,  N.  C,  survey  of.   i,  212 ;  ii,  14-tO 

Cape  Vincent,  N.  Y.,  improvement  of  aarbor  at   i,477;  iv,3286 

Care,  maintenance,  and  operating  of  certain  public  vrorks,  provision  for.. .       I,  28 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of   l|263;  11,1003 

Carrs  Bend,  Cal.,  examination  of  Napa  River  &om  Napa  to,  and  for  cut 

throQgb   1,494;  lv,S374 

Car^'ers  Harbor,  Vinalhaveu,  Me.,  Improvement  of  I,  S4, 785 

Cascades  Canal,  Colombia  River,  Oreg. : 

Construction  of.   l,604;  iv,3416 

Operating  and  oare  of.   1,506;  iv,S423 

Casco  Bay,  Me. ,  coustmction  of  bridge  across,  at  Yarmouth   i,  534 

Cashie  River,  N.  C,  examinatiou  of  1,199;  11,1381 

Cotskill  Creek,  N.  Y.,  examination  of  ^   1, 114, 1041 

Cedur  Creek,  Del.,  examinatiou  of.  1,171;  11,1293 

Cedar  Keys,  Fla.,  examination  of  harbor  at   1, 262;  ll,  1583 

Celilo  Falls,  Colombia  River,  Oreg.  and  Wash.,  oonstmotlon  of  boat  railway 

to  The  Dalles  Rapids   1,506;  xv,3426 

Central  Pacific  Rftilroa<l  Company,  tnidge of.   1,635 

Champlain  Lake,  N.  Y.  and  Vt. : 

Defenses  on   l,  7, 20^  744 

Improvement  of  Burlington  Harbor,  Vt   1,480;  IT,  3296 

Improvement  of  channel  between  North  and  South  Hero  islnnds, 

Vt   1,480;  IV,  3299 

Improvement  of  Narrows  of   ij48l;  IV,  3802 

Chandlers  River,  Me.,  examination  of,  from  monUi  to  Jonesboro  i,  42,  7{t8 

Chapel  Poiut  Harbor,  Md.,  survey  of  i,  189;  ii,  1350 

Charles  River,  Mass. : 

Harbor  lines  at  Cambridge,  modification  of.  i,23, 881 

Improvement  of  i,  65, 843 

Charleston  Harbor,  S.  C: 

Defeuseaat  1,7,16,675 

Harbor  lines  in  Ashley  and  Coopir  rivers,  establishment  of.  i,  23 ;  ii,  1487 

Improvement  of   1,222;  ll,  1471 
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Charlevoix  linrbor,  Mioh. : 

Improvemeot of  '.  iTf2943 

fioTTQvof.  ^48S;  iv,29b3 

Chvlotte  Harbor,  Ha. : 

Examioation  of  inside  paaaag*  to  Ptinta  Baaa   i,  253;  xSf  1672 

Improrement  of  ^346;  ll,1659 

Charlotte  Harbor,  N.  T. : 

ImproTement  of   ^^74:  iv,3269 

Water leveto   1,647;  vi,im,4129 

Chute.  Sm  Hapa. 

Chatham  Harbor,  Han. : 

Improvement  of.   . ................     63, 858 

Removal  of  wreck  in   '1,928 

Cbattalioochee  River,  Ga.  and  Ala. : 

Improvement  of;  below  Colombas,  Ga   1,256;  u,  1616 

Improvement  of,  between  West  Point  and  FranUio,  Ga  l,  257 ;  Ji,  1^ 

Cheboygan  Harbor,  Mich.,  improvement  of   1.440;  iv,3000 

Chefhncte  River,  La.,  improToment  of   1,278;  ll,  1761 

Chehalis  River,  Wash., improvement  of.  ^610;  1T,3437 

Cheqaamegon  Bay,  Wis.   Set  Asliland  Harbor. 

Chesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cap*  Charlea  Cltv,  Ta   ^194;  n,  1370 

Removal  of  wreok  in,  abnaat  of  Sanaftaa  River,  Hd  171 ;  ii,  1289 

Chester  River,  Md.,  improvement  of.  1278 

Chicago,  111. : 

Examination  of -Illlnoia  and  Des  Plaines  rlveia  for  extenaion  of  naviga- 
tion to  Lake  Michigan,  at  or  near   i.  421 ;  it,  2883 

Improvement  of  ohaunelB  is  oonnoctiug  watera  of  Great  Lakes  between 

Duluth,  Buffalo,  and   l>486;  iv,2956 

Improvement  of  Chicago  River  at  1*411;  iv,  2793 

Improvement  of  harbor  at   i,409;  iv,2790 

Improvement  of  South  Chicago  Harbor   i,412;  iv,2801 

Removal  of  wreok  in  North  Branoli,  Chicago  River   if  43)0}  nr,  2881 

Chio^^  and  Northwestern  Railway  Company,  bridges  of.   1,533 

Chicago  River,  111.   See  Cbicago. 

Chlekaaahay  River,  Miss.,  improvement  of  ^371;  ii,16Wt 

Chief  of  Engineen^  Office  of  the   i,  550 

GMtfl  (barge),  removal  of  wreck  of   i,  430;-  iv,  2881 

CUnooteagns  Bay,  Y*.,  improvement  of  waterwf^  to  Delaware  Bay, 

Del  i,l«li  u,1270 

Chipola  River,  Fla.,  improvement  of  lower  i,  254 ;  u,  1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks....  1,828:  m,2152 

Chitto,  Bogoe,  La.,  improvement  of   1*374;  u,1708 

Choetawbatohee  ^ver,  FU,  and  Ala.,  improvement  of  I»3B7;  n,1631 

Choptank  River,  Md. : 

Bridgeat  Denton,  oonstmetion of.   i,582 

Improvemoit  of  1, 164;  u,  1276 

Snrvey  of  Camhrtdge  Harbor  l»173;  1396 

Christiana  River,  Del. : 

Improvement  of  ^166;  u,12S0 

Removal  of  wrecks  in  i»170;  u,1288 

Clearwater  Harbor,  Fla.,  examination  of  Ui  1&?8 

Clearwater  River,  Idaho,  improvement  of  ^631;  17,3466 

Cleveland  Harbor,  Ohio: 

bnprovement  of .1  i>468;  iv,S076 

Water  levels   1,647;  vi,4m,4138 

Clinch  River,  Tenn. : 

Bridge  at  Kingston, constroetion  of.   i, 530 

Improvement  of   1,353;  m,2Sll 

Clinton  River,  Mich.,  improvement  of   I>449:  IV,3027 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.. .  i,  304;  u,  1395 

Clubfoot  River,  N.  C,  improvement  of  waterway  via   Ii  204 ;  ii,  1896 

Coai4ockBay,N.C.,improvementof  waterway  via  i,196;  ii,1374 

Cooheoo  River,  N.  H.,  improvement  of.   i,  40, 704 

Coehran  (steamer),  removal  of  wxeok      from  Man  <tf  War  Harbor,  Key 

West,  Fla   i,261;  n,1666 

Cod,  Capo,  Maaa.,  removal  of  wreck  off,  near  Orleans  i,  C9, 859 

Cod,  Cape,  Ship  Canal,  If  ass.,  examination  of  approaches  to  i,  64, 864 

Cold  Spring  Bay,  N.  Y.,  azamuution  fi»r  connecting  Lloyda  Harbor  with . .  i,  139, 1166 
Coldwater  River,  Miss., examination  of  i,S10;  m,1943 
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Colorado,  Department  of  the,  recoQnaiBsaaoeH  and  explorations  in..  1,547;  Tl,413t 

Colorado  River,  Ariz.,  examinatloD  of  I.4S7;  xv,  3339 

Colombia,  Department  of  the^  reoonnalMuicee  uid  sxplwatione  in. ..  1,617;  Vi,4]33 
Colnmbia,  DiBtriot  of.   See  District  of  Oolnmbia. 
Colnmbla  River,  Oiat!-  ud  Waah, : 

Boat  railway  becwMo  The  DaUei  Bapida  and  Celilo  FdliiOoiMtnictton 

gf  ...^   1,505;  iv,  34% 

Cascades Caoal, conatmction of   i,504;  tv,341fi 

Cascades  Cutal,oneratiDg  and  care  of  1.505;  iv.3423 

Defenses  of  month  of   1,7,31,756 

Gaaging   1,507;  iv,3432 

Improvemeut  of  above  Celilo,  Oreg   i,  518;  iv,  3456 

Improvempnt  of, at  Three  Mile  Rapids   1,605;  iv,  3425 

Improvement  of  below  Portland, Oreg....   1,503;  IT,3407 

Improvement  of,  below  Tongne  Pointy  Oreg..  'jl'^J  ^^OB 

Iniproveinent  of,  between  Boek  Island  Bapids  »ud  Foster  Creek 

Rapids   1,517;  iv,34^ 

Improvement  of,  between  TaneoiiT«r,  Wash.,  and  month  ot  Willamette 

River  1,501;  iv,  3414 

Improvement  of  month  of   1,502;  iv,3404 

Wreck  below  Tongne  Point,  Oreg.,  removal  of  h^i  iv,3106 

Compilations: 

Examinations,  snrreys,  projeota,  appropriations,  eto   i,  24 

Laws  for  maintenance,  etc.,  of  navigable  waters   i>24;  vi,  4137 

Compton  Creek,  N.  J.,  improvement  of   i,  136, 1150 

Conaniont  Island,  Narraganeett  Bay,  R.  I.,  examination  forohannel  through . .  i,  80, 928 

Conecuh  River,  Ala.,  improvement  of.   l,259;  n,  1631 

Coney  Island  Cbannel,  Hew  York  Harbor,  K.  T.,  exiunination  of  1,116,1048 

ConOT^  Island  Cre^  N.  T. : 

Bridge  at  Brooklyn,  omwtmetiott of...........   i,  534 

Examination  of  1,115,1050 

Congaree  River,  S.  C,  improvement  of   l>      ;  n,  1468 

Conneaat  Harbor,  Ohio,  improvement  of   1*461;  iv,  3090 

Conneoticat  River,  Conn.,  improvement  of,  below  Hartford   i,  86, 948 

Conottr,  John  B,  (schooner),  removal  of  wreck  of   i,  139, 1158 

Contentnia  Creek^  N.  C,  Improvement  of   i*202;  ii,1389 

Contingencies,  estimate  forsxaminationn,  surveys,  and,  of  rivers  and  harboi-s.  i,  524 
Continuing  ooDtracts: 

Allegheny  River,  Pa.,  looks  and  dams^   1, 363;  Ui,  3428 

Boston  Harbor,  Mass   1,^,843 

Buffalo  Harbor,  N.  Y....   l,4i;6;  iv,3l07 

Chicago  River,  111   i,41I;  iv,2793 

Christiana  River,  Del   i,  155;  u,  1250 

Cleveland  Harbors  Ohio  1,458;  iv,3075 

Columbia  Kiver,  Oreg.,  Cascades  Canal   1,604;  iv,3416 

Cnmberland  River  abova  Nashville,  Tenn  1,344;  in,  2223 

Cninberlaud Soond,  Qa   l,235;  il,  1526 

Delaware  Bay,  Del.,  harbor  of  refuge   i>  149;  11,1216 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.J.  i,144;  ii,1205 

Diiluth  Harbor,  Minn   1,386;  ill,  2592 

Dunkirk  Harbor,  N.  T   1,464;  iv,3103 

Falls  of  Ohio  River  at  XjOniSTllla,  Kj  i,  364 ;  iii,  2441 

Fortiti  cations    i,  9 

Oalveston  Harbor, Tex   i,292;  u,  17^ 

Grays  Harbor  and  bar  antrance.  Wash  i,509;  iv,3436 

Great  Lakes,  channels  in  connecting  waters  of   i,  435 ;  iv,  29^ 

Hudson  River,  N,  Y   1,106,996 

Humboldt  Harbor  and  Bay,  Cal   1,492;  iv,3366 

Illinois  and  Mississippi  Canal,  111  i,418;  iv,282o 

Indiana  Chnte,  Kails  of  Ohio  River  1,361;  in,  2441 

Kentncky  River,  Ky   1,373;  in,  2513 

Keweenaw  Bar  to  Lake  Bnperior,  Mich.,  waterway  tram  t,  389;  m,  2606 

Milwankee,  wis., harbor  of leftage  1)402;  iv,2689 

Mississippi  River,  between  Missonrl  River  and  St.  Paol,  Minn...  1,322;  iii,2069 

Missiesippf  River,  between  Ohio  and  Missonri  rivers   i,318;  iii,2012 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes   1,525;  v,3505 

MiBSissippi  River,  Yicksbnrg  Harbor,  Miss   i,306;  in,  1927 

Hissonn  River,  balow  Sionx  City,  Iowa  i,627;vi,  3837 

UobUs  Harbor,  Ala  i,26S;  n,16e3 

Monongahela  River,  W.  Ya.  and  Pa  i,  868;  Ui,  2S83 
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Continuing  omtraot*— Continned. 

Narraganaett  Bwy,  S.  I  l,  74, 908 

Newtown  Creek,  N.  Y  1, 128, 1135 

New  York  Harbor,  N.  T.,  Bay  Ridge,  Ked  Hook,  and  Bnttetmilk  chan- 
nels  1,125,1117 

New  York  Harbor,  N.  Y.,  Newtown  Creek   i,  128,11^ 

Northern  and  Northwestern  Lakes,  channels  in  connecting  waters 

of   1,435;  iv,2955 

Oakland  Harbor,  Cal   i,  484 ;  iv,  S327 

Ohio  River,  Dams  Nob.  2, 3.4. (k  and  6  ..^  i,356;  iil,2358 

Ohio  River,  Fallsof,  at  Louisville,  Ky.,  including  Indiana  Chnte.  i,  364  ;  iii,  2441 

Plitqueraioe  B^on,  La   i,  282;  ii,  1759 

Point  Jndith,  R.  I.,  harbor  of  refuge   i,  T7, 918 

Portland  Harbor,  Me.,  including  Back  Cove   1, 37,  790 

1  Widfloee  Blrer,  R.  I  i,  74, 906 

Rivers  and  harlxnv  i....       i,  22 

Rockland  Harbor,  Me   1, 33, 783 

Siibine  Pass, Tex., harbor  at   i,288;  ii,  1771 

Savannah  Harbor,  Ga   1,224;  ii,  1493 

Superior  Harbor,  Wis   i,386;  111,2592 

Siijtorior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from  i,389;  111,2608 

Vicksburg  Harbor.  Misa   i,  306;  111,1937 

WilluniRtte  River  above  Portland,  Dreg   1.606:  iv,8429 

Wilmington  Harbor,  Cal  i,486;  IV,  3335 

Wilmington  Harbor,  Del  1, 155;  ii,  1250 

Winyah  Bay,S.C   1,217;  11,1452 

Yamhill  River,  Orest  i,506;  xv,3429 

Yafiuiua  Bay,  Greg   1,499;  IV,  3394 

Yazoo  River,  MiM.,  month  of   i,  306 ;  iii,  1927 

Contracts,  continuing.   See  Continuing  contxaeta. 

Cooper  Creek,  N.  J.,  improTement  of.   i,  152;  ii,  1223 

Cooper  River,  6.  C,  establiahment  of  harbor  linealn   i,28;  u,1487 

Coosa  River,  Qa.  and  Ala. :  ^ 

Improvement  of   if  261;  ll,1643 

Improremait  of,  between  Borne,  Ga.,  and  East  Tennessee,  Tirginla  and 
Georgia  RaUroad  Bridge   i,261;  ll,  1642 

Improvement  of,  between  Wetamka,  Ala.,  and  East  Tanneuee,  Virginia 
and  Georgia  Railroad  Bridge   1, 262;  U,  1647 

Operating  and  cue  of  locks  and  damson..  h^^i  ii>  1664 

Coos  Bay,  Oreg. : 

Improrement of  entnmoe  and  harbor   1,496;  iv,S884 

Improvement  of  harbor  by  dredging  iv,3387 

Coos  River. Oreg., improvement  of   l,498;  iv,3388 

Ooqiiille  River,  Oreg. : 

Iniprovomeut  ot,  between  Coqnille  City  and  Myrtle  Point   i,  496;  iv,  3363 

Iniprovemeut  of  month   1,495;  rv,  3380 

Corporations,  occupancy  or  injury  of  public  etmotarea  by   1,24,536;  vi,  3981 

Corps  of  Engineers : 

Changes  during  the  year   1,8 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congi-eas, 

first  BeBsion,  afi'ecting  the   VI,  4151, 4197 

Number  and  distribution  of  ofBcers   i,  3 

Ofticcrs  detached   i,  4 

Corpus  Christi  Channel,  Tex.,  instruction  of  bridge  across.   1, 630 

Cob  Cob  Harbor,  Conn.,  improvement  of  i,  102,968 

Conrtableau  Bayou,  La.,  improvement  of.   i,  383;  ii,1763 

Cowlitz  Hiver,  Wash.,  improvement  of   1,520;  iv,d4e8 

Crystal  Kiver,  Fla.,  examinatiou  of   i|262;  11,1580 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging   i,  23, 309;  in,  1936 

Improvement  of,  above  KashviilB,  Tenn  -  i, 344^iT\ 23?^ 

luiprovement  of,  below  Nashville,  Tenn  1,348;  ill, a2!S) 

Survey  of  mouth  of  ijMI;  iu,3242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of  -  ^»^^'™ 

Improvementof  ^^'■<  "'\^ 

Current  Kiver,  Ark.  and  Mo.,  improvement  of  -  -  ^\  \U  u  \m 

Currituck  Sound,  N.  C,  improvement  of  waterway  tUvou^t^  -  -  Y  via- 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  Bi'*'''*^  ^,1604 
Cut-off,  Apalachicola  Biver,  Fla.,  Improvement  ot  .  -  ,  ^ —  -  -  
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Cnyahoga  River,  Ohio.    Se4  Cleveland  Harbor, 

Cyprew  Brnjon,  Tex.  and  La.,  Improvement  of.   i,301;iu,  U9t 

D. 

Dalles  Rftpidi,  The,  Colnmbia  River,  Oreg.  and  Wash.,  eonstraetion  of  boat 

railway  to  CelUo  Falls   1,506;  iv,3m 

Dams: 

See  alfo  Canals. 

Form  of  water  surface  backed  ap  by,  in  mnning  streams   lu,  2378 

D'Arbonne  Bayoa,  La.,  obstruction  of,  by  raftsmen   vi,3983 

Darien  Harbor,  Ga. : 

Improvement  of   1,239;  11,1606 

Removal  of  wreck  in   1,337;  1^1S38 

Davis  Island  Dam,  Ohio  River,  Fa.,  operatiug  and  care   lii,3364 

Defenses,  seacoaet.    Sea  Fortitications. 

De  GruM,  Sylvia  (steamer),  removal  of  wreck  of   I,6C8;  iv,3406 

Delaware  Bay,  N.  J,  and  Del. : 

Delaware  Breakwater,  Del.,  constmcfcion  of.   1, 148;  il,  12U 

Harbor  of  refuge,  construction  of   i,  149;  ii,  1216 

Pier  near  Lewes,  DeL,  construction  of  i,  147;  ii,  1213 

Waterway  to  Cbincoteague  Bay,  Ya.,  improvementof   I,1A2;  11,1270 

Wreck  near  Ship  John  Light,  removal  of   li,  1237 

Delawara  Breakwater,  Dot,  eonstmction  of.  i,  148;  1314 

Delawaie  River,  N.  J.,  Pa.,  and  Del. ; 

Defensesof  1,7,14,628 

Dike  at  Fort  Mifflin,  Pa.,  rebuilding  of   i.  638 

Dike  at  Woodbury  Creek,  rebuilding  of   1,152,639;  n,  1223 

Marcnshook,  Pa.,  improvement  of  ice  harbor  at   1, 146;  ii,  1213 

Pbiladelphia,  Fa.,  improvement  above  and  below   1,142;  ii,  1193 

Philadelpbia,  Pa.,  amd  Camden,  N.  J.,  improvement  between  j,  144;  ii,  1300 

Wreck  opposite  League  Island,  Pa.,  remoTftl  of  itl58;  n,1237 

Delta  Cooperage  Company,  bridge  of   i,  580 

Delta  Point,  La.,  Improvemeot  of  harbor  at,  by  HlMlMippt  River  Commis- 
sion  1,625;  v,3505 

Dennis  Creek,  N.  J.,  improvement  of   1, 151;  u,  1233 

Dentou,  Md.,  eonstructdon  of  bridge  across  Choptaok  River  at   1, 532 

Depot,  Engineer,  WilletiP(^t,N.  Y   1,6,23,674 

Des  Moinea  Bapida  Canal  and  Dry  Dock,  Mississippi  River,  operating  and' 

care  of.   i,323;  III,  2104 

Des  Moiues  River,  Iowa  and  Ho.,  survey  of  Egyptian  Leree,  along..  i,S25;  iii,2124 

Des  Plaines  River,  111., examination  of.  i>421;  iv,2883 

Detroit,  Mich.,  reconstmetion  of  bridig* aerosa  Detroit  River,  by  elty  of....  1,539 
Detroit  River,  Micb. : 

Bridge  at  Detroit,  reoonstruotion  of   i,  529 

Improvementof   I>M9;  iv,9038 

Dexter,  N.  Y.,  examinntion  of  filaek  River  to  harbor  at  i,  483;  iv,  3306 

District  of  Columbia : 

See  aUo  Washington,  D.  C. 

Public  buildings  and  grounds  and  Washington  Monument..  i,542;  vi,  4095, 4093 
Washington  Aqnedni^  increasing  water  supply  of  city  of  Washing- 
ton  1, 640;  VI,  4018 

Washington  Aqneduct,  maintenance  and  repair  of  i>5S7;  vi,3991 

Washington  Aqnednct,  raising  height  of  Oreat  Falls  Dam   1,540;  vi,4018 

Dividing  Creek,  Md.   Set  La  Trappe  laver. 

Dividing  Creek,  N.  J.,  examination  of   1*154;  u,  1243 

Division  engineers  :   i,  25 

Divisions,  engineer   i,  25 

Doboy  Bar,  Ga.,  snrvey  of   1, 237;  ii,  1538 

Dog  Kiver,  Misa.,  survey  of   i,  276;  ii,  1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of  1, 2^  321 ;  iii,  2049 

Duck  Creek,  Del.    See  Smyrna  Kiver. 

Duok  Island  Harbor,  Conn.,  eonstraetion  of  harbor  of  reAige  at   1,88,961 

Dnluth,  Minn.: 

Bridge  aoross  St.  Louis  Rfver  to  Superior,  Wis.,  oonstrDctlon  «f   i,  533 

Harbor  lines  at,  modifloatlon  of   i,S3;  iii,S647 

Impiorwnent  of  harbor  at   i,386;  iu,3603 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and   1,436;  iv,2966 

Dnluth  Street  Railway  Company,  bridge  of   I,  S33 
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Dunkirk  Harbor,  N.  T.,  improTement  of.  h^i  iv.SlOS 

Duwamifth  Kiver,  Wash.,  iiuproTemeDt  of    ^611}  iv,3138 

Duxbary  Beacti,  Haas.   See  Dnxbory  Harbor. 

Dnxbary  Harbor,  Mass.: 

Examination  of  1,^800 

KxMuination  of  Dnxbnry  Beach  i,  64, 863 

E. 

Eads,  James  B.,  improTement  of  Sonth  Paao,  UisuMippl  Kiver,  by  reproMnt- 

atives  of   1,25,277;  il,  1731 

East  Chester  Creek,  N.  Y. : 

Examtuation  of  1,140,1175 

Improvement  of  1,11^1089 

Eastern  Branch,  Elizabeth  RiTOr,  Va.   See  Elixabeth  KItw. 

East  River,  Ga.   See  Brunswick  Harbor. 

East  River,  N.  Y. : 

Bridge  at  New  York  City,  constmotion  of   i,632 

Examination  of  Wallaboat  Channel   i,  115, 1047 

Harbor  lines  at  New  York  City,  establishmeut  of   1, 23, 1081 

Improvement  of   1,111,1026 

East  KiTer,  Wis.,  construction  of  bridge  aonm,  at  Green  Bsy..   1,633 

Kiist  River  Brldj;e  Company,  bridge  of   1, 533 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  lutrbov  at  i,  68, 890 

Edgowater,  N.  J.,  removal  of  wreek  In  HadacM  BWer,  below  i,  114, 1010 

Egyptian  Levee,  Des  Molnea  Rirra,  Iowa  and  Ifo.,  nrrey  of  i,  835;  in,  3124 

Elizabeth  River,  N.  J. : 

Improvement  of  1,181,1134 

Survey  of  ;  1,141,1185 

Elizabeth  River,  Va. : 

Bridj^e  across  Southern  Branch  at  Norfolk,  oonstmctlon  of   1, 633 

Norfolk  Harbor  and  its  approachea,  improvement  of  i,  190;  ii,  1353 

Waterway  to  Albemarle  Sound,  N.  0.,  improvement  of  i,  196;  u,  1374 

Western  Branch,  improTemrat  of  i,  191;  ii,  lS6r> 

Wreck  in  Southern  Branch,  removal  of  1, 198;  ii,  IStfO 

Elk  River,  W.Va.,  improvement  of   1,880;  in,  2665 

Elliott  Bay,  Wash^  improvemeut  of  waterway  via   ^613;  iv,3445 

Ellis  Island,  New  York  Harbor,  N.  Y.,  modifloation  of  harbor  Ifaiea  at  1,23, 1075 

Ellsworth,  Me.,  examination  of  Union  River  near.  :   1, 43, 800 

Embankments  ^   1,8 

Emory  River,  Tenn.,  surrey  of,  np  to  Hacrimaa   t,  364;  zu,  2316 

EmplAoenients.    See  Fortinoations. 

Employees  injured  while  engaged  npfinpnUio  works,  neeeseityof  legislation 

for  relief  of   i,36 

Engineer  Depot,  Willeta  Polnt,N.Y   1,6,32,674 

Engineer  divisions  ^   i,  26 

EnginMrs,  Battalion  of  i»  6, 23, 670 

Engineer  School,  Willets  Point,  N.  T   1, 6, 22, 663 

Engineers,  Corps  ot    See  Corps  of  Engineers. 

Engineers,  division   I,2S 

Engineers,  Office  of  the  Chief  of   1, 660 

Engineers,  The  Board  of  t^l, 668 

Sntervriae  (schooner),  removal  of  wreck  of  1, 80, 837 

Erie  Basin,  Black  Book  Harbor,  N.T.,snrrey  of  Buffalo  entnuLoeto..  ^478;  IT,S246 
Erie  Canal,  N.  Y. : 

preservation  of  benoh  narks  along   1,646;  Ti,413S 

Widening  locks  of,  to  permit  passage  oi  war  vessels  i,  4^;  iv,  8260 

Erie  Harbor,  Pa.: 

Harbor  lines  in  Presqne  Isle  Bay,  establishment  of  i,  24;  iv,  3265 

Improvement  of   i»463;  iv,3097 

Survey  of   1,478:  ir,S237 

Water  levels  X|647;  vi,  4127, 4138 

Wrecks  in,  removal  of   1, 473 

Erie  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on   i,  7, 20 

Examination  of  shoals  in   i,647;  vi,4123 

Water  levels   I,H7;  vi,  4127, 4138 

gseambia         Fla.,  Improvement  of  i,269;  ii,  1631 
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a,  Mlcb.,  water  level*  at  i>M7;  Ti,4127,4139 

^^Teek,  N.  Y.   S«6  Sangertiea  Harbor. 

>nnt7,  Mam.,  bridge  of   i,532 

iver,  Haae.,  improvement  of   1,48, 830 

m: 

roroia  Debris  CommiMion   1,628 

ineer  Depot,  Willeta  PoLnt,N.  Y   1,22 

ifloationi   l,32 

iMippi  River  CommiuioD   i,  5:^7 

lonn  River  CommiMion   i,  528 

York  Harbor, N.  Y.,  •nperviBion  of   ^S25 

tliem  and  North weatoii  Lakea   i,M7 

lie  boUdtuaB  and  groands,  and  Washington  Honnment,  D.  C   i,  541 

urn  *nd  harbon,  examinanona,  anrveys,  etc.,  of   i,  624 

)n  and  barliora,  improvement  of.   i,  23 

'ey«  and  reeonnaiaaances  in  military  departmenta,  and  for  maps. ...     i,  &!H 

hington  AqnedDOt,  D.  C,  maintenance  and  repair  of.   1, 540 

ihington  UonnmeDt.  D.  C,  care  and  maintraanee  of.   i, 514 

Harbor,  CaLj  examination  of.  iv,3377 

H.irbor,  Waah.,  in^nvementof  1,616;  nr,3i47 

itions: 

ipilatiou  relative  to  snrveya  and   i,  24 

mate  for  Borveya,  oontingenoies,  and,  of  rivers  and  harbors   1, 524 

liver,  N.H.,nirT»  of,  ftom  month  to  opper  bridge  in  Exeter  i,  44, 818 

tionB  and  reconnaiBBaneea  in  military  departmenta  i,  547,  vi,  4131 

en  Harbor,  Haaa.        Nov  Bedford  HArbor. 

>  Harbor,  Ohio,  improvement  of   '>^^  IT,  9083 

ogoe,  lift.,  improvement  of   i,  378;  n,  1761 

er  Harbor,  Hasa.,  snrvey  of.  1,81,931 

Ohio  River,  Loaisville,  Ky.,  improvement  of.   1, 364;  ill,  2441 

kaway,  N.  Y.,  examination  n  channela  to  Inwood  and  i,  14(^  1170 

River,  Cal. : 

rovementof.   i,490;  iv,  3360 

rovement  of,  by  Califoniia  D^brie  CommiBaion   i,  528;  vi,  ^1 

Una,  Fl*.,  improvement  of  waterway  to  Savannah,  Oa  i,  236 ;  1536 

Creek,  N.  C,  improvement  of   1,200;  ii,1387 

ind,  New  Bedford  Harbor,  Masa.   8m  New  Bedford  Harbw. 
[e  Creek,  Ala. : 

mination  for  canal  to  Black  Warrior  River   1,276;  n,  1704 

rey  for  canal  to  Black  Warrior  River   i,275;  u,  1T04 

le  River  Harbor,  Conn.,  improvement  of   i,  100, 965 

ke  and  River,  Wib.   8n  Portwing  Harbor. 

3  River,  Mont.,  improvement  of  1,522:  iv,3J68 

ver,Ga.,improvaneut  of  i>255;  ii,  1612 

inaea  of  coast  of.  i,  7, 17, 18, 703, 714 

txucticaiof  navigable  waters  in, by  Vbit  water  hyacinth.............  1,36 

SB8y,N.Y.: 

mination  of  cbannel  oonneottng  Newtown  Creek  and....  1, 189, 1169 

rovementof  1,128,1106 

Deer  River,  Tenn. : 

rovementof    1,840,341;  111,3217 

irey  of  I>347;  IU,2234 

milton,  New  York  Harbor,  N.  Y.,  removal  of  wroek  below  i,  114,  VOSt 

itions: 

ropriationB   i,  8 

tinning  contracts   1,9 

mates   1,22 

r  works   l,  8 

lervation  ajid  repair  of.   1, 8 

lects  1, 7,  res 

walU  and  embankments   1, 8 

e  for,  acqnisition  of   1, 7 

iiiarioe  mines   1. 11 

Henry,  Baltimore  Harbor,  Md. : 

lovftl  of  wreck  off   i)  174;  ii,  1307 

waUat   1,15,639 
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Fort  Marion,  Fla.,  preeervation  and  repair  of  17, 703 

Fort  MlfBin,  Pa.,  re'bailding  dike  at   1, 638 

Fort  Monroe,  Va.,  sewerage  system  at  1, 16, 663 

P'ort  Montgomery,  N.  Y.,  preserraUon  and  repair  of.   i,  744 

Fort  Niagaxa,  N.Yy sea  waU  at   1, 20. 748 

Fort  Schayler,  N.  T.,  sea  waU  at   i,  6U 

Fort  Smith,  Ark. : 

ImproTementof  ArkanusRiTorat  i|31t;  iii,  1963 

Survey  of  ArkaoBaa  River  at  i,316;  in,  1989 

Fox  River,  Wie. : 

Brid  ge  across  United  States  canal  at  Appletim,  otmitnifstion  of.  « .     z,  633 

Bridge  at  Green  Bay^  construction  of.   1,533 

Bridge  at  Meoashai  conatntctioD  of.   1,533 

Improvement  of   1,406;  IT,  3709 

Improvement  of  Gteeen  Bay  Harbor   1)396;  iv,2667 

Operating  and  care  of  loeka  and  dama  on  i|407;  it,  2719 

Frankfort,  Me,,  examinatioa  for  lemovat  of  wreck  in  Marsh  River   i)  43, 801 

Frankfort,  Mich.,  improvement  of  harbor  at  1.432;  iv,3939 

Fredericka,  Marie  (i*hip),  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  West.Fla  1,261;  11,1666 

French  Broad  River,  Tenn. : 

Improvement  of  I,8iS8;  iu,2908 

Injury  to  training  walla  Ti:,3888 

Friend,  Lottie  K.  (schooner),  removal  of  wreck  of   ll,  1227 

Fulton,  Ark.: 

Improvement  of  Red  River  above  i,  300;  lu,  1896 

Improvement  of  Red  Biver  below  ^299;  11^1877 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on  i,  833;  ui, 3109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of.   i, 398;  ii,  1809 

Galveaton  and  Brazos  Navigation  Company,  examination  of  eanal  of.  i,  298;  n,  1809 
Galveston  Bay  and  Harbor,  Tex. : 

GalvestoD  Bay,  examination  of  channel  to  Brazos  River   i,  298;  u,  1809 

Galveston  Bay,  improvement  of  ship  channel  in   .v*--  i|294;  ij,1803 

Galveston  Harbor,  defenses  of  1,7,  W,  737 

Galveaton  Harbor,  improvement  of   i,293;  ii,  1793 

Qalveaton  Island,  survey  at  easterly  end  of.  I,  298;  n.  1H13 

Morgftn  Canal,  operating;  and  care  of.  i,298;  li,  1808 

Morgan  Cot  and  Cannl,  improvement  of   i,  294 ;  u,  1803 

West  Galveston  Bay,  improvement  of  channel  in....    1,295;  u,1804 

Galveston  Island,  Tex.,  survey  at  eaaterly  end  of.  i,  298 ;  ii,  1818 

Ga8oonacleBiver,Mo.,improTemeuto^byHiasonzlRiT«rConunission.  1,527;  Ti,S837 
Gauging : 

Set  alto  Hydraulics, 

Colambia  River,  Oreg.  and  Wash   1, 607 ;  it,  3482 

Mississippi  River  and  tributaries  :^33,309;  111,1936 

Mississippi  River  at  St.  Paul,  Minn   1,833;  111,3164 

Northern  and  Northwestern  Lakes  if  647;  vz,4127 

Ganley  River,  W,  Va.,  improvement  of.  X,  880;  in,  2564 

Gedney  Cbannel,  New  York  Harbor,  N.  Y.  i 

Improvement  of   1,113;  1081 

Removal  of  wreck  in   1,114;  1039 

Genesee  River,  N.  Y.   See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.   Bu  Yolasia  Bu. 

Georges  Riv^  Me.,  improvement  of  .—   i, 35, 786 

Georgetown,  D.  C.   8u  Washio^n. 

Georgia,  defenses  of  coast  of.   l,  7, 17, 700 

Glencove  Harbor, N.  Y,,  improvement  of..  i,  132, 1103 

Oloneester  Harbor  Mass.,  improvement  of.   i,  49, 835 

Goshen  Creek,  N.  J.,  improvement  of  i,  153;  u,  1225 

Gom-nor  JfarHn  (steamer),  removal  of  wreak  of   It351;  1^1566 

Governors  Island,  New  York  Harbor,  N,  Y,,  aorvey  of  ottann^  between  tiie 

Battery  and.....  1,141,1183 

Gowanns  Bay  channels,  New  York  Harbor,  N.  Y. : 

Improvement  of   ...... ............ ......  1, 18!,  1117 

Survey  of  1, 140, 1177 

Gowanns  Canal,  New  York  Harbor,  N,  Y. : 

Improvement  of  i,  126, 1118 

Removal  of  wreck  in  i,  IS^  1168 
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Creek,  New  York  Harbor,  N.  Y. : 

veineDt'of  channel  in   l,  137, 1139 

y  of   1,  Ml,  1180 

^en  Harbor,  Mich.,  imprOTemedit  of  IV, 2916 

ce,  La.,  improvement  (tf  if  386;  1^1767 

rais,  Mioh.,  improTMient  of  httrboTOf  leftage  at   1,882;  Ul,36t0 

raiB,  Minn.,  improTement  of  harbor  at   I,38K;  iii,2S85 

pids,  Wabash  KiTer,  Ind,  and  DI.,  operating  mni  oare  of 

and  dam  at  I,  dKi  m,  3U5 

er,  La.,  improrement  of  if  389;  n,  1^ 

'^r,  Mich. : 

venwntof  I>^38;  IT,3921 

vement of  Orand  Havw  Harbor   1*437;  xt,S918 

'er,  Ohio.   B«e  Fairport  Harbor. 

hia  de  (Bteamer),  romoval  of  wreck  of  ]:,B03;iv, 3406 

■bor,  Wash.,  improvement  of.  and  bar  entrance.   1,509;  iv,3436 

:  Harbor  Inlet,  N.  J.,  removal  of  wrecks  in   i,  153;  ll,  1227 

B  Dam,  Potomac  River,  raiiioK  heiffht  of   1,540;  vi,M18 

bor,  Woods  Hole,  Maas.  ^  Woods  Hole  Channel, 
inwba  River,  W.  Va. : 

vementof   I)3S1;  iii,  2566 

'  to  workH,  and  anlawful  deposits  in   VI,  3983 

tiug  and  care  of  locks  and  dams  on   i,383;  iu,257S 

va: 

9tm  of  ports  in  New  York   1, 7, 20, 743 

ination  for  ship  eanal  to  Hudson  River  1*^73;  iv,31S8 

vemeut  of  ohaunels  in  connecting  waters  of   i,  435 ;  i v,  WS& 

yn,  and  correcting,  printing,  and Issningof  chart*   i,544;  vi,  4069 

■  levoU   i»  547 ;  Vi,  4127 

ee  Kiver,  8.  C,  improvement  of.   l,  216;  li,  1447 

.  Pond,  Block  Island,  R.  I.,  Improvement  of.  l  TOL  925 

lis  Bay,  N.  Y. : 

veraent  of  harbor  at   1,475;  iv,3'274 

ad  occupancy  of  pier  Vi,39^ 

r,Mioh.,  water  levels  at  Esoanaba  l>M7t  VI, 4137,4129 

city  of,  Wis.  : 

ruction  of  bridges  aoroes  East  and  Fox  rivers,  by   1, 532 

vement  of  harbor  at   i,  396 ;  iv,  2657 

ikat  Shoal,  Providence  Biver,  B.  I.,  removal  of  i,  75, 911 

er,  Ky. : 

vement  of,  above  month  of  Big  Bacren  Biver  (Look  and  Dam 

5)  ,   1,370;  111,2459 

ting  and  oare  of  locks  and  dams  on  i,370;  m,  2462 

struction  of  Lock  No.  2,  at  Runuey   1, 369;  in,  2457 

J  at  month  of,  for  new  look  and  dun   1,878;  ui,  2504 

I  Harbor,  Miss.,  Improvement  of,  by  Hlsaiisippi  Biver  Commia- 

  1,526;  v,3506 

1  Harbor,  Conn.,  improvement  of.   i,  103,970 

t  Bayou,  Iia.,  examination  of   i,  292;  ii,  1781 

Miss.,  examinatlona  for  channel  to  Ship  Island  Harbor  and  Gulf 

lexioo   1.276;  11,1708 

3s,  obstmottoD  of  naTlnble  waters  in,  by  the  water  hyacinth   i,  35 

,  Minn.,  construction  of  reaerroir  at   i,326;  iil,2137 

0  FortiSoatione. 

»ck,  Plymouth  Harbor,  Mass.,  examination  of   i,  64, 863 

te  Biver,  W.  Ya.,  improvement  of  i,  378;  lU,  2662 

H. 

«e  (barge),  removal  of  wreck  of   ^  171 ;  n,  1289 

Fort,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below  i,  114, 1039 

Roads,  Va. ; 

sesof   1,7,16,656 

cal  of  wrecks  in   1,198;  ii,  1379 

les,  establishment  of   i,  23 

)z  Bay,  Wis   i,23j  ni,  2647 

River,  S.  C  1,23;  ii,  1487 

a  Harbor,  Mass   i,  23, 881 

sport.  Conn   1, 23, 988 

ridge,  Haas   i,  33,  Sifl 
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Harbor  lines,  eatablisfament  of— Contiuned. 

Charles  River  at  Cambridge,  Mm  —  i,  23, 881 

Charleston  Harbor,  S.  C   i,23;  li,  1487 

Cooper  BiTcr,  8.  C  i,  23;  u,  1487 

Dnluth  Harbor,  Minn  1,33}  iu,26i7 

East  River  at  New  York,  N.  Y  i,  23, 1081 

Ellis  Island,  New  York  Hubor,  N.Y   1,23,1076 

Erie  Harbor,  Pa  i,24;  iv,3265 

Harlem  River, N.Y   1,23,1077 

Hudson  River  at  New  Yorlt,  N.  Y   1, 23, 1067, 1070 

Kewaunee  Harbor,  Wis   i,24;  iv,2786 

New  York  Harbor,  N.Y   i,  23, 1067, 1070, 107^  1077, 1081 

Olympia  Harbor,  Wash  i,24;  iv,3484 

Spuyten  Dnyvll  Creek,  N.  T.   i,  33, 1077 

Superior  Bay,  Minn,  and  Wis   1,23;  iii,26l7 

Soperior  Harbor,  Wis  1,23;  111,2647 

Wankeean  Harbor,  in  i,24;  iv,3786 

Harbors  and  rivers.   See  Rivers  and  harbors. 
Harlem  River, N.Y.  : 

Bridge  obstraoting,  at  New  York  City   1, 536 

Bridges  across,  looatitm  and  oharacteristics  of   i,  1024 

Harbor  lines  at  New  York  Ci^,  modification  of   i,  23. 1077 

Improvement  of   1,110,1019 

Hiirlowe  River,  N.  C,  improvement  of  waterway  via   i>204;  ii,  1395 

Harraseeket  River,  Me.,  survey  of   1,44,815 

Hartford,  Conn.,  improvement  of  Connectiont  River  below   i,8&94tt 

Hat  Slongh,  Wash.,  improvement  of   l,  611 ;  iv,  3188 

Havre  de  Grace,  Md.,  improvement  of  Snsquehanna  River  above  and  be- 
low  1,163;  11,1273 

Hny  Lake  Channel,  6t.  Marys  River,  Mich.,  improvement  of  i,  439 ;  iv,  3006 

Hafinta,  John  C.  (schooner),  removal  of  wreck  of   1, 198;  ll,  1379 

HelenaHarbor,Ark.,improvemeDtof,byMi8siseippiRiverCommiBsi<ni.  l,52&;  v,3606 

Hell  Gate,  East  River,  N.  Y.,  improvomeut  of  ^  111,  1026 

Hempstead,  N.  Y. : 

See  also  Glencove  Harbor. 

Construction  of  bridge  across  Long  Beaofa  Channel,  by  town  of   i,  633 

Henderson  Harbor,  N.  Y.,  removal  of  wreck  in   IT,3304 

Herr  Island,  AUegbeny  River,  Pa.,  constractiim  of  look  and  dam  at.  1, 363;  in,  2428 

Hillebrandt  Bayou,  Tex.,  oonstraction  of  bridge  aorou   i,  533 

HillshoTo  Bay,  Fla.,  examination  of   1,252;  ii,  1574 

HillsboTO  Biver,  Fla. : 

Examination  of,  up  to  Tampa   i,  252;  ii,  1574 

Removal  of  wreclc  in,  at  Tampa   i,  251 ;  ii,  1566 

Hogansbarg,  N.  Y.,  conetraction  of  biidge  across  St.  Lawrence  River  near.  i,  531 
Holland  (Black  Lake)  Harbor,  Miofa. : 

*  Improvement  of.   l,  426;  iv,  2916 

Survey  of  l,4Ki  iv,3960 

Holway,  L.  (schooner),  removal  of  wreck  of.. .    Jj42, 798 

Homochitto  River,  Miss,,  examination  of.  Ij291;  ii,  1777 

Horn  Island  Pa»s  and  Harbor,  Miss. : 

Improvement  of  Horn  Island  Pass   1,270;  u,  1693 

SuTvev  of   1,276;  ii,  1716 

fforre,  William  (tag),  removal  of  wreck  of.   i,  138, 1158 

Housatonio  River,  Conn, ; 

Improvement  of   1,92,956 

j  Kurvey  of   1,105.979 

I  HouBtou,  East  and  West  Texas  Railway  Company,  bridge  of.   1,684 

V>  Hudson  River,  N.  Y.  and  N.  J. : 

Examination  for  ship  canal  to  Great  Lakea   i>472;  lv,S128 

Examination  of  Nyack  Harbor,  N.  Y   l,  115, 1044 

Harbor  lines  at  New  York,  N.  Y.,  modiaoation  of.   i,  23, 1067, 1070 

Improvement  of,  between  Coxsackie  and  Troy,  N.  T  i,  l(te,  996 

Improvement  of  Peekskill  Harbor,  N.  Y  1, 109, 1016 

Wrecks  at  Jersey  City  and  Bdgewater,  K.  J.,  removiU  of.  i,  114, 1039, 1040 

Humboldt  Harbor  and  Bay,  Cal, ; 

Kxaraination  of  Eureka  Harbor   1.494;  ir,S877 

linprovemeot  of   1,483:  xv,8366 

•  HoDtlngton  Harbor,  N.  Y,,  improvement  of  i,  121, 1100 

I  HnroD  Harbor,  Ohio,  improTement  of  i,  456;  it,  8064 


I  Digiiized  by 


INDEX. 


>rtheTD  and  Northwestern  Lakes. 

ent  of  harbor  of  retbge  at  Sand  Beaoh,  Mich   i.  444 ;  iv,  3015 

els   Ii547;  VI,  4127 

Mich.,  exaniinatiou  of   1^451;  iv,  3034 

«r,  obstrnotiou  of  navigable  Southern  rlTursby  the.....   i,  25 

),  improvement  of  harbor  of  refuge  at  66, 884 

ling  in  California.   £m  California  Debris  Cominiaalon. 

luging. 

rater  snrfaoe  backed  up  by  dams  in  tanning  streams   m,  2378 

I. 

ih,  La.,  bridge  of   i,  535 

ississippi  Canal,  111. : 

Ion  of.   1,418;  iV,28->5 

:  and  care  of  eanal  around  raplde  of  fiock  Biver  i,  420;  iv,  2880 

111.  I 

ion  of   1,421;  iv,2883 

ent  of   1,415;  rv,2815 

and  care  of  Lagrange  and  Kampsville  locks  itnd  flniiiB.  i,  417 ;  iv,  2822 
),  Falls  of  Ohio  River,  LoaiBville,  Ky.,  iniproveiiieat  of.  i,  364;  iii,  2441 

Fla.,  improvement  of   1.242;  u,  1554 

Bur,  Del.,  improvement  of  waterway  via   if  162;  u,  1270 

Inlet,  Fla.   See  Indian  River. 

ocnpanoy  or  injury  of  public  structures  by   1,24,536;  Tl,3981 

ctures  built  by  the  United  Stfttea   l,24,636j  Tl,8961 

rays.   See  Waterways. 

Hempstead,  N.  Y.,  constrnetion  of  bridge  to  Bamum  Island. .     i,  533 

See  Waterways, 
rways.    See  Waterways. 

,  examination  of  channels  to  Far  Bookaway  and   1, 140, 1170 

Bay,  Md.,  improvement  of  waterway  via  ^  162;  u,  1270 

J. 

etc  (barge),  remoral  of  wreck  of.  ^114,1039 

Va.: 

lent  of   1,187;  n,  1346 

1  of  Jamestown  Island   i,  189;  u,  1349 

land,  James  Utver,  Va.,  protection  of...   1, 188;  u,  1349 

I.,  construction  of  bridge  across  Bayou  Teche,  by  town  of          i,  532 

uty,  Tex.,  bridge  of   l,  533 

It.,  survey  of  Kootenai  River  above  :         1,523;  iv,3482 

r.  J.,  removal  of  wreck  in  Hudsou  River  at   i,  114, 1039 

r  (canal  boat),  removal  of  wreck  of   i,  111,  1040 

,  R.  I. ; 

ion  of  harbor  of  refuse  at  t,  77, 918 

lent  of  entrance  to  Pomt  Jndith  Pond....   1,78,921 

easterly  breakwater  to  shore....   i,  81, 937 

Fla.: 

ion  of   1, 251 ;  II,  1568 

lent  of   1,242;  ii,165i 

K. 

ver,  Mich. : 

lent  of  1,4*^;  IV, 2915 

lent  of  Saugaturk  Harbor   1,425;  IV,2913 

3ck  and  Dam,  Illinois  River,  111.,  operating  and  care  of.  1,417;  iv,  2S23 

Jsceola  and  Sontiiern  Railway  Compauy,  bridge  of   i,  531 

■llireveport  and  Gulf  Railway  Company,  bridge  of   i,  531 

Elver,  Me.,  survey  of  month  of   1, 44, 811 

er.  Me.: 

>f   1,7.11 

leiit  of   1,  35,  787 

jarel  (schooner),  removal  of  wreck  of   i,  174 ;  ii,  1307 

)or,  \V  is. : 

lentof  1,404;  iv,2703 
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Kentoclcy  River,  Ky.s 

IinproT«ment  of   1,878}  iii,^18 

Operating  and  care  of  locks  and  dami  on  ^9JB;  iu,3519 

Kewaunee  Harbor,  Wis. : 

Harbor  linea  at,  estabUabment  of.   1, 24;  iv,  2785 

ImproToment  of  l,399;  ir,2675' 

Keweenaw  Bay,  Mich.,  impmrement  and  operating  and  care  of  waterway  to 

Lake  Sn^erior  i,  389, 390;  ui,  2608 

Keweenaw  Point,  Mich.,  waterway  aoroas.   See  Keweenaw  Bay. 

Kevport  Harbor,N.  J., unprorement of  1,135,1147 

Key  West  Harbor,  Fla. ) 

Defeuaes  at   i,  7, 17, 703 

Improvement  of  northwest  entranoe  of   l>244;  ll,  1555 

Wrecka  in  Man  of  War  Harbor,  removal  of  i,  351;  ii,  1566 

Kingaton,  Tenn.,  eonstmetion  of  bridge  aoroaa  Clincb  River  at   i,  530 

Kinnickiniok  River,  Wis.,  conatraction  of  bridges  aoroas,  at  Hllwankee....  ^533 

Kittery,  Me.,  oonatmction  of  bridges  to  Badgers  Island  and  York   i,  584 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners  Ferry,  and  international  bound- 
ary   1,521;  IV,  3467 

Surrey  ^  above  Jennings,  Mont  i|K23i  iv,3483 

Xu 

La  Croaae  Harbor,  Wis. : 

ImpTOvement  of   1,322;  m, 2(^9 

Survey  of   1,325;  in,  3116 

Lafourche  Bayon,  La.,  improvement  of   1*281;  li,  1757 

Lagrange  Lock  and  Dam,  Illinois  River,  HI.,  operating  and  care  of..  1,417;  rv,  2822 

Lake  Cnarlea,  La.,  construction  of  bridge  across  Calcasieu  River  at   I,  ^1 

Lake  City,  Ark.,  oonatmction  of  bridge  across  Lake  St.  Franots  near   1,631 

Lakes,  Great.   See  Northern  ud  Northwestern  Lakes. 

Lake  Shore  and  Michigan  Sonthem  Railway  Company: 

Bridge  of,  at  Aabtabola,  Ohio   l  684 

Bridge  of,  at  Toledo,  Ohio   1, 681 

Lakes,  Northern  and  Nmbwestwn.  See  Nortfaera  and  Northwestraa  Lakes. 

La  Trappe  River,  Hd. : 

Improvement  of   i>166;  n,1276 

Bnrv^of.  1, 171;  11,1296 

iMwietAtmU  (tag),  removal  of  wreck  of.   i,472 

Lawa: 

Compilation  ol^  for  maintenance  of  navigable  waters  i,24;  vi,4137 

Fifty-fonrth  Congress,  second  session,  and  Fifty-fifth  Congress,  first  ses- 
sion, affecting  Corps  of  Engineers   Ti,  4161, 4197 

Necesaity  of;  Avr  relief  of  Injured  empli^MS  on  public  works   i,  Si 

Leaf  River, Hiss.,  Improvement  of  i,272;  ii,  1697 

Leagne  Island,  Pa.,  removal  of  wreck  in  Delaware  River  opposite  i,  153;  ii,  1337 

Leech  Lake,  Minn. : 

Operating  and  care  of  reservoir  at  ^338;  ni,3143 

Reservoix  at  if  326;  m,  3187 

LeglBlation.    See  Laws. 

Lemon  Creek,  Staten  Island,  V.  T.  See  Staten  Idud— New  Jersey  channel. 

Levert,  J.  B.,  bridge  of   i,684 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of  l,  376;  m,  2529 

Lewes,  Del. : 

Constmction  of  iron  pier  In  Delaware  Bay,  near   1, 147;  li,  1213 

Iinprovement  of  waterway  ftom  Cblncoteagae  Bay,  Ya.,  to  Delaware 
Bay,  near  i,  162;  u,1370 

Lewis  River,  Wash. : 

Examination  of  North  Fork,  to  head  of  navigation   i,  533;  iv,  8460 

Survey  of,  np  to  Lacenter   1,523;  iv,  3473 

Lippitt,  Henry  (schooner),  removal  of  wreck  of  i,  198;  ii,  1379 

Little  Assawaman  Bay, Del.,  improvement  of  waterway  via  1, 162;  ii,  1270 

Little  Harbor,  Mass.   Bee  Woods  Hole  Channel. 

Little  Harbor,  N.  H.,  imm'ovement  of  harbor  of  refuge  at  1, 41, 796 

Little  Kanawha  River,  W.  Ya. : 

Improvement  of   1,384;  iii,  2582 

Operating  and  care  of  lock  and  dam  on   1, 384:  m,  2582 

Little  Pedee  River,  B.  C,  improvement  of   1, 216 ;  ii,  1444 

Little  Pigeon  River,  Tenn.,  imptovemMit  of   i,352j  iii,2810 

KNQ  97  3 
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le  Blrer,  Ls.,  between  Soopini  Cnt-off  and  Knox  Point   Sm  Bed  Vi-wvt, 

below  Falion,  Ark, 
le  Book,  Ark. : 

ImproTement  of  Arkaatae  River  at   if  311;  m,  1968 

Barver  of  ATkanaas  River  at  I,31S;  iii,  1980 

leSodnsBay,  N.  Y.,  improTement  of  harbor  at  i*475;  zv,3276 

■(lsnarbor,K.Y.,examlnatiooforQonneotiDgColdSpring  Bay  with....  189, 1166 
Its.   Sm  Canals. 

Icwoods  Folly  Rirer,  N.  C,  improTement  of  i>311;  zi,  1417 

g  Beach  Channel,  Hempstead  Harbor,  KT.  Y.,  constrnotion  of  bridge  across.      i,  533 

g  Island,  N.  Y.,  defenses  at   i,  7,  614 

g  Island  City,  N.  Y.,  alteration  of  bridge  across  Newtown  Creek  at   535 

z  Island  Sound,  defenses  of  eastern  entrance  to   l,  7,  13,  eos 

kout.  Cape,  harbor  of  reftiee,  N.  C,  survey  of   1, 213;  U,  1430 

lia,  Ohio,  improvement  of  Black  BiTOr  at   >f*67;  iv,  8075 

isiana,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth   i,  25 

iBTille,  Ky. : 

Improvement  of  Falls  of  Ohio  RiTor,  inolodlng  Indiana  Chate..  i,36i;  lix,3441 

Operating  and  care  of  Louisville  and  Portland  Canal   i,  366;  Ul,  2444 

iBTille  and  Portlnnd  Canal,  Ky.,  operating  and  care  of  i,  366:  m,  2444 

tre,  Pass  a,  MissisBippi  River,  olosing  cmvasse  in   1, 291 ;  u,  1776 

er  Cbipola  River,  Fla.,  improvenientof   i,  254;  u,  1609 

er  Haohodoc  Creek,  Ya.,  improvement  of   i,  181;  iz,  1329 

ec  Channel.  Me.,  improvement  of   770 

ington  Harbor,  Mich. : 

Improvoment  of   i,4S0;  iv,2990 

Survey  of.  i,435;  xv,3gSl 

iber  River,  N.  C.  and  8.  C,  improvement  of   if  214 ;  z^  1442 

iberton  Brauch,  Ranoooas  River,  N.  J.   8m  Ranoooas  River, 
n  Harbor,  Mass. : 

Improvement  of....   1, 52, 839 

Surveyor   I,65,ff72 

U. 

[enry,  Fort,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off  If  174  r  n,  1307 

Sea  wall  at   1,16,689 

Mas  River,  Me.,  survey  of,  from  Machias  to  Maohiasport   1,43,809 

hodoo  (Lower)  Creek,  Va.,  improvement  of   iflSl;  n,  1329 

on  BayoQ,  La.,  improvement  of  ifSOt;  111,1920 

ne,  defenses  of  coast  of   if  7*  lli  681 

D  ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of   i,  113, 1031 

Dtenanoe,  operating,  and  care  of  certain  pnblio  works,  provision  for....      i,  28 

Aen  Slver^Hasa.,  improvement  of   1,53,841 

saroneok  Harbor,  N.  Y.,  improvement  of  i,  117, 1087 

lasqnan,  N.  J.,  constmction  of  bridge  sorosa  Manasqnan  River  at   1,633 

lasqnan  River,  N.  J.,  coustrnction  of  bridge  across,  at  Manasqnan   i,  633 

iatee  Biver,  Fla.,  improvement  of   t,  248;  a,  1663 

ichao  Bayoa,  La.,  improvement  of  h^^i  ii»l'766 

lohester  Harbor,  Mass. : 

Improvemmt  of   1,61, 8ST 

Snrveyof   j,  64, 65, 866, 889 

listce Harbor,  Mirb.,  improvement  of.   1^431;  iv,2933 

litowoc  Harbor,  Wis.: 

Construction  of  olty  bridge  across  Manitowoc  River   1,034 

Improvement  of.     1,400;  IT,  2681 

litowoc  Biver,  Wis.   8m  Manitowoc  Harbor. 

1  of  War  HarbOT,  Key  West,  Fla.,  removal  of  wrocka  in  j,  261 ;  u,  1568 

lokin  River,  Hd.,  improvement  of.  i|168;  n,1383 

»s: 

Charts,  Northern  and  Northwestern  Lakes   1, 544 ;  vi,  4069 

Estimates  for  publication  of  military  and  other   i,  549 

Printing  and  distribution  of,  by  Office  of  the  Chief  of  Kngineers   i,  547 

blehead  Harbor,  Mass.,  snrvey  of   i,  65, 870 

■cclo  (bark),  removal  or  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla   1,251;  11,1568 

cushook,  Pa.,  improvement  of  ioe  harbor  in  Delaware  Biver  at.. .  i,  146;  ii,  1213 

e  Island  Strait,  Cal.,  survey  of   i,488;  iv,335a 

lanna,  Tex.,  cmistraotion  of  bridge  across  Trinity  River  abovo   i,  684 
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iforie  J^VvdEeriofta  (ship),  removal  of  wreck  of,  from  Han  of  War  Harbor,  Key 

WeetjFla   i,261;  n,1666 

Marion  Conntr,  Miss.,  bridge  of   i,  630 

Marion,  Fort,  Fla.,  preservation  and  repair  of  1, 17, 708 

Marquette  Bay,  Mich.   See  Marquette  Harbor. 
Marqnette  Harbor,  Mieh. : 

Constmotion  ofharborofrefageatPreaqnenePoint  i,391;  iu,2638 

Improvement  of   I,S91;  m,2615 

Water  levels   1,547;  vi,  4127,4129 

Marsh  River,  Me.,  examination  fbt  removal  of  wreck  at  Frankfort  i,  43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown  i,  68, 890 

ifttn^n.  Governor  (steamer),  removid  of  wreck  of  i,  251 :  ii,  1566 

MaasaobnsettB,  defenses  of  sontheast  coast  of.   h%^t  608 

Mattaponi  River,  Ta.,  improvement  of  l,  185;  n,  1343 

Mattawan  Creek,  If .  J. : 

Improvement  of   1^18^1146 

Improvement  of  Keyport  Harbor  1,135,1147 

Mattituok  Harbor,  N.  T.,  improvement  of   1, 113, 1006 

Maninee  Bay  and  River,  Oliio.    See  Toledo  Har1)or. 

Memphis  ^u-bor,  Tenn.,  improvement  of,  by  MisBiBsippi  River  Commis- 

aion   1,525;  v,3606 

Menasha,  Wis.,  constroction  of  bridge  across  F<»  River,  by  oi^  of.   1,688 

Menominee  Harbor,  Hleh.  and  Wis. : 

Improvement  of  1,833;  it,  3650 

Snrveyof  ."   1, 408;  iv,2751 

MenomineeRlver,  Mich,  and  Wis.,  improvement  of.  i,393:  iv,2663 

Mermentan  River  La.,  improvement  of,  and  tribataries   i,285;  il,  1767 

Merrimac  River,  Haas. : 

Dredging  between  Kewbaryport  and  Haverhill,  estimate  of  cost  of  .. .  i,  6^  865 

Improvement  of   1,46,827 

Improvement  of  Newbnryptnt  Harbor  i,4C^824 

MiaDDH  River,  Conn., improvement  of.  l,109L969 

Michigan  City  Harbtv, lad.,  Improvement  of.  i»421;  ir,28S6 

Michigan  Lake: 

See  alao  Nortliem  and  Northweatem  Lakes. 

ConBtmotion  of  harbor  of  refbge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and   I»8d7;  IT,  2071 

Examination  of  Illinois  and  Des  Plaines  rivers,  HL,  for  extension  of 

navigation  to  1,421;  iv,  2883 

Improvement  of  canal  to  Sfcargeon  Bay,  Wis   i,  396;  iv,  2660 

Operating  and  oare  of  oanal  to  Stnreeon  Bay,  Wis   h^i  iv,2666 

Snrvey  of  Wolf  Lake  and  Biver,  HI.  and  Ind.,  with  reference  to  their 

navigation  In  oonnaoldim  with   ir431;  IT,2887 

Waterlerds..  i,647;  Ti,4I2i^4139 

Middle  Fork,  Forked  Deer  River,  Tenn.: 

Improvement  of   1,840,341;  m,3317 

Snrveyof  1,847;  111,2234 

Mifflin,  Fort,  Fa.,  rebnilding  dike  at   i,  638 

Mifflin  Township,  Pa. : 

ConstrucHtm  of  Isidse  across  Monongahela  Hirer  to  Braddodk  Township .  i,  680 
Constmotion  of  bri^[e  across  Monongahela  River  to  Port  Perry   i,  639 

Milui,  HI.,  operatlDg  and  oare  of  canal  around  rapids  of  Bock  River 

at   1,420;  iv,2880 

Military  departments,  reoonnaisstuaoes  and  explorations  in  ir&47;  Ti,4131 

MiUbridge,  Me.,  removal  of  wreck  in  Narragnagos  Bay  at   i,  42, 798 

Mille  Laos  Lake,  Minn.,  examination  of,  for xeserroir   i,S32;  iii,2170 

Mill  Neck  Creek  Inlet,  N.  Y.,  constraction  of  bridge  aocoss,  at  Bayville   1,683 

Mill  River,  Conn.   See  New  Haven  Harbor. 

Milwankee,  Wis. : 

Bridges  across  Kinnickinick  Biver,  constmotion  of   i,  533 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of   i(402;  IT,  2689 

Improvement  of  harbor  at   i,  403;  iv,2692 

Snrvey  of  harbor  at   1,408;  IT,3765 

Water  levels   1,547;  vi,  4137,  4129 

Wreck  in  Mllwankee  B»,  remoral  of  i,  407;  it,  3761 

Milwankee  River  and  Bay,  Wis.   See  Milwankee. 

Mines,  submarine   1, 11 

Min^o  Creek,  8.  C,  improvement  of   1, 217;   ll,  1450 

Mining,  hydraulic,  in  California.   See  California  DAris  Commission. 
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r,  Minn.,  impTovemeBt   i^SSOj  in;SlM 

r,  Del.! 

D  of  ^171;  n,12Bl 

itof  1,161;  11,1268 

y t.,  ooDstraotion  of  bridge  arroM,  at  Albargb  Point   i,  S3S 

r,  Vt.,  survey  ot,  from  Swauton  to  LakeCbamplain ..  1,483;  iv,  3319 

tr: 

to  Canton,  Mo.,  •nrrey  ftom  1)326;  iii,2131 

e,  Ark^  prevention  of  break  intoCscheSiTer,  near..  l,331;  iii,20i7 

iMandxift,  survey  from   i,  325 ;  ill,  2121 

to  Oqoawka,  111.,  surrey  from  1^324;  in,21U 

:  Harbor,  La.,  improvement  by  MiBSiaaippi  River  Commis- 

  1,625;  v,3506 

Rapids  Canal  and  Diy  Dock,  operating  and  care  of..  l,3SSi  m,3101 

ding  to  New  Boston,  IU.(  survey  from  i,  824;  ii^  3114 

m  to  month  of  Sknnk  Biver,  Iowa,  sarvey  tram  i,  826;  in,  2190 

id tribntaries   1,23,309;  iiz,19S6 

;  or  near  Bt.  Paul,  Uinn   i,  332 ;  UI,  2164 

Harbor,  Miss.,  improvement  by  Mississippi  River  Commi»- 

  1,528;  T,3506 

>  Lagrange,  Mo.,  survey  from  li32S;  ui,2119 

lees  to  head  waters,  BOTveys  from  i,626;  T,S606 

ises  to  Ohio  River,  improvement,  surveys, etc  1,526;  r,Si06 

rbor,  Ark.,  improvement  by  Mississippi  Biver  Commls- 

  1,625;  Y,3B» 

to  Muscatine,  Iowa,  sarvey  from  ^326;  in,  2133 

larbor,  Wis.,  survey  of.  i,325;  iu,211S 

)  Hannibal,  Mo., survey  from  i,326;ill, 2119 

>am  No.  2,  between  St.  Paul  and  Minneapolis,  oonstruotion 

  1,328;  111,2110 

I  a, oloiiriiig ezevassa In  ^291;  ii,1776 

arbor,  Tenn.,  improvement  by  Miasfssippi  Biver  Commis- 

  1,526;  T,860K 

I, Minn., to  Uissonri  Biver, improvement fi«m  ^SOBiB 

I,  Minn.,  to  St.  PanL  oonstmotlon  of  Lock  and  Dam  No. 

  1,323;  111,2110 

ver  to  Minneapolis,  Minn.,  improvement  from  l,  322;  iii,  2059 

ver  to  Ohio  Biver,  Improvement  from  i,318j  in,  2013 

ubor.  Miss.,  improvement  by  Mississippi  Biver  Commis- 
  1,526;  v,S506 

0  Iowa  Biver,  Iowa,  survey  from  i,  326 ;  Ui,  3133 

1  to  Dmrys  Landing,  HI.,  sarvey  from  i,324;  in,  3114 

1  Harbor,  Mo.,  improvement  by  Mississippi  Biver  Commis- 

  1,525;  v,3506 

IS  Harbor,  La.,  defenses  of.   <>  7*  1S»  737 

s  Harbor,  La.,  Improvement  by  Mississinpi  River  Commis- 

  1,525;  V,3506 

to  Head  of  Passes,  improvement,  surveys,  etc  i,S25;  v,350B 

toMissonri  Biver,  improvement  from  1^318;  m,201S 

)  Dallas  City,  lU.,  purvey  from   J,  324;  in,  2111 

re,  closing  crevasse  in  Ij291;  il,  1776 

^alls,  Minn.,  operating  and  care  of  reservoir  at  i,  828 ;  ili,  21til 

j'alls,  Minn.,  reservoir  at   1,326;  iii,2I37 

sheadwaters,  examination  of  Mille  Laos  Lake,  Minn.  1,332;  iii,2170 

it  bead  waters,  ooustruction  of   1, 326;  in,  2137 

it  head  waters,  operating  and eareof......  z>328;  iii,2143 

arbor.  Mo.,  improvement  of   r320;  ni,  2046 

inu.,  oonsraneuon  of  Iiock  and  Dam  No.  3,  between  Miane- 

l   1,323;  111,2110 

inn.,  jnngfng  at  or  near   l,  332 ;  in,  2164 

r  to  Fort  Haidison,  Iowa,  survey  from   1,326;  in,  2190 

and  dredge  boats  on  upper  river,  operation  of. . . .  i,  3S,  321 ;  in,  2049 
wrecks,  removal  of.   1,33,317;  in,  3001 

inspection  of  improvement  of   i,  25, 377 ;  n,  1731 

Sarbor,  Miss.,  improvement  of  i,  306;  ui,  1927 

Harbor,  Miss.,  obstmotion  of  month  by  Rmall'  craft   vi,  3982 

bor,La.,improvemeatbyMiSBisslppiBLv6rConimission  i,525;  7,8505 

snags,  removal  of  1,23,317;  in,3001 

ar  Commission  ^»6;  T,S606 
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IfiniBBippi  Soand,  Al».  kdA  Hiss. : 

Defenses  of   i,  7, 18,  731 

EzaminatioDB  for  ofaatiDel  fimm  Galf  of  Mflxioo  to  Giilfport,  via  Ship 

Island  Pass  and  Harbor,  Miss   i,  276 ;  u,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Misa   i,  276 ;  ii,  1716 

Surrey  of  Ship  Island  Harbor  for  channel  to  mainland  of  Missia- 

Bippi   1,277  J  u,1722 

Miasoim,  Department  of  tbe^  reconnaissanoea  and  explorations  in —  i,  547;  vi,  4131 
MlsBouri  Kiver: 

Bridge  m%  Boonville,  Mo.,  oonstmction  of   i,  529 

Bridge  at  Yankton,  8.  D»k.,  oonsteaction  of   i,  529 

ImproTement        beitwe«n  Stablta  Ferry,  Mont.,  and   Sioux  City, 

Iowa   1,333;  111,2177 

Improvement,  snrveys,  eta,  below  Sioux  City,  Iowa  i»527;  vi,  3837 

SnaKgingounppernvar   1,337;  lil,2208 

MiBsourl  River  CommiBBion   1,527;  vi,3837 

Misi  (barge),  removal  of  wreck  of.  i,  138, 1167 

Mobile  and  Ohio  Railroad  Company,  bridges  of   i,  530 

Mobile  Harbor,  Ala. : 

Defenses  of  i,  7, 18, 721 

ImproTement  of   l,263;  ii,  1663 

MohawK RiTeT,N.Y.,examInation of, iMtwean  Romeand Schuyler...  1,482;  iT,3S0i 

MokelnmneBlver,CaL,iinpTorementof..   i,489:  iv,  3359 

Money  Pointy  Soathran  Branch,  Elizftbeth  River,  Ya.,  removal  of  wreck 

off   1,198;  11,1380 

Monmouth  Connty,  N.  J.,  bridge  of   i,  533 

Mouongafaela  Navigation  Company,  aoqniaition  of  Improvements  of.  1, 361 ;  HI,  2411 
Mouongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Rankin,  Pa.,  construction  of.   i,  533 

Bridge  between  Braddook  and  Mifflin  townshipe,  Pa.,  oonstmction  of. ..  i,  530 
Bridge  between  Pwt  Ferry  and  Mifflin  Townahip,  Pa.,  construction  of.,     i,  529 

Improvement  of   i,359;  ni,  2383 

Locks  and  Dams  Nos.  6  and  7,  acquisition  of   1, 361 ;  lu,  2411 

Looks  and  Dams  Noe. 8  and  9,  operating  and  care  of   1,360;  ui,2409 

MonongahelaN'avintionCompany'BimproTementB.  acquisition  of  l,  961j  ill,  2411 

Monroe,  La.,  oonstmction  of  bridge  aoroas  Onaohita  River  by  otty  of.   i,  530 

Monroe,  Fort,  Ya.,  sewerage  systun  at   1, 16, 663 

Monroe  Harbor,  Mich. : 

Examination  of  Raisin  River   i,463;  iv,S09i 

Improvement  of.   l,452;  1T,S037 

Water  levels   i,547;  vi,  4127, 4128 

Montgomery,  Ala.,  constraotlon  of  bridge  aoross  Alabama  River  near   i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of   i,  744 

Montgomenr,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of   i,  530 

Monnment  River,  Mass.,  construction  of  bridge  aoroas,  at  Bonrue   i,  534 

Moosabeo  Bar,  Me.,  improvement  of   i,  27, 771 

Horgaa  Cut  uid  Canal,  Tex. : 

Improvement  of.  -  i,  294 ;  n,  1803 

Operating  and  can  of  Morgan  Canal....  i,29B;  ix,1808 

Morris  and  Cumminn  Ship  Channel, Tex.,  cmst^notlon  of  bridge  aoross...  1,530 
Mortars.   8e«  Fortifications. 

Monnt  Desert,  Me.,  oonstmction  of  breakwater  to  Fonupine  Island  s,  28, 775 

Monnt  Hope  Bay,  Mass.,  survey  of   i,  81, 931 

Mount  Pleasant  uiore,  Charlerton  Hubor,  S.  C,  improvement  at  i,  222;  ii,  1471 

Hnd  Lake,  La.,  improvement  of   l,  285;  li,  1767 

Morderkill  River,  Del.,  improvement  of   1. 160;  ii,  1266 

MoBCle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. . .  i,  351 ;  iii,  2296 

Mnskegim  Harbor,  Mich.,  improvement  of   i|428;  iv,  2923 

Hnakiugnm  River,  Ohio: 

Improvement  of   i,358;  iii,2363 

Observations  cono^ning  form  of  water  snrface  backed  np  by  dams  in 

running  streams   iii,2378 

Operating  and  care  of  looks  and  dams  on   i,  358 ;  ui,  2364 

Mystic  River,  Conn.,  improvement  of   i, 84, 944 

Hystio  River,  Mass.,  improvement  of.  i,  53, 841 

N. 

Nandna  Creek,  Ya.,  Improvement  of   1,195;  li,1878 

Nansemond  River,  Ya.,  improvement  of.  i,  1%;  ii,  1367 
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r«T,  Del.  and  Md.,  improTement  of  1, 167;  ll,  1260 

as*.,  coDStrnction  of  narbor  of  refuge  at  i,  67, 886 

)ai.: 

ilouof   1,494:  lv,3S74 

lent  of   1,491;  iv,3S64 

Mare  iBlaud  Strait   1.488:  iv,8363 

Bay,  R.  I. : 

)f   1,7,12,603 

ion  for  channel  tbrongh  Conauicat  Iflland   l,  80, 928 

lent  of   1,74,908 

Bay,  He.,  removal  of  wreck  at  Millbridge   t,  4^  TVS 

River,  Me.,  Improvement  of   i,  28;  773 

ver,  La.,  improvement  of   >i279;  ll,  17SS 

bor,  Misa.,  improvement  of,  by  MiiBiasippi  Eiver  Commis- 

  1,626;  v,8506 

iter*: 

crou.   8a»  Bridges. 

Ion  of  lawi  for  maintenance,  etc.,  of.   i,  24 :  Tt,  4137 

Tex. : 

Beanmont,  eoiutmotioD  of   i,  531 

lent  of   1,290;  ii,  1775 

idian  River  Inlet,  Fla.    See  Indian  River, 

,  Eans.,  examination  of   1, 316;  lli,  1984 

Br, MaM., ■orvey  of   ^66,875 

er,  Oreg., improvement  of   i,60l;  lv,SS96 

lentof   1,203;  n,  1393 

lent  of  waterway  via  i|201;  11,1386 

'at  and  below  Newbem  h^^i  U|l^ 

Harbor,  Haas. : 

oroM  AeoBhnet  River  to  FairliaTen,  cooBtruntion  of  i,  631, 535 

at   1, 7, 12, 603 

lent  of.   1,70,897 

channel  leading  to  {KToposed  new  draw  in  bridge  to  Fairhaven .  i,  90, 930 

lent  of  Nease  River  at   i,203;  11,1393 

lent  of  waterway  to  Beaufort,  N.  C  i,2(M;  ii,  1396 

Nense  River  at  and  below   if  212;  ii,  1427 

k  (ferryboat),  removal  of  wreck  of   1, 114, 1038 

Harbor,  Mass.,  improvement  of   1,^,824 

ire,  defenses  of  ooaat  of   ii  7i  ili  S81 

[arbor.  Codd.  : 

ion  of  breakwatm  in  1,91,966 

lion  of  elty  bridge  ooross  Mill  River   x,634 

lent  of  ;..  1,89,963 

'   1,104,974 

mprovement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  130, 1130 
Harbor,  Mo.,  improvement  of,  by  Missiasippi  River  Cominis- 

  1,525;  v,8606 

Barbor,  La. : 

of   1,7,18,727 

lent  of,  by  Missiflsippi  River  Commission   i,625;  v,  3505 

jor,  R.  I.,  improvement  of   1,76,916 

s,  Va.,  removal  of  wreck  in  Hampton  Roads,  off  l,  ISS;  ll,  1379 

ir,  N.  C.   Set  Beanfort  Harbor. 
.  C: 

lent  of   I,  206;  ii,1399 

lent  of  waterway  to  Beanfort  Harbor,     C  i,  205 ;  u,  1398 

a.  and  W.  Ya^  improvement  of   l,  379;  ll^  3663 

m,  R.  I.   See  Block  Island. 

ek,  N.  Y. : 

Long  Island  City,  alteration  of.   i,  636 

ion  of  channel  oonnacting  Flnehing  Bay  and   i,  139, 1159 

lent  of  1,128,1126 

y,  N.  Y.   See  New  York  Harbor. 

rbor,  N.  Y. : 

mrvey  of  channel  between  Gtovernors  Island  and  1,141,1183 

e  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 

f.   1,125,1117 

e  Chaanel  and  triangular  aroa  to  Red  Hook  Channel,  survev 
  1,140,1177 
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Kew  York  Harbor,  N.  Y.— Continued. 

Buttwrmilk  C1ibdq«1,  improTemeDt  of  1, 136, 1117 

BattenDilkCbaniifllfSurT^of.  1,140,1177 

Coney  Island  Channel,  examination  of  i,  1^,  1048 

Coney  Island  Creek,  oonBtmotion  of  bridge  at  Brooklyn   t,  634 

Coney  laland  Creek,  examination  of  i,  116, 1050 

DefeoBes  of   i,  7, 13, 14, 610, 614 

East  Kiver  and  Hell  Oate,  improTement  of   111,  1028 

£aet  Birer,  oonetruction  of  bridge  aorosB,  by  city   1, 632 

Bast  River,  eBtabliBbmeut  of  harbor  linea   1,23,1081 

ElllB  Island,  modtfloation  of  harbor  lines  at  i,  23, 1075 

Flnafaing  Bay,  examination  of  channel  to  Newtown  Creek  i,  139, 1169 

Flnshing  Bay,  improvement  of.  j,  123, 1106 

Fort  Hamilton,  removal  of  wreck  below   i,  114, 1039 

Gedney  Cliannel,  improvement  of   i,  113, 1031 

Geduey  Channel,  removal  of  wreck  in  i,  114, 1039 

GovMnora  Island,  survey  of  channel  between  the  Battery  and  i,  141, 1182 

QowanoB  Bay  ehaonels,  improvement  of   i,  126, 1117 

Gowanns  Bay  channels,  survey  of  i,  140, 1177 

Gowanns  Canal, improvement  of     i,  125, 1118 

Gowanns  Canal,  removal  of  wreck  in   i,  138, 1158 

Gowanns  Creek  ,  snrvey  of   i,  141, 1180 

Oowanns  Creek  Channel,  improvement  of   1, 127, 1122 

Hamilton,  Fort,  removal  of  wreck  below  1,114,1030 

Harbor  lines,  establishment  of   l,  23, 1067, 1070, 1076, 1077, 1081 

Harlem  River,  city  bridge  obstrncting   r,  536 

Harlem  River,  improvement  of   1, 110, 1019 

Harlem  Biver,  location  and  characteristics  of  bridges  across   1, 1024 

Harlem  River,  modification  of  harbor  linea  in   1, 23, 1077 

Hell  Gate,  East  River,  improvement  of   i,  111,  1026 

Hndson  River,  modiBcati<n  of  harbor  lines  in  .■   i,  2S,  1067, 1070 

Hudson  River,  removal  of  wrecks  in   i,  114, 1039, 1040 

Improvement  of  ...^   i,  113, 1031 

Main  ship  channel,  improvement  of   1, 113, 103  L 

Narrows  to  the  sea,  snrvey  from   i,  116, 1063 

New  Jersey, improvement  of  channel  between  Staten  Island  and ....  1,130,1180 

Newtown  Creek,  alteration  of  bridge  across   i,  635 

Newtown  Creek,  exandnation  of  channel  to  Flnshing  Bay  1, 139, 1159 

Newtown  Creek,  improvement  of   1, 1S8, 1126 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve- 
ment of   1,126,1117 

Bed  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of  1, 140, 1177 

Schnyler  Fort,  sea  waU   1,611 

Spuyten  DnyvU  Creek,  characteristics  of  bridge  at  month  of.   l,  1024 

Spuyten  Duy  vil  Creek,  improvement  of   1, 110, 1019 

Spuyten  Dnyvil  Creek,  inodifioation  of  harbor  lines   i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and ....  i,  130, 1130 

Supervision  of  l,624;  iv,3499 

Trumgalar  area  between  Bay  Bldge  and  Red  Hook  channels,  improve- 
ment of  1,135,1117 

Triangular  area  between  Bay  Ridge  md  Bed  Hook  channels,  survey 

of   1,140,1177 

Wallabont  Channel,  examination  of.   i,  116, 1047 

Wrecks,  removal  of   l,  114, 138, 1(S0, 1040, 1158 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of   i,  533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of   i,  533 

New  York  State,  defenses  of  lake  port*  In  ^  7, 30, 743 

Niagara,  Fort,  N.  Yy  sea  wall  at   i,  20, 743 

Niagara  River,  N.Y.; 

Improvement  of  Buffalo  Harbor   1, 466;  iv,  3107 

Improvement  of  ftom  Tonawanda  to  Port  Day   i>470;  it,3123 

Improvement  of  Tonawanda  Harbor  and   ir469;  iv,3116 

Niantio  Harbor.  Conn.,  snrvey  of....   1, 104, 972 

Nomini  Creek,  Va.,  improvement  of.   i,  179;  n,  1326 

Nooksack  River,  Wash.,  improvement  of.   i,511;  iv,3438 

Norfolk  Harbor,  Va. : 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of   i,  633 

bnprovement  ofl  and  its  approaohse  i,  190;  n,185S 

Improvemoit  of  waterway  to  Albemarle  Sound,  N.C  i,ig6;u,  1874 

Wreck  off  Honey  Points  removal  of  iil96;  u,  1880 
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,  Chicago  River,  111.   Set  Chioogo. 

a,  defeiues  of  eout  of  i,7,UtCT0 

apeFeai)BiTer,N.C.,impToveiBeiitof.  s^lMO 

Northwestein  LakM : 

>f  ports  in  New  York   1,7, 30^743 

ion  for  ship  oanal  to  Hadaou  Rivor   lf*72;  IV,3128 

lent  of  ohauDels  In  oonnecting  waters  of  1*435;  iy,2955 

uid  oomoting, printing, and unilng of  oharti  vi, 4069 

els   1,647;  Vl,4127 

Tttrk  Railroad  Compuy,  teidga  of   ^  Kll 

Vnrked  Deer  BItw,  Tenn. : 

lent  of   i,SM,84i:  in,a2I7 

  i,347i  in,a234 

Lewla  River,  Wash.,  examination  of,  to  head  of  naviga- 

  1,523;  IT,  8469 

land.  Lake  Cfaamplain,  Vt.,  linprovement  of  channel  between 

[ero Island  and  ^480;  17,3X19 

;  River,  Ya.  and  K.C.: 

leDt  of   1,196;  n,  1376 

lent  of  waterway  via  195;  n,  1374 

rbor,N.T.,  examination  of   1,139,1167 

f.  Y.   Sm  Hndaon  River. 

7.  C,  improvement  <tt  waterway  via   1,195;  n,1374 

Ion  of.  I)&38;  rr,S473 

lentof.  1,508;  i  v.  3434 

Vineyard  Soand,  Mass.,  removal  of  wntik  ftom  I,  80, 927 

tor, Conn.,  improvement  of.........   I,S8,963 

r,  Miss.,  improvement  of   269;  ii,  1691 

N.  T.,  examination  of.  '.  i,  US^  1044 

O. 

tor,  Cal. : 

Alameda,  alteratttm  of-   i,  63S 

lentof.   1,484;  iv,3327 

Harbor, N.Y.,snrve7 of.  xv,S314 

Penn. : 

entof   1,339.841;  111,3216,3319 

  1,347;  m,2234 

to  navigation ; 

on  bridges  constituting  1,34,536 

lointh  in  Soathem  rivers   i,  2S 

Bk,  Ta.,  improvement  of   i,  177;  ii,  1331 

■tmotnrea  bnilt  by  the  United  States  i,  34, 536:  ti,  3981 

,  N.  Jy  bridge  of   1, 633 

ver.Fla.,  improvement  of  ^  i»341;  11,1553 

er,  Q4.,  invprovement  of   1, 232;  u,  1519 

Ga., improvement  of-   .-  1.231;  n,1616 

r.  Wis.,  unprovement  of   1,394;  rv,365S 

t,K.C.: 

lentof.   1,199;  n,1885 

  1,212;  II,  1423 

:hief  of  Engineera   i,  650 

[firbor,  N.T.,  improvement  of   1,479;  iv.ms 

.2,M>5,and6,con8tniotion  of   1,366;  m,2S5S 

sdA  Dun,  Pa.,  operating  and  care  of  i,  356;  iii,  2354 

lOlndinglndiauaChnte,  Louisville,  Ky.,improvementof  1,364;  in,  2441 

  1,23,809;  III,  1936 

lent  of.   1,355;  in,  2325 

lhate,  improvement  of   1,364;  tn,2441 

I  and  Portland  Canal,  Ky.,  operating  and  care  of   i,  366;  iii,  2444 

Ohio,  to  month,  examination  from   i,359;  ill,  2379 

r,opOTationof   1,23,366;  iii,3349 

k,N.  J.,  examination  of   i>154;  ii,1238 

amfort  Wharf,  Va.,  removal  of  wreok  In  Hampton  Roads 

 1,198;  11,1873 

»or.  Wash. : 

les  at,  modification  of  l,34;  it,  3484 

ient<tf.   1,512;  iv,S44S 
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Ontario,  Canada,  commeroe  paBsing,  in  1896....................  lT,2999,S0Oi 

Ontario  Ijake: 

See  alM  Northern  and  Northweatern  Lakes. 

SeftnMS  on  i,7ia(^743 

Water  levels   i,647;  vi,  4127, 4129 

Ontonagon  Har1>OT,  Mich.,  improTement  of   i,389;  111,2606 

Operating,  oare,  and  maintenance  of  oertain  pnblio  works,  provision  for   i,  23 

Orange  mvta,  Fla.,  ezaminatiwi  of.   i,  ^1 ;  u,  1669 

Orleans,  Mass.,  remoral  of  wreok      Cape  Cf»d,  near   I,  ^  859 

Oawe  River,  Ho. : 

Bridge  at  Osoaola,  oonstraotion  of   i,  531 

ImproTement  of,  by  Missonri  Blver  Commission   If527;  VI,  8837 

Osceola,  Mo.,  construction  of  bridge  across  08a&:e  River  at   1, 531 

Oswegatchie  River,  N.  Y.   Se«  Ogdensbnig  Harbor. 

Oswego  Canal,  N.  Y.,  widening  locks  of,  to  permit  passage  of  war 

▼estols  1.483;  it,  3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of.   »»*76;  iv,S278 

Injur;  to  stmctnres  at   vi,  3986 

Water  levels   1,547;  vi,4127,4129 

Otter  Creek,  Vt.,  improvement  of.  1, 481 ;  iv,  3299 

Otter  Tail  Lake  and.River,  Minn.,  examination  of,  for  reservoir  i,  333;  ui,  2172 

Onaohita  River,  Ark.  uid  La. : 

Bridge  at  Monroe,  La.,  eonstmotion  of.   ]^630 

Improvement  of   1,302;  11^1904 

Our  £tltI«£rorry  (barge),  lemoval  of  wreck  of.   ifloS;  ii,1327 

Oyster  Bay,  N.  Y. : 

Construction  of  bridge  acroM  Mill  Neok  Creek  Inlet,  by  town  of.   i,  533 

Examination  of  harbor  at  i,  139, 1163 

Oyster  Bivar,  N.  H.,  suminatlon  of.  ^^8U4 

P. 

Ftidjie  (soow),  r«movalof  wreck  of   ];473 

Pale»tin€  (schooner),  removal  of  wreck  of.  i,  163;  n,  1227 

Palmbeacb,  Fla.,  survey  at   i,252;  II,1B86 

Pamlico  River,  ».  C: 

Jmprovementof   i,201;  u,  1388 

Snrvey  of,  at  and  below  Washington   i,  212;  n,  14% 

Pamnnkey  Blver,  Ta.,  improvement  of  i»187;  n,1844 

Pascagonla  Blver,  Miss,  t 

Improvement  of  1,2^;  n,1693 

Survey  of,  from  month  to  Dog  River,  and  up  Dog  Biver  i,  276;  u,  1718 

Pasquotank  River,  ST.  C,  improvement  of.   1, 197 ;  u,  1378 

PassiEdc  River,  N.  J.,  improvement  of   1,129,1128 

Pass  a  Lontre,  Mississippi  River,  closing  crevasse  in   1, 291 ;  u,  1776 

Patapsco  Biver,  Md. : 

Improvement  of  channel  to  Curtis  Bay  i,  173;  n.  1906 

Improvement  of,  Inelnding  channel  to  Baltimore   i,  172 ;  ll,  1299 

Improvement  of  Spring  Garden,  Baltimore   i,  174;  n,  1307 

Snrvey  of  Baltimore  ^rbor   1, 174;  u,  1308 

Wreck  off"  Fort  MoHenry,  removal  of   i,  174 ;  u,  1307 

Patchogue  River,  N.  Y.,  improvement  of.   i,  123, 1108 

Pawcatnck  Biver,  R.  I.  and  Conn,,  Improvement  of  i,W,  940 

Pawtncket  River,  R.  I.,  improvement  of.  1,7^806 

Pearl  River.  Miss. : 

Bridge  in  Marion  County,  oonstmction  of   l,  580 

Garbage  to  Jackson,  improvement  from  i,273;  ii,1700 

Edinborg  to  Carthage,  Improvement  from...   i,274;  n,1702 

Jackson,  improvement  below  1   1,272;  1^1696 

Survey  of  cnannel  at  mouth  of.   ...........  1,277;  n,  1722 

Pease  Creek,  Fla.,  improvement  of   1,246;  il,  1669 

Peekskill  Harbor,  N.  T.,  improvement  of  i,  109, 1016 

Penobscot  River,  Me.  : 

Defenses  of   1,7, 11 

Examination  for  removal  of  wreck  in  Marsh  Rivor,  Frankfort  i,  43, 801 

Improvement  of.   i,  30, 779 

Snrvey  of  Bangor  Harbor  and   i,  44,811 

Pensaoola  Harbor,  Fla. ; 

Defenses  of.  1.7,18,714 

Improvement  of.   1,258}  1^163^ 
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:ee  Harbor,  Wis.,  impTOTement  of  i,S96;  iv,9666 

»r  Harbor,  Mich.,  improTenwiit  of  ^430}  17,3938 

lock  Kiver,  Conn.  ^Sm  Bridgeport  Harbor, 
jquette  Lake,  Mi  oh.   8m  Lndington  Harbor, 
la  Creek,  CaL : 

mination  of.   1,494;  IV,3375 

roTetneut  of.   1,493;  IT,  3365 

Y  Harbor,  Midi.,  ImproTement  of.  i,4S4:  IT,2944 

Iphia,  Fa. : 

BtmotifRi  of  bridge  aoroM  SchnylkiU  Rirer,  by  city  of   i,  534 

n»M"0f  1,7,14,628 

rorement  of  Delaware  River  at  1,144;  ll,  1205 

roTement  of  Schuylkill  Siver  at   n,  1211 

Miss.,  eonstructioD  of  bridge  across  Tallahatchie  River  at   x,530 

lilt  by  the  United  States,  oconpancy  or  injury  of.  ^34,536;  Ti,39ei 

bay ons,  La.,  improvement  of   1,282:  U,  17W 

BekpWla.   fito&nosha  Harbor. 

ff.  Ark: 

rovement  of  Arkansas  River  at  IiSll;  111,1963 

rey  of  Arkansas  Elver  at  1,316;  in,  1990 

and  Harbor,  Fla.,  examination  of  I,a62;u,1573 

vBr,Mioh.,improTement  of.   1,447;  nr,  3034 

rer,  Minn. : 

rating  and  eare  of  raMrvoir  at   i,  328 :  m,  3143 

ervolr  at   1,326;  lu,aiST 

lua  River,  Me.,  constTnction  of  bridge  across,  at  Kittery   1,634 

fg.  Pa. : 

alto  Ohio,  HonoDgahela,  and  Allegheny  rivers. 

la  Islaod  Dam,  Ohio  River,  operi^ing  aod  care   1, 356;  in,  2354 

ka  and  dams  in  Allegheny  River  near,  constnictioo  of.  l,363;  lu,  2428 

line,  La.,  conatrnction  of  bridge  aoroas  Bayou  Plaquemlne  at   1,636 

nine  Bayou,  La. : 

IfCe  at  Plaqaemine,  conatniotiiHi  of   2,S36 

movement  of   1,283;  n,  1768 

th  Harbor,  Mass. :  .  > 

mination  of  Gurnet  Rook  and  other  rooks  at  nioatb  of   i,  64, 863 

rovementof  .    i, 61, 854 

fey  of   1,66,877 

ke  River,  Md.,  Improvement  of.   1, 169;  ii,  1284 

idith,  R.  I. : 

Btruction  of  harbor  of  refuge  at    i,  77, 918 

rovement  of  entrance  to  Point  Judith  Pond   1, 78,  921 

W  of  easterly  breakwater  to  shore   1,81,937 

idith  Pond,  R.  I.,  improvement  of  entrance  to   1, 78, 931 

easant,  N,  J.,  ooDstrnction  of  bridge  across  Hanasqnan  River  at   i,  633 

na  Falls,  Mississippt  River,  Minn. : 

rating  and  care  of  reservoir  at   I,  328 ;  lu.  2143 

»rvoirat   i,326;  iii,2137 

oula  River,  La.,  improvement  of   1,279;  ll,1763 

rtrain  Lake,  La.,  removal  of  wreck  in   1(391;  u,177S 

land.  New  Bedford  Harbor,  Mass.    See  New  Bedford  Harbor. 

Qe  Island,  Me.,  construction  of  breakwater  to  Mount  Desert  ^  28, 776 

Lake  and  River,  Houghton  County,  Mich.,  improvement  and  oper- 

mgand  care  of  canal  via   1,389,^;  m,2608 

Lake,  Manistee  County,  Mloh.,  improvement  of  harbor  of  refuge 

•-  -v:   1, 431:  IV,  3930 

River,  Ohio.   See  Port  Clinton  Harbor. 

ester  Harbor,  N.  Y.,  improvement  of   1, 116, 1084 

nton  Harbor,  Ohio,  improvement  of   1.454;  IT.  3049 

ron,  Mich. :  "»      ».  ' 

Btruction  of  bridae  across  Blaok  River  by  olty  of   i,  634 

rovamrat  of  Black  River  at   /     '  I  446  -  iv  M23 

forsonHarbor.N.  Y.,  improvement  of  .""*."*  ."   '  i.'mi097 

1,  FJa.,  oonstmction  of  bridge  across  AleqoA  Creek  near   1, 584 

iration  of  city  bridge  across  Back  Cove  i.  fiSB 

snaesat    ■"-  i?iai 

rovjtt^tof  harbor  at,  including  Back  cov6.^^".^^^^^^^^^■^^^^^^/ i,'37'79o 

rovemmt  of  Willamette  Biver  above  t  rvw-  iv  mam 

rovemant  of  Willamette  River  below...;  ^sSjivjSw 
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Poraand  ChMiwl  (OaaalhJUaakM,  mwy  of.   i,8M;ir,848T 

Port  Orford  Harbor,  Oiag.,  iiuiiimg—ttt  of.  i,4M;iv,3379 

Port  P6iTr>  Pa.^oiisferaction  of  bridge  aezoM  Monongahelft  River  at   i,  529 

PortBmouth,N.H.,elefenBaa  at  i,7,ll,S87 

Portamoutb,  Kittery  and  York  Street  Bailwar  Compaiiy,  biidgos  of.   1, 584 

Port  Tobacco  Rirer,  Md.   Sm  Chapel  Point  Harbor. 

Port  Washington  Harbor,  Wis.,  improTemenl  of  h^^i  iv,2687 

Port  wjnff  Harbor,  Wis.,  examination  of   I,  SSS ;  ui,  2643 

PoteoaBiCiwt,N.C.,  examination  of.   1.199;  u,  13SS 

Potomao  River: 

Aqnednot  Bridge  at  Washington,  D.  C,  repairof   i,  636;  vi,  S987 

Great  Falls  Dam,  raising  height  of.   i,640;  Vl,i018 

ImproTement  of,  at  Washington,  D.  C   1«176;  u,  1813 

Unaaflkorized  oconpancy  of  Potomac  Plats   vi,  8981 

Powow  Blv«r,  Mass.,  improTOment  of   1, 47, 838 

Preaqae  He  Point,  Marquette  Bay,  Mich.,  oonBtraotion  of  harbor  of 

refnge  1.891;  11^9638 

Presqne  Isle  Bay  and  Peninsola,  Erie  Harbor,  Fa.   See  Erie  Harbor. 
Providence  River,  R.  I. : 

Improvement  of —   1,74, 908 

Removal  of  Green  Jacket  Shoal   i,  75, 911 

FroTincetown  Harbor,  Mass. : 

Improvement  of  1, 63, 8S6 

Survey  of  i,6^8?8 

pnblic  balldings  and  groanda,  District  of  Oolnmbia,  improvement  and 

care  -   1,643;  ▼l,40SS 

Pnblic  works: 

Necessity  of  legislation  for  relief  of  l^jnTed  employees  engaged  on   i,  26 

Occupancy  and  ii^Jnry  of  x,24,&36;  Vi,8981 

Provision  for  operating,  oare,  and  maintenance  of  certain   i,23 

Pnget  Sound,  Wash. : 

Defenses  of  *   7,21, 763 

Improvement  o£ and  tribataries  ^611;  iv,3438 

Improvement  of  waterway  to  lakes  Union  and  Washington  i,  513 ;  ir,  3445 

PoltneyviUe  Harbor,  N.  Y.,  improvemont  of   h^^^J  it»8373 

Panta  Baaa,  Fla.,  examination  of  Inside  passage  to  Charlotte  Harbor,  i,  252;  zi,  1673 

Q. 

Qaeen  Anne's  Railroad  Company,  bridge  of.   i,  633 

Qneuis  County,  N.  T.,  bridge  of   i,  635 

Qneenstown  Harbor,  Md.,  improvemoit  of  h^^i  u,1388 

QnUinipiao  Blvw,  Coon.  See  New  Havm  Harbor. 

B. 

Racine  Harbor,  Wis.: 

Improvement  of   iv,2696 

Survey  of   1,409;  iv,3768 

Bahway  River,  N.  J.,  survey  of,  np  to  Rahway   1, 14%  1187 

Baisin  River,  Hioh. : 

Examination  of  iv,3094 

Improvement  of  Monroe  Harbor   i,  452 ;  iv,  3037 

Rancocas  River,  Tf.  J.,  improvement  of   1, 160;  ii,  1219 

Rankin,  Pa.,  construction  of  bridge  across  Monongahela  River  at   1, 583 

Bappabanoook  River,  Va.,  improvement  of  ISl ;  n,  1331 

Barftan  Bay,  N.  J. : 

Improvement  of   1,133,1142 

Removal  of  wreck  in  i,  138, 1167 

Raritan  River,  N.  J. : 

Improvement  of   i,  132, 1136 

Removal  of  wreck  in   1, 138, 1157 

Beoonnatsaanoea  and  explorations  in  military  departments  1,647;  vi,4131 

Bed  Bank,  N.  J.,  site  fbr  defenses  at.-.   1,689 

Bed  Hook  Chaonsl  and  triangalar  area  to  Bay  Ridge  Channel,  New  York 
Harbor,  N.  Y.: 

Improvement  of.  ,  1,125,1117 

Survey  of   1,140,1177 

Bed  Lake  and  Red  Lake  River,  Miim. : 

Examination  of,  for  reservoir   1,333;  iii,2178 

Improvement  of  i,330;  iii,3150 
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iAxk.: 

  1,23,309;  in,  1988 

of,  aboTe  Fnltoo^  Ark  i,  300;  in,  18flS 

of,  below  Fnltmi,  Ark   i,  299;  m,  1877 

>f  month,  by  MiBsiBsippt  River  CommlBsion   i,526;  v,  350ft 

iTorth,  MinD.  and  N.  Dak. : 

if  Otter  Tail  Lake  and  River,  Minn.,  for  reMrvoir.  i,333;  ni,  2173 
of  Red  L«ke  aud  Red  Lake  River,  Minn.,  for  reser- 

  1,333;  HI,  2178 

[>f.   1,330;  iu,2168 

3al.,  snrvoy  of  i,*88;  JT,3S49 

noval  of  wreok  of  i,*3*;  it,  2947 

■mplt^ees  ensaged  on  pnblie  worki,  neoeaiitT  of  legisla- 

  1,26 

inwB  oi  «0Mt  of   1, 7, 1^  608 

a: 

f  axaminations,  snrreyi,  pTojecta,  upropriatloiis,  etc ... .  i,  2i 
t  lawB  for  malntenanee,  eto.,  of  naVigable  waters. .  i,  24;  vi,  4137 

atraota   i,23 

zaminations,  surveyB,  and  oontingenoieB  of.   1,624 

improvement  of   1,23 

)f   1,23 

an,,  bridge  of.   1,630 

C,  improvement  of   i,  196;  n,  1377 

Md.,  improvement  of,  inclndlng  inner  harbor  i,  170;  n,  1287 

Me-,  improvement  of   1,33,783 

Ite  for  fortification   i,649 

«ratingandoareof canalarooudrapidsof^atMilan.  i,420;  iv,2880 

L  Y.,  improvement  of   i,  106,  lOlS 

Sm  Bacine  Harbor. 

removal  of  wreok  of,  ftom  Mm  of  War  Harbor,  Kvy  West, 

 1,361;  n,1566 

Y.,  examination  of   i,  139, 1161 

1.: 

if  taming  basin  in   i,451;  it,  3083 

af   1,450;  IT,3081 

improvement  of   371 ;  in,  3471 

survey  of   1, 44, 816 

(schooner),  removal  of  wreck  of   i,  63, 859 

nstmction  of  Look  No.  3,  Oreen  River,  at  i,  368;  lu,  346T 

S. 

,  survey  of  i>  398;  n,  1789 

improvement  .of  harbor  at   i,288;  n,  1771 

,  Improvement  of.   1, 289;  n,  177S 

4.  Y.,  improvement  of  harbor  at  i,  477;  1^8386 

nprovementof   1,89,791 

CaL: 

8  Ferry,  constntotion  of   i,  633 

)f   1,490;  IT,  8380 

of,    and   tributaries,  by  California  Debris  Commls- 

  t,528;  Tl,3961 

oh.,  improvement  of  l,  442 ;  it,  3013 

H)r,  Fla.,  improTWOMnt  of  i,  242;  n,  1668 

al,  Mioh.: 

>f   1,446;  IT,  3018 

care  of   1, 445 ;  rr,  3019 

I.,  survey  of,  below  Calais   l,  43, 805 

is.  and  Minn.,  improvement  of   i,  329;  111,2154 

and  Turnpike  Company,  bridge  of.   l,  531 

Tk.,  oonstraotion  ox  bridge  across,  near  Lake  City   631 

tfo.  uid  Ark. : 

>f, in  Arkansas   i,311;  ui,1980 

)f,  in  Missouri   1, 315 ;  in,  1983 

1  Sunk  Lands  to  Poplin,  Mo   I|  317 ;  in,  1999 

>f"   1,238:  11,1647 

tt  Tolnsia  Ba>   i,  840;  ii,  1650 

L,  esamlnation  of   1,111;  ii,1398 


INDEX.  29 

Bt.  Joaopb  Harbor,  Mich. : 

Improvement  of   .......  ...............  X|428;  IT,2905 

Reniovalof  wreck  in   ZV,2947 

8'^  Joseph  River,  Hicb. : 

Bridge  in  Berrien  County,  constmct-ion  of.   i,  533 

Improvement  of   i>i24;  iv,  2909 

In^roTement  of  St.  JoHph  HarlxH   i,  423;  iv,2905 

Wreck  in  St.  Josepli  HarW,  removal  of   h^^i  iv-,  2947 

St.  Joseph  Talley  Railway  Company,  bridge  of.   i,  533 

St.  Lawrence  River,  N.  Y. : 

Bridge  near  Hogansbnrg,  oonBtmction  of   i,  631 

Improvement  of.   ij478;  iv,3290 

Improvement  of  Cape  Yinoent  Harbor   i|477;  iv,  %I86 

Improvement  of  Ofl^ensbaiff  Harbor   i»470;  iv,S293 

St.  Loaii,  Ho.,  improvement  of  UiaBisBippi  Biver  at  :  i,3S0;  111,3016 

St.  LoQis  Bay,  Minn,  and  Wis.,  improvement  ot,  at  Dolutb,  Minn.,  and  Supe- 
rior, Wis   i,38fi;  ui,  2592 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Dnlnth,  Minn.,  and  Bnperior,  Wis^oonstmotiou  of.. ..  i,633 
Improvement  of,  at  Dulntta,  Muin.,  and  Superior,  Wis   ^386;  in,  2593 

St.  Martin  Partefa,  La.: 

Constraction  of  bridge  aoxoM  Bayou  Teohe  by  J.  B.  Levert   i,S34 

Construction  of  bridge  aorou  Bayou  Teohe  at  St.  Mairtluville  by   i,  634 

St.  Martinville,  La. ,  oonstruotion  of  oridg*  boom  B»on  Tetdie  at   i,  6Si 

St  Marys  Falla  Canal,  Mich. : 

Oommeree  ^sb1d£  during  1896  xv,  2999,  S004 

Damage  toTort  BraAj  Pier   TX,  SO&S 

Operating  and  care  of.  If  438 ;  IT,  2997 

St.  Marys  Biver,  Mich.: 

Commerce  passing  Bt.  Marys  Falls  CamJ  in  1896  it,  2999, 3004 

Damage  to  pier  at  Banlt  Ste.  Marie*  Ti,  8885 

Improvement  ofl  at  the  falls  if  437;  it,2963 

Improvement  of  Hay  Lake  Channd   i,439;  iv, 3006 

Operating  and  eaie  of  St.  Maiys  Falls  Canal   i,  438;  it,  3997 

Besnrvey  of   1,545;  Tl,4070 

Water  levels  at  Sanlt  8t«.  Marie  l,  547;  VI,  4137 

Wreck,  removal  of  1,461;  it,8083 

St.  Paol,  Mina.,  gauging  Mlseissippi  Biver  at  or  near  1^832;  ui,2164 

Sakonnet  Point,  B.  I.,  surrey  of.   1,81,834 

Sakonnet  Biver,  B.  I. : 

Improvement  of   1,72,904 

Survey  of  Sabonnet  Point   i,  81, 934 

Salem,  Mass.,  bridge  to  Beverly,  construction  of   i,  533 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  Ci^  1, 155;  u,  1346 

Salmon  Bay,  Wash.,  improvement  of  waterway  via   1, 513;  IT,  3446 

Salmon  Creek,  N.  Y.   Sm  Pnltneyville  Harbor. 

Sand  Beach,  Lake  Huron,  Mich. ; 

Improvement  of  harbor  of  refiige  at  if  444:  IT,  8016 

Water  levels   1,647;  ti,4137 

Ban  Diego  Harbor,  Cal. : 

Defenses  of   1, 7, 20, 746 

Improvement  of   1.487;  iv,3337 

Sandusky  Harbor,  Ohio,  improvement  of   if  464 ;  IT,  3053 

Bandy  Bay,  Cape  Ann,  Mass.,  oonstmotion  of  harhw  of  refkige  at   i,  4S,  838 

Sandy  Hook, N.  J.,  defenses  at  1,%  14, 618 

Sandy  Lake,  Minn. : 

Operating  and  oan  of  resraroir  at   Sf^;  lUf  2143 

Beservoirat  ^886;  111,2137 

Ban  Fnncisoo,  Cal.,  defenses  of  7, 30, 74^  748 

San  Franoisoo  Bay,  Cat. : 

Defenses  of  1,7,301744,748 

Improvement  of  Oakland  Harbor  ^4«;  it,3!I37 

San  Joaquin  River,  Cal. : 

Improvement  of   1,488;  IV,3367 

Improvement  of,  and  tributaries,  by  California  Debris  Commis- 
sion   1,638;  Tl,8961 

Ban  Leandro  Estuary,  Oakland,  Cat   Ste  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of  if^;  1T,S333 

San  Pedro  Bay,  Cal.   Se$  Wilmington. 

Santee  Biver,  S.  C,  Improvement  of  ^  319;  11,1458 
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Sftrasota  Bay,  FIk.,  improveDient  of  ij^i?;  ii,  1560 

Saftatioa  River,  Me.,  improvement  of   i,  37,  789 

Sa88afhi8River,Md.,reinovalof  wrcokiDCfaesapeakeB»7,a1>Teaatof..  i,171;  ii,  1289 

Saiigatook  Harbor,  Mich.,  improvemeDt  of   i,425;  iv,2913 

Saugataok  River,  Codq.,  improvemeut  of,  including  Westport  Harbor   i,  96, 961 

SaaeertieB  Harbor,  N.  Y.,  improvemeat  of   i,  107, 1010 

Sank  River,  Wis.   See  Port  WaahingtoD  Harbor. 
SaiiU  Ste.  Marie,  Miob. : 

Damage  to  Fort  Brady  Pier   vi, 

Water  levels  at  I,B47;  vi.4127 

Saundere,  lAzKie  D.  (Bohooner),  removal  of  wreck  of   i,  138, 1156 

BaTannah  Harbor,  ua. : 

DefeosM  at   i.  7, 17,  70O 

Improvement  ot,  Inolndlng  ohanuel  to  Baanfort,  8.  C  *>r324;  u,  1493 

Improvement  of  waterway  to  Fetna&dina,  Fla   1,236;  ii,  153B 

Savannah  River,  Ga. : 

Improvement  of\  above  AneuHta   1,2*28;  li,  1506 

Improvement  oij  iMtween  Augnata  and  Savannah   i,  227;  ii,  1503 

Iniprorament  of  ohuinel  ^tween  Savannah,   Oa.,   and  Beanfort, 

&C   1,224;  11,1493 

Improvemeni  of  Savaunah  Harbor   i,  224 ;  ii,  1403 

Improvement  of  waterway  betweoi  Savannah>  Oa,,  and  Fernaiiilina, 

Fla  :   1.236;  il,1535 

gayville,  N.  Y.,  improvement  of  Browns  Creek   1, 134, 1111 

Schuyler,  Fort,  N.  Y.,  sea  wall   1,611 

fichiiylklll River,  Pa.: 

Bridge  at  Philadelphia,  constmotion  of   i,  534 

Dike  at  Fort  Mifflin,  rebnildiog  of.   1, 638 

Improvemeut  of  >il^;  11*1211 

Scitnato  Harbor,Ma8B.,  improvement  of   I,69,8->1 

Seaooaat  defenses.    See  Fortifications. 
Seaconnet  Point,  R.  I.   See  Sakonnet  Point. 
Senoonnet  Blver,  B.  I.   8m  Sakonnet  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of   1,531 

Seawalls   1,8 

Sebewalng  River,  Mich.,  improvement  of   i|443;  XV,3014 

Secretary  Creek,  Md.  See  Warwick  River. 
Seekook  River,  B.  I.  See  Pawtncket  River. 
Severn  River,  Md.    See  Annapolis  Harbor. 

Shasta  County,  Cal..  bridge  of.   i,  5S3 

Sheboygan  Harbor,  Wis. : 

Improvement  of  1,401;  iv,2685 

Survey  of   i,408;  iv,2761 

Uieepshead  Bay,  N.  Y.,  removal  of  wreck  in   i,  139, 1158 

Ship  John  Usmif  Delawan  Bay^  removal  of  wreck  near  u,  1337 

Ship  Island  Pnaa  and  Harbor,  Miss. : 

Examinations  for  channel  from  Gnlf  of  Mexico  to  Gnl^ort  1*376;  li,  1708 

SnrveyofSbipIslandHarborforohanneltomaiBlandof  Mississippi  1,377;  u,  1733 

Shoal  Harbor,  N.      improvement  of  l,  136, 1160 

Bhoalwater  Bay,  Wash.   See  Willapa  River  and  Harbor. 

Shrewsbury  River,  N.  J.,  improvement  of  l,  137, 1153 

Sinepnxent  Bay,  Md.,  improvement  of  waterway  via  1, 168;  il,  1370 

Sinalaw  River,  Oreg.,  improvement  of  month  of.  1,4(18;  IV,8S91 

SizHile Island,  Allegheny RiTer,Pa.,eonstruotionofIookanddamat.  l,S68;  iu,3438 

Skagit  River,  Wash.,  improvement  of.   1,511;  IV,  3488 

Slack- water  navigation.   See  Canals. 

Smith,  Helen  (steamer),  removal  of  wreck  of.   1, 198;  ii,  1380 

Smithtown  Harbor,  N.  Y.,  examination  of.  1, 140, 1168 

Smyrna  River,  DeL,  improvementof   i,  159;  ii,  126S 

Snag  boats,  operati<m  m: 

DhioRlver   1,23,356;  in,2349 

Upper  Mississippi  River   1,23,321;  iii,2049 

Snake  River,  Wash^  improvement  of,  np  to  Asotin  i,518;  iv,3466 

Snohomiah  River,  Wash. : 

Improvement  of   i,  Sll ;  iv,  3438 

Improvement  of  Everett  Harbor   i,515;  iv,3447 

Snoqnumie  River,  Wash.,  improvement  of   i,  611 ;  iv,  3438 

Snow  Hill,  Md.,  improvement  of  Pooomoke  River  below  i,  168;  ii,  1284 

South  Atlantic  States,  obatraotlon  of  navigable  waters  In,  by  the  water 

hyacinth   l36 
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South  CaroUna^efeDBes  of  ooaet  of  i,  7, 16, 675 

South  Chicago  Harbor,  III.,  improTementof  iv,3801 

Southern  Branob,  Elisabeth  River,  T«.  8m  Elizaheth  Biver. 

Sontheru  Pacific  Company,  bridge  of.   1, 536 

South  >'OTk,  Forked  Deer  Kiver,  Teon.  See  Forked  Deer  Biver, 
South  Haven  Harbor,  Mieh.: 

Improvement  of  1.424;  iv,2910 

Survey  of   i,434;  iv,2W8 

South  Hero  leland,  I>ake  Champlalo,  Vt.,  improvemeot  of  chauiiel  between 

North  Hero  Island  and   1,480;  iv,3299 

South  Milwaukee,  Wis.,  improvement  of  harbor  at...   i,403;  iv,2696 

South  Norwalk  Harbor,  Conn.   5MXorvalk  Harbor. 

South  FasB,  Miaaisaippi  Biver,  inspection  of  improvement  of.  i,  S5, 277;  ii,  1731 

Southport  Harbor,  Conn.,  survey  of.   1, 106, 986 

South  Biver,  N.  J.,  improvement  of   1. 133, 1139 

Souttiwest  Baltimore, Md.,improvement of  barborof  (Sprins Garden),  i,  174;  ii,  1807 
8pringdale,Pa.,ooDBtrucuonof  lock  and  dam  in  Allegheny  Uiverat..  1,363;  iu,243S 

Spring  Gaideuj  Baltimore  Harbor,  Hd.,  improvement  of.  l,  174;  u,  1307 

Spny ten  Duyvil  Creek,  N.  Y. : 

Bridge  at  mouth,  obaracteristics  of   i,  1024 

HailwT  lines  at  New  Tork,  modification  of.  i,  23, 1077 

Improvement  of.   h^lO,  1019 

Squan  Biver,  N.  J.   See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of.   1, 100, 967 

Slar  0/ tAa  PTesi  (steamship),  removal  of  vreok  of   i,308;  iu,1933 

Staten  Island,  IS.  T. : 

Defenses  at   i,  7, 14, 613 

Improvement  of  channel  between  New  Jersey  and   l,  130, 1130 

Stlllaguamish  Biver,  Wash.,  imNovementof   i»611;  iv,3438 

Stone  Bridge,  Sakonnet  River,  B.  I.,  increasing  width  and  depth  of  draw 

opening  in   1,72,904 

Stonington,  Conn.,  constmotion  of  harbor  of  refage  at....  1,8^943 

Structures  built  by  the  United  States,  occananoy  or  ii^nry  of. ... .  1, 24, 636;  vi,  3981 
Sturgeon  Bay  and  Lake  Michigan  Canal,  wis. : 

Constmotion  of  harbor  of  refage  at  eastern  entrance  i,  397 ;  it,  2671 

Improvement  of   1,396;  It,2660 

Operating  and  care  of  i,397;  iv,2666 

Submarine  mines   i,  11 

Snison  Creek,  Cal.,  examination  of   i,  488;  iv,  3341 

Sullivan  Falls,  Snllivan  River,  Me.,  improvement  of  harbor  at   i,  776 

Bnllivan  Island  shore,  Cbarleetou  Harlwiv  S.  C,  imnroveiuent  at  i,  222 ;  ii,  1471 

Suli^ar  River,  La.,  Ark.,  and  Tex.  See  Bed  Blvar  below  Fnlton,  Ark. 

Sumatra  (hax^), nmoval ot  ^nekot.   1*407;  iv,2761 

Superior  Bay,  Mmn.  and  Wis. : 

Harborline8atDalath,Minn.,andSnperior,  Wi8.,modifioationof.  i,23;  iii,2647 

Improvement  of, at  Dniuth,  Miun.,  and  Superior,  Wis   i,386;  iu,2593 

Bnperior  Harbor,  Wis. : 

Bridge  across  St.  Lonis  River  to  Dniuth,  Uinn.,  oonstruotion  of   l,  633 

Harbor  lines  at)  modification  of   1,23;  111,2647 

Improvement  of   1,386;  JII,SB08 

Superior  Lake : 

See  alao  Northern  and  Northwestern  Lakes. 

Improvement  and  operating  and  care  of  waterway  to  Keweenaw 
Bay   1,389,390;  m,2608 

Water  levels   1,547;  vi, 4127,4129 

Superior  Ba^  Transit  Railway  Company,  bridge  of.   i,  63S 

gapervision  of  Nev  Tork  Harbor,  N.  T  i,  634;  IT,  3498 

Surveys: 

Compilation  relative  to  examinations  and   i,  24 

Estimate  for  examinations,  contingencies,  and,  of  riws  and  harlrors....  1,624 

In  military  departments   i,647;  vi,4131 

Sasqnehanna  Kiver,  Md.,  improvement  of  i,163;  H,1272 

SaterviUe,  Pa.,  construction  of  bridge  across  Youghiogheuy  River  at   1,538 

guwanee  River,  Fla.,  improvement  of  i»249;  ll,1564 

Swan  Creek,  Ohio,  construotion  of  bridge  across,  at  Toledo   i,581 

Swan  (schooner),  examination  for  removal  of  wreck  of   1, 43, 801 

Swlnomish  Sloagl^  Wash.,  improvement  of   1,516;  ir,3460 

fiynepnzent  Bay,  Md.  See  Sinepnxeat  Bay. 
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TsJlahatchie  Biver,  Hiu. : 

Bridge  at  Fhilipp,  construction  of   i,  530 

Improvement  of.   i,S08;  iii,  1932 

Tftmpa,  FU. : 

Examination  of  Hillsbom  Bay  and  Biver  up  to   1, 252 1  il,  1574 

RemoTalof  wreck  in  Hillaboro  Kiverat  :  if^l;  n,156t> 

Tampa  Bay,  Fla.,  survey  of,  from  Port  Tampa  to  mouth  h^^i 

Tappan  Zee,  IS.  Y.   Sm  Nyaok  Harbor. 

Tahiti  ver,  N.  C.  improvement  of  ij  201 ;  ii,  1388 

Taunton  Kiver,  Masa.,  improvement  of  1, 71, 901 

Tcheftinote  River,  La.   See  Chefoncte  River. 
Teohe  Bayon,  La. : 

Bridge  at  Jeanerette,  conitraotion  of   i,  533 

Bridge  in  St.  Martin  Pariah,  eonatraotion  of.   i,  534 

Bridge  at  St.  MartinvlUe,  construction  of   i,  534 

Improvement  of   1,284;  u,  1764 

Survey  of,  Arom  St.  Hartinvllle  to  Port  Barre  i,  292;  u,  1783 

Tenneesea  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  ImOTOvement  above   i,  348;  ui,22o3 

Chattanooga,  Tenn.,  to  Decatur,  Ala   i,349;  111,2254 

Decatur  to  Florence,  Ala   i,S49;  ju,  2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala   i,  349;  lii,  2258 

Gauging   i,  23, 309:  m,  1936 

Improvement  of,  and  tributaries   i,348;  111,2247,2^1 

Injory  to  training  walla   vi,  3983 

Livingston  Point,  Ky.,  improvement  at   1, 360;  in,  2967 

Muscle  ShoalB  Canal,  Ala.,  werating  and  care  of   I,  SBl ;  ill,  2296 

Bivertou,  Ala.,  improvement  below   l,349;  ui,2262 

Survey  of  mouth  of   1, 354;  m,  2314 

Teueas  Biver,  La.,  improvement  of   i,  304;  ui,  1920 

Texarkana  and  Fort  Smith  Railway  Company,  bridge  of   i,531 

Thames  Rivor,  Conn.,  improvement  of   1,86,946 

Tbe  Board  of  Engineers  ^^568 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls   1,605;  iv,3426 

Thimble  Islands,  Conn.,  removal  of  wreck  at,  east  of  Branford   i,  138, 1156 

Three  Mile  Sapids,  Colnmbia  River,  Oreg.  and  Wash.,  improvement 

at   1,606;  iv,3425 

Thunder  Bay  River,  Mich.   See  Alpena  Harbor. 

Tickfaw  Biver,  La.,  improvement  o^  and  tributaries   1,279;  n,1753 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of.  1,601;  lTj3387 

Toledo  Harbor,  Ohio : 

Bridge  acrosa  Swan  Creek,  construction  of.   l681 

Improvement  of   h^BS;  iv,9M0 

Tomblffbee  River,  Ala.  and  Miss.,  improvement  of : 

Columbus  to  Pulton,  Miss   1,268;  11,1678,1689 

Demopolis,  Ala.,  below   i,266;  11,1678,1685 

Demopolia,Ala.,  to  Columbus,  Miss   i,267;  ii,  1678, 1687 

Falton  to  Walkers  Bridge,  Miss   i,268;  11,1678,1690 

Tonawanda  Hartxtr,  N.T., improvement  of   h^i  iv,3116 

Tongue  Point,  Colnmbia  River,  Oreg.,  removal  of  wreck  below  i,  602 ;  i v.  3406 

Town  Creek,  Branswick  County,  N.  C,  survey  of.   i,  213;  n,  1434 

Town  Biver,  Mass.,  improvement  of  1,57,848 

Tradewater  Biver,  Ky. : 

Examination  of  ifSTS;  ill, 2478 

Improvement  of  I»808}  UI,34B6 

Treadwater  Biver,  Ky.   See  Tradewat jr  River. 

Trent  Biver, N. C, improvement  of..-iKK  n,1391 

Triangular  area  between  Bay  Bldge  and  Red  Hook  ohunela,  New  York 
Harbor,  N.  Y. : 

Improvement  of  1,126,1117 

Survey  of  1,140,1177 

Trinity  River,  Tex. : 

Bridge  above  Marianna,  oonstmction  of   t,581 

Improvement  of  i,  296;  ii,1806 

Tuckerton  Creek,  N.J. ,  examination  of,  including  flats  at  month  1,154;  ii,  1230 

Tog  Fork,  Big  Sandy  Biver,  W.  Va.  aud  Ky.,  improvement  of  I,  376;  lil,  2528 

Tuscaloosa  County,  Ala.,  cuustruction  of  bridge  aoEOSl  Warrior  Rlvw  in....  1,680 
Twelve  MUe  Creek,  Fla.  <Sm  Orange  River. 
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Twelre  Mile  Creel,  N.  T,        Wilson  Harbor. 

Two  Rirera  Harbor,  Wis., impTOTement  of   1,899;  iv,2078 

U. 

Umpqna  River,  Oreg.,  improvement  of   1,498;  iv,3389 

Union  Lake,  Waib.,  improvement  of  waterway  Via  i,613;  iv,3445 

Union  RaiIroa<l  (Jompauy,  bridge  of  ..... ........ ...................     1, 629 

Union  River,  Me. : 

KxaniiDRtiun  of,  near  Ellsworth  i|  42,  ^'00 

Improvement  of.   1,29,777 

Union  Street  Kuilway  Company,  bridge  of   1,535 

United  States: 

Kngtneer  l^cboot,  Willeti  Point.  N.  Y   i,  5, 22.  r>i>2 

Occupancy  or  injury  of  structures  built  by   1, 24, 53l>;  vi,  'A'.'fiV 

Urbnnii  Creek,  Va.,  improvement  of   i,  li43;  ii,  I3:t5 

Use  of  atruotures  built  by  tbe  United  States   i,24,536;  Vl,3»81 

V. 

Valley  Creek,  Ala.,  canal  fhim  Blaok  Warrior  River  to  Birmingham,  via: 

Examination  for  i,275;  n.  1701 

Survey  for   i,275;  n,  17W 

Vaubiiren,  Ark.: 

Improveiiieut  of  Arkniipas  River  at   i»311;  iii,  l!i'>U 

Survey  of  Arkansas  Rivernt   1,316;  ni,  liWt 

Yennilion  Bayou,  La.,  iuiprovfuu-nt  of  cbaunel,  bay,  iind  passes  of....  i,285;  ii,  17(><) 

Vermilion  tiarbor,  Obio,  improvement  of   i,  166;  iv,3(  (M 

Vermont  and  Prnviucit  IJue  liailroad  Company,  bridge  of....   . ....  1,635 

Vickebiirg  Harbor,  Mistt. : 

Improvement  of   1,306;  111,1927 

Obstruction  of  mouth,  by  «mall  craft   vi,  3y»2 

Vidalia  Hurbor,  La.,   improvement  of,  by  Mississippi  River  Commis* 

sion   1,525;  v,  3505 

Vinalhaveo,  Me.,  improvement  of  Carvers  Harbor   i,  34,  785 

Viacennee,  Ind. : 

Improvement  of  Wabash  River  above   i,367;  iii,  2453 

Improvement  of  Wabash  River  below   1,867;  iii,2ln2 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at   i,  69, 892 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in   i,  80, 927, 928 

Volusia  Bar,  St.  Johns  River,  Fla.,  Improvemeut  of.   1, 240;  ii,  1550 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of   i,366;  iii,2453 

Improvement  of,  above  Vincennes,  Ind     1,367;  iii,  2453 

Improvoment  of,  below  Vincennes,  Ind................   1,367;  iii, 24.^2 

Operatiiig  and  care  of  lock  and  dam  on  i,3t!8;  iii,2455 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of  1,213;  n,  1439 

Wadiug  River,  N.  J.,  examination  of   l>  154;  ii,  1233 

Wakelield,  Va.,  monument  and  wharf  at   1,643;  vi,4061 

Wallabont  Channel,  N.  Y.,  examination  of   i,  115, 1047 

Walton  County,  Fla.,  bridge  of   I,5S4 

Wappoo  Cot,  S.  C,  improvement  of   1,223;  11,1479 

Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  constraction  of   T,630 

Canal  to  Birmingham,  examination  for    1,275;  ii,  1704 

Canal  to  Birmiugham,  survey  for  i,  275;  ii,  1704 

Improvement  of,  below  Tasoalooaa   l,265;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Loniels  Creek  i,  264;  ii,  1667 

Operating  and  care  of  looks  and  dams  above  Tuscaloosa   1, 265;  n,  1675 

Warwick  River,  Md.,  improvement  of  i,166;  ii,  1277 

Washington,  D.  C: 

A<|iioduct  Bridge  aoross Potomac  River, repair  of.   i,636;  yi,S987 

Defensee  of  -   i,  7, 15, 660 

Potomac  River  at.  ImpiovemeDt  of.  it  176;  ii,  1813 

Potomac  River  Flats,  nnanthorized  occupancy  of  vr,  3981 

Publle  buildings  and  grounds  and  Waeliington  Monument.  1,542;  vi,4025,4032 

Washington  Aqiiedurt,  IncreHsing  water  snpply  of  city  of  i,  5-10;  vi,  4018 

WashiuKton  Aqueduct,  maintenance  and  repair  of   i,  537;  vi,  3!)91 

Washington  Aqueduct,  raising  height  of  Groat  Falls  Dam  i,  5-IOj  vi,  4018 

Washington  Monument,  care  and  maintenance  of...... ...... ....  1,642;  vi,4032 

ENO  97  3 
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WashingtoD.N.C: 

Improvement  of  harbor  at.....  ,   i,  ZOl;  n,  1388  \ 

Survey  of  Pamlico  KivtT  at  and  below   i,  2X2;  ii,  1425  ^ 

Wasbiogton  Aquedurt,  DiHtnct  of  Coluiubin,        Washington,  1).  C.  * 
Washington  Laku,  Wa«b.,  improvement  of  waterway  to  Puget  Soiinil.  1,513  ;  i  344^ 
Waahuigtoii  Monument,  WnsLingtou,  V.      caru  una  uiainteiiance  of.  i,54^  ;   vi,  4l*3i' 

Wflteree  River,  S.  (.'.,  improvement  of   l,220;  xi,  14ffi 

Water  hyat-intli,  iibHtnu'tiou  of  navigable  Southern  rivers,  by  the  

WabHvlevel  obBervutioDB : 

See  alto  HytlraulicB.  I 

Cnlniiibia  Kiver,  Orog.  and  Wash   i,  507  ;   iv,  3432  A 

MisKineippi  liiver  aii(T tributaries   i,23,S09;   m,  l!*3rt  \ 

Uitiaisiiipiii  Kiver  at  St.  Paul,  Minn   1,332;  iii,  2l*H 

Northern  and  North  western  Lakes   .  .  l|547;   vz,  4127 

Waterways: 

See  alto  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk  Hnrbnr,  Va   1, 195;  ii,  1374 

Ileaiifort  linrbor,  N. C,  to  Newbern,  iuijirovt'iiieiit  of   l,^*;  131*5 

Beiuifort  Marlior,  N.  C,  to  New  Kiver,  improvement  of   i,L'l)5;  ii,  13i)S 

Bvinifort  Hiirlior,  H.  C.,  to  fUiivunniih,  Ga.,  improvement  of   i,  224 ;  1 1,  14i^ 

Chinroteagnc  Hay,  Va.,  to  i)elawure  Bay,  IJel.,  improvement  of...  ii,  1270 

Delaware  Bay,  Del ,  to  Chincoteagiie  Buy,  Vn.,  improvement  of. . .  i,  162;  ii,  1270 

Fernandion,  Fin.,  to  Savannah,  Qa.,  improvement  of   i,23ti;  Ii,  1535 

Keweeunw  Bay  to  L^e  Superior,  Mich.,  improvemeut  and  opcriitiug  and 

care  of   i,3«9,390;  iii,  2608 

Newbern  to  Beaufort,  N.  C,  improvement  of   i,204;  ii,  131*5 

New  River  to  Beaufort,  N.C.,  improvement  of   i,  205;  ix,  ISifS 

Norfolk  Harbor,  Va.,  to  Albemarle  Souud,  N.  C,  Improvement  of.  i,  195;  li,  1374 
Pngct  Sound  to  lakes  Union  and  Washington,  Wash.,  improvement 

of   1,513;  IV,  3445 

Savaiin-ih,  Qa.,  to  Beaufort,  S.  C,  improvement  of   .   J>-24;  ii,  1493 

Savannah,  Ga.,  to  Fernandiua,Fla.,impruvenient  of   j,236;  ii,  1.535 

Superior  Lake  to  Keweenaw  Bty,  Mich.,  improvement  and  operating  and 

caroof   i,38y,3!)0;  iii,  2608 

Union  Lake,  Wash.,  improvement  of  waterway  via   i,513;  iv,3445 

Washington  Lake  to  Puget  Sound,  Wash.,  via  Lake  Union  i,&Vi;  iv,  3445 

Waiikegan  Harbor,  HI. : 

Harbor  line  at,  establishment  of.  if  24;  iv,  2786 

Improvement  of   1,405;  iv,  2706 

West  Bradduck  Bridge  Company,  bridge  of   i,  533 

Western  Branch,  Klizabcth  Kiver,  Va.,  improvement  of  1. 191 J  H.  1365 

West  Galveston  Bay,  Tex.,  improvement  of  ohaunel  in......   1,285;  li,  1804 

Wcstport  Harbor,  Conn,,  iiaprovement of   1, 96, 961 

Weymonth  Buck  River,  Mass. : 

Improvement  of   1,58,849 

Survey  of,  from  Hingham  Bridge  to  illiiuii's  wharf.   i,  6.%  873 

Weymouth  Fore  River,  Mass.,  improvement  of   ii  58,  849 

White  Lake  Harbor,  Mich.,  improvement  of  if  429;  iv,2926 

White  Kiver,  Ark.: 

Gauging.   1,23,309;  lit,  1936 

Improvement  of  I,  312;  iti,  1971 

Survey  of,  from  Batesvllle  to  Buflalo  Shoals   I,  316;  iii,  1992 

Survey  of  Buffalo  Fork   If317;  ui,  1994 

White  Kiver,  Ind. : 

Improvement  of   i,368;  ui,2456 

Survey  of   i,372;  iii,  2483  , 

Wickford  Harbor,  R.  I.^  improvement  of   i,  75, 913 

Wicomico  Kiver,  Md.,  improvement  of   1G8;  il,  1280 

Williimettp  Kiver,  Oreg. : 

Improvement  of,  above  Portland     i,506;  iv,3429 

Improvement  of,  below  Poi-tland   i,  503 ;  iv,  3407 

Willapa  Kiver  and  Harbor,  Wash.,  improvement  of   i,508;  iv,34S4 

Willets  Point,  N.  Y.: 

Battalion  of  Kngineers   i,  fi,  22, 570  *• 

Engineer  Dupot   1,6,212,574 

Kugineer  School   !>  E>>  ^>  582 

Estimates     i.  22 

Post  of   1,4,22,559 

Wilmington,  Cal.,  improvement  of  harbor  at   1,486;  xv,3335 
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W  iliiiington,  Del. : 

luiprovemQiit  of  harbor  at   i,  i5&;  xi,  1260 

Bemoval  of  wreckB  in  harbor  at  Ifl70t  n,1288 

WiUuiogtOD,  N.  C: 

Defcuaee  at   r,  7, 16, 670 

Improvement  of  Cape  Fear  River  above  i,  208;  ir,  1404 

Improvement  of  Cape  Fear  River  at  ami  below   i,  209;  ii,  1406 

"Wilson  Harbor,  N.  Y.,  improvement  of   1.471;  iv,  3126 

'Wiiiiiibifi;oBhiBb  Lafcc^  Minn. : 

OperatioK  nod  care  of  reservoir  at   1, 328;  iii,  2143 

Reservoir  at   i,326;  iii,2137 

Wfuyjih  Bay,  S.  C,  imnrovemeut  of   t,  217;  ii,  1452 

■\Vitblafooc'heB  Kiver,  Fla.,  improvemeut  of   i,  249;  ii,  1664 

Wolf  Lake  and  River,  IH.  and  Ind.,  survey  of.   i.  421 ;  iv,  2887 

Woodbury  C'reuk,  N.  J., rebuilding  dike  in  Delaware  Kiver  at....  i,  i^'2,G39;  ii,  1223 

Woods  Hole  Channel,  Mass.,  improvemeut  of   i,  f©,  894 

Wrecks,  removal  of  — —   1, 23 

Kaltimore  Harbor,  Md  1,174;  ii,  1307 

Bishop  imd  Clerks  Llgh^  Vineyard  Sound,  Mass   i,  80,  928 

Brantoid,  Couu   i,  138, 1156 

Brooklyn,N.  Y   1,138,1158 

Cape  Cod,  near  Orleans,  Mass.,  oft'   1,^869 

Chatham,  Mass   1,928 

Chesapeake  Bay,  Md   1,171;  11,1289 

Chii^iiRo  River  at  Chicago,  III   1,420;  iv,2881 

Christiana  River,  Del   i,  170;  ii,  1288 

Cod,  Cape,  near  Orleans,  Mass.,  o£f . ,    i|63, 859 

Columbia  Kiver, Oreg   1,502;  iv,3406 

Darien  Harbor,  Ga  l,  237;  n,  1SS8 

Delaware  Buy  and.  Kiver  1,153;  li,  1227 

EdKewater,  N.  J  1,114,1040 

Elizabeth  River,  Va   i,198;  n,  1380 

Erie  Harbor,  Pa   1, 472 

Fort  Hamilton,  New  York  Harbor,  N.  Y   1,114,1039 

Fort  McHenry,  Baltimore  Harbor,  Md  1,174;  11,1307 

Frankfort,  Me   1,43,801 

Gednev  Channel, New  York  Harbor, N.Y  1,114,1039 

GowanuB  Canal,  New  York  Harbor,  N.  Y   i,  138, 1158 

Great  Egg  Harbor  Inlet,  N.  J    l,  153;  li,  1227 

Hamilton,  Fort,  New  York  Harbor,  N.  Y  1, 114, 1039 

Hamptuu  Roads,  Va   l,  198;  ll,1379 

Hendei-sou  Harbor,  N.  Y   1.482;  iv,3304 

Hillsboro  River,  Fla   1.251;  11,1566 

Hndson  River,  at  Jersey  City  and  Edgewater,  N.  J  l,  114, 1039, 1040 

Jersey  City,  N.  J   1, 114, 1039 

Key  West  Harbor,  Fla  1,251;  ii,  1566 

League  Island,  Delaware  River,  Pa.......  i,153;  n,  1227 

McHenry,  Fort,  Baltimore  Harbor,  Md   1, 174;  li,  1307 

Man  of  War  Harbor,  Key  West,  V\&  ,  1,251;  ii,  1566 

Marsh  River,  at  Frankfort,  Me   l,  43, 801 

Millbridge,  Me   i,  42, 798 

Milwankee  Bay,  Wis   i,407;  1V,2751 

Mississippi  River   1, 23, 317:  m,  2001 

Money  Point,  Elizabeth  River,  Va  i,  IBB;  u,1380 

Narragiiagus  Bay,  Me   1,42,798 

Newport  News,  Va  i,  198;  ii,1379 

New  York  Harbor,  N.  Y  i,  114, 138. 1039. 1040, 1158 

Norfolk  Harbor,  Va  1, 198;  ii.  1380 

Norton  Shoal,  Vineyard  Sound,  Mass  i,  80, 927 

Old  Point  Comfort  Wharf,  Va.,  near  i,  198;  ii,  1379 

Orleans,  Mass   1,63,859 

Pfttaiisco  River,  Md  1,174;  il,  1307 

Penobscot  River,  Me.,  Manh  River  branch  of   J,  43,  801 

Pontchartrain  Lake,  La  1,291;  H.  1776 

Karitan  Bay,  N.  J   i,  138, 1157 

Baritao  River,  N.  J   l  138, 1157 

St.  Joseph  Kiver  at  St.  Joseph,  Mich  1,434;  iv,2947 

St.  Marys  River,  Mich  1,461;  iv,3033 

SaBHa&aa  Kiver,  Md.,  month  of.  1,171;  u,  12*® 
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Wrecks,  removal  of— Contiaaod. 

Sbeepshead  Bay,  N.  Y  I,1S9, 1158 

Ship  John  Light,  D^'lftware  Bay   ii^  1221 

Sonthern  Branch,  Elizabeth  Klver,  Vo  1,198;  ii,  1380 

Tallahatchie  River,  Miss  I,3U8;  iii,  1932 

Tampa,  Ilia   it^li 

Tfalmbl*  iBlands,  Conn   i,138,  1156 

Tongne  Point,  Colnmhia  Blver,  Oreg.,  below   1,502;  i  v.  3406 

Vineyanl  Sound,  Mass   1, 80, 927.  928 

WilmiDgton  Harbor,  Del   it^'^O;  ii,  1288 

Wj/anokt  (steamer),  remoTal  of  wreck  of   i,  198;  u,  1379 

T, 

Tamhill  River,  Oreg.,  improvement  of   1,606;  iv,  3429 

Yanltton,  S.  Dak.: 

Construction  of  bridge  across  Missouri  Biver  at     i,  629 

Improvement  of  Missouri  Kiver  at   ijSSS;  in,  2181 

Yankton  Bridge  Company,  bridge  of   i,  529 

Yaqiiina  Bay,  Oreg.,  improvemeutof   1,499;  iv,  3394 

Yarmoath,  Me,,  coiistructiou  of  bridge  across  Cnsco  Bay,      town  of.... ....     I,  534 

Yazoo  and  MiasiKsippi  Valley  Kailroad  Company,  bridge  ol   i,  530 

Yazoo  River,  Miss. : 

Improveniont  of   1,305;  iii,  1922 

Improvement  of  mouth  of,  including  Vicksburg  Harbor   1,806;  in,  1927 

Yellow  Banks,  Chippewa  Kiver.  WiSv  iuiprovement of.   1,328;  in,  2153 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of   .....  1,338;  iii,2211 

York,  Me.,  constraction  of  bridge  across  Brave  Boat  Harbor  to  Kittery   i,  534 

York  River,  Va.,  improvement  of  ,  I,X84;  il,1337 

Yougbiogheny  Hirer,  Pa.,  bridge  at  Suterville,  oonstruotion  of.   i,  533 
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